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ABSTRACT  

Given the expanding use of clinical registries for a spectrum of uses that range from quality 

improvement, clinical research, identification of the most effective treatments, post market 

surveillance of drugs and medical equipment, to the design of clinical trials for potential 

therapies, there is wide consensus that data quality undergirds the value of clinical registries for 

decision making (Davis, Nolan, Woodcock & Estabrook, 1999). A growing body of IS research 

is aimed at studying data practices to support data curation and management in the milieu of 

“Big Data,” e-Health and e-Science initiatives. The products of such research enable 

comparisons of data practices across scientific disciplines and communities by characterizing the 

data and the data-related activities specific to a domain and context.  

 Through the lens of Stvilia, Gasser, Twidale, & Smith’s (2007) generalizable Quality 

Assessment Framework, this exploratory case study examined the work organization and data 

practices of data curators for the American College of Cardiology (ACC)-National Cardiac Data 

Registry (NCDR) CathPCI Registry®, an observational, clinical outcomes registry and one of the 

largest, best established US cardiovascular registries.  

Goals of this pragmatic, exploratory case study included: (1) extension of investigations 

conducted by Besiki Stvilia (2001, 2006, 2007, 2008, 2010, 2014, 2015), Hong Huang (2009, 

2010) and Shuheng Wu (2014), through operationalization of Stvilia et al.’s (2007) Quality 

Assessment Framework, (2) exploration of the data curation practices and work organization in a 

clinical cardiac registry at the facility level, and (3) description of the CathPCI Registry activity 

system for post-dissertation development of a context-sensitive model of DQ criteria in a clinical 

cardiac registry, which ultimately, can facilitate performance outcomes assessment and clinical 

research to advance the quality of patient care. 

The study supplies a depiction of typical CathPCI Registry data curation work that 

includes a conceptualization of the local Registry DQ structure. Conceptualization of DQ 

structure entails a typology of Registry DQ problems and corresponding quality assurance 

actions. Study participants observed four broad categories of DQ problems: (1) completeness, (2) 

accuracy, (3) ambiguity, (4) third-party software problems. Other less frequent problems 

identified were (5) semantic consistency, (6) precision, and very rarely (7) volatility. The 

majority of DQ problems were of the completeness type. Accuracy problems often dealt with 
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inaccuracy of primary source data (i.e., data within the medical record). Ambiguity often was 

related to the similar problem of contradictory information within the medical record. A 

pervasive issue for Registry curators was use of the Coder’s Data Dictionary and FAQ’s to 

abstract unusually idiosyncratic patient cases. Participants observed three broad categories of DQ 

problem sources: (1) problems originating in the medical record, (2) human curation errors, and 

(3) software malfunction and interoperability issues. These DQ problems highlight the 

inaccessibility of the abstractor training provided by NCDR at its annual conferences. One of 

several suggestions this author offers based on the findings is use of asynchronous, self-paced 

training that can augment the monthly Registry Site Manager (RSM) calls. Other findings of this 

study are entailed in a systematic description of data work organization surrounding the CathPCI 

Registry, including: roles of human, hospital-based data curators for the Registry; their data 

curation work practices; division of labor within the community of practice; some of the tools 

and strategies data curators use to manage data and to detect and resolve DQ problems; rules 

governing data curation work; and data curators’ perceptions about Registry DQ. The findings of 

this study can be used by hospitals and ACC to provide participating hospital communitie with 

effective infrastructural support. 
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CHAPTER ONE 

INTRODUCTION 

This dissertation explores the work organization and data practices of data curators for the ACC-

NCDR CathPCI Registry®, one of the largest and best established observational, patient 

outcomes registries in the United States. The CathPCI Registry® belongs to a suite of registries, 

collectively titled the National Cardiovascular Data Registry (NCDR) and founded by the 

American College of Cardiology (ACC). The research is a qualitative descriptive study that 

draws on AT as a meta-level framework; and a generalizable quality assessment framework 

(Stvilia, Gasser, Twidale, & Smith, 2007) to guide the formulation of research questions, 

research design, interview questions, and a coding schema for data organization and analysis. 

The quality assessment framework and scenario-based task analysis (Go & Carroll, 2004a, 

2004b) were used to conceptualize data curators’ quality assurance activities. Analysis of the 

literature and review of archival registry documents supplied meaningful context that facilitated 

conduct and analysis of the semi-structured interviews.  

This first chapter introduces the research problem along with a brief description of 

clinical registries in general, and the CathPCI Registry in particular. A discussion of data uses 

and the importance of DQ (DQ) to patient registries follow. The purpose of the study is 

presented next, followed by a synopsis of the two theoretical frameworks in which the study is 

grounded—AT (Kaptelinin & Nardi, 2012; Engeström, 1990, 2001; Kuutti, 1995; Leont’ev, 

1978) and the generalizable quality assessment framework (Stvilia, Gasser, Twidale, & Smith, 

2007)—and, scenario-based task analysis (Go & Carroll, 2004a, 2004b), with a brief description 

of their application in the study. Then, the research questions and research design are outlined. 

The chapter concludes with the significance of the study to Information Science (IS), clinical 

outcomes registries, e-Science and retrospective medical research. Chapter 2 presents a literature 

review that addresses definitions, key concepts, and relevant research. Chapter 3 describes the 

methodology and study procedures in detail. Chapter 4 provides findings of the archival 

document review and the qualitative, semi-structured interviews. A discussion of the findings 

and conclusions follows in Chapter 5.  
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1.1 Statement of the Problem 

This dissertation research deals with data curation work in a very specific type of database or 

data warehouse—a national, proprietary clinical registry. Data curation (delimited more fully in 

Chapter 2) is defined here per Lord & Macdonald (2003): “…the activity of, managing and 

promoting the use of data from its point of creation, to ensure it is fit for contemporary purpose, 

and available for discovery and re-use” (Lord & Macdonald, 2003, p. 12). 

Clinical registries can systematical record many patient characteristics, such as risk 

factors and disease burden and treatment choices, as well as, medical device facility, and 

provider characteristics. The data they contain have a spectrum of potential re-uses.  Registries 

can serve as powerful tools to assess the quality and effectiveness of patient care via examination 

and monitoring of factors that influence patient prognosis and quality of life; care patterns, 

including appropriateness of care, safety and harm; and variations in treatment and outcomes. 

Worldwide, there is recognition of this growing role in contemporary medicine of registries as an 

essential quality improvement (QI) strategy (Bekelis et al., 2015; Bhatt, 2010; Bhatt et al., 2015; 

Cantiello, Kitsantas, Moncada, & Abdul, 2016; Gliklich & Dreyer, 2014; Levay, 2015; Mainz, 

Kristensen, & Bartels, 2015; McNeil, Evans, Johnson, & Cameron, 2010). Many assume that 

registries also will become a popular, if not indispensable, vehicle for conducting pragmatic 

clinical and comparative effectiveness research by decreasing clinical trial costs and 

simultaneously increasing the generalizability of the results (Bhatt et al., 2015; Gliklich & 

Dreyer, 2014; Lauer & D'Agostino, 2013; Richesson, Horvath, & Rusincovitch, 2014). However, 

based in part on issues related to DQ, some question the general efficacy of such registries (Lyu, 

Cooper, Patel, Daniel, & Makary, 2015; Porgo, Moor, & Tardiff, 2016; van Hooff et al., 2015). 

Others caution that registry data that are collected with the primary intended use of performance 

improvement necessarily have different (and lower) DQ requirements than do observational data 

collected for research (Kahn, Brown, Chun, Davidson et al., 2015; Messenger et al., 2012; 

Rahbar et al., 2013; Zozus et al., 2015). Further, Messenger et al. (2012) observe the absence of 

an industry-defined, standard threshold level of DQ for performance improvement registries. 

Two of the most significant sources of DQ problems in clinical registries like the 

CathPCI Registry are errors within the medical record, itself, and problems arising in the process 

of medical chart abstraction (an essential component of registry data curation work). 

Unfortunately, errors within the medical record are typically difficult to identify and rectify. 



3 

During their abstraction of the medical record to collect registry data, data curators have the 

opportunity to review the accuracy and completeness of data within the medical record. 

Therefore, focused examination on data curation for the Registry makes sense. The CathPCI 

Registry is a collaborative effort among over 1,200 subscribing US hospitals. Yet, each hospital 

enters its own data and is the only facility, aside from the ACC-NCDR, Duke Clinical Research 

Institute (DCRI) and Yale CORE, that has access to that “raw,” unprocessed data. Only the 

individuals at local facilities are intimately aware of the idiosyncratic processes that produced 

that raw registry data. Thus, it is appropriate to study local, socio-technical CathPCI Registry 

systems to understand the larger, national Registry system. This study provides insight into the 

CathPCI Registry data curation process, the socio-technical infrastructure and contradictions 

within the system, and in so doing, addresses a gap in the literature.  

Although many US clinical registries, like the CathPCI Registry, are proprietary and do 

not share their unprocessed data, the opportunity to mine and link these rich, proliferating data 

sets to other databases (e.g., administrative databases and other patient registries in the US and 

abroad) is of interest to many medical researchers (e.g., Califf, Sanderson, & Miranda, 2012; 

Richesson, Horvath, & Rusincovitch, 2014; Spjuth, Heikkinen, Litton, Palmgren, & 

Krestyaninova, 2014; Zaletel, Kralj, Magajne, & Doupi, 2015) in the US and elsewhere. As in 

other scientific disciplines, medicine is becoming increasingly data driven (Greblă & Cenan, 

2010).  

Issues of data reuse and sharing in the emergent area of e-Science situate this study 

within the IS body of literature investigating data practices aimed at describing data curation and 

use activities and characteristics of the data (e.g., structure, provenance, quality, and ownership) 

in specific domains (Wu, Worrall, & Stvilia, 2016, p. 1).  

 

1.1.1 Clinical Registries 

In the context of this study, a clinical registry is “an organized system that uses observational 

study methods to collect uniform data (clinical and otherwise to evaluate specified outcomes for 

a population defined by a particular disease, condition, or exposure, and that serves one or more 

predetermined scientific, clinical, or policy purposes.” (Gliklich et al, 2007) Clinical registries 

have often been established by related medical professional societies. For instance, the American 

College of Cardiology (ACC), a professional society whose members include physicians, nurses, 
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nurse practitioners, physician assistants, clinical pharmacists, and practice managers, in 

cooperation with the Society for Cardiovascular Angiography and Interventions Foundation 

(SCAI), established the NCDR suite of registries, all related to cardiovascular conditions, and of 

which the CathPCI Registry is one. SCAI members include physicians, non-physicians and 

scientists who hold a Ph.D. in a relevant scientific field. 

Patient registry systems are digital of necessity and often distributed. Registry database 

files can quickly grow to “Big Data” repositories that, themselves, can be leveraged in “Big 

Data” analytics platforms. Five US clinical registries (including the CathPCI Registry) have 

recently been linked with healthcare claims data from real-world, clinical practice to create a 

large, broadly distributed, and clinically detailed analytical platform that will enable the study of 

a range of cardiovascular topics, including the association of practice patterns with clinical 

outcomes (Hess, Fonseca, Beachy, Masoudi, & Rumsfeld, 2015). Hess et al. report that over 8.7 

million patients with cases documented in five ACC-NCDR registries were successfully linked 

to their hospital claims data from Symphony Health Solutions (SHS). The authors state that the 

effort has the potential to serve as the foundation of a “broad’ and deep” data platform focused 

on the analysis of quality of care and outcomes (Hess et al., 2015, p. A332). 

The process of translating clinical observations from medical records into registry data 

may be handled automatically, such as when electronic health records (EHRs) automatically pre-

populate a registry; or manually, by assigned personnel at the participating institution; or by an 

agency contracted to enter the data. The translation process necessarily reduces a rich 

observational data set to a series of data elements in a registry with the help of a “data 

dictionary.” This data reduction process is called “abstraction.”  (See Table 4.1 and Appendix M 

for the medical record abstraction component of the data curation task analysis)  

 

1.1.2 The CathPCI Registry 

The CathPCI® Registry is a national, largely voluntary, clinical cardiovascular outcomes registry 

that collects information on the characteristics, treatments and outcomes of patients with cardiac 

disease who receive diagnostic catheterization and percutaneous coronary intervention (PCI) 

procedures. Participating centers contractually agree to submit complete information and 

outcomes from consecutive interventional cases (and, optionally, diagnostic catheterization 

cases) performed at their institutions. CathPCI® catalogs data describing patient characteristics, 



5 

clinical features, angiographic and procedural details, and in-hospital outcomes. Data are 

collected retrospectively and/or concurrently and represent consecutive patients treated at each 

institution. Each record in the registry corresponds to a diagnostic catheterization or a 

percutaneous coronary intervention (PCI) procedure. According to an estimate by NCDR in 

2013, the CathPCI® Registry had collected over 12 million patient records contributed by 

approximately 1,577 participating facilities, including US hospitals, free-standing laboratories, 

adult cardiology practices and international sites since 1998. The Registry is designed to include 

all consecutive adult patients who undergo PCI in participating facilities. (The participant 

contract stipulates that all patients receiving PCI will be reported.) Approximately two thirds of 

participants submit data on diagnostic catheterization and PCI, while a third submit data on PCI 

only. The twelve million plus patient records collected since 1998 entail 12,750, 000 

catheterisation laboratory visits, 8,175,000 cardiac catheterizations and 4,596,000 PCIs. 

(Moussa, Hermann, Messenger, et al. 2013, pp. 297-299) 

 The Registry includes a standardized, evidence-based set of data elements and 

definitions, systematic data entry and transmission procedures. The NCDR™ follows 

the American College of Cardiology Foundation (ACC)/American Heart Association (AHA) 

classifications. The Registry captures data that enables measurement of adherence to ACC/AHA 

clinical practice guideline recommendations, procedure performance standards and appropriate 

use criteria for coronary revascularization. The National Cardiac Data Registry (NCDR®) 

provides confidential quarterly feedback to physicians and hospitals via risk-adjusted outcomes 

reports with benchmarked performance measures and quality metrics to compare a facility’s 

performance with the experience of local and national peer groups. Metrics and measures in 

NCDR™ reports provide information on physician, hospital and outpatient practice performance 

compared with aggregate benchmarks of all Registry participants to guide internal QI efforts. 

The mission of the NCDR is “to improve the quality of cardiovascular care by providing 

information, knowledge and tools; implementing quality initiatives; and supporting research that 

improves patient care and outcomes” (Moussa, Hermann, Messenger, et al., 2013, p. 298). 

The 252 data elements in the current version (v. 4.4) of the CathPCI database include 

information about patient demographics, provider and facility characteristics, history/risk factors, 

cardiac status, treated lesions, intracoronary device utilization and adverse event rates, 

appropriate use criteria for coronary revascularization, and compliance with ACC/AHA clinical 
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guideline recommendations in cardiac disease patients who receive diagnostic catheterization 

and/or percutaneous coronary intervention (PCI) procedures (Reference Appendix G: “CathPCI® 

Registry Data Collection Form.”) Participants in the database enter data using uniform 

definitions (“Appendix H: CathPCI® Registry Data Dictionary”) and ACC-NCDR-certified 

software systems. The majority of the approximate 1,577 sites that participate in the CathPCI 

Registry have personnel dedicated to the collection of data, local analysis, and quarterly 

harvesting for submission to the ACC-NCDR Data Enterprise Warehouse. The NCDR does not 

send datasets to individual investigators or organizations. Rather, the ACC contracts with select 

academic research organizations to manage data and analyses for scientific publications. ACC-

NCDR has designated Duke Clinical Research Institute (DCRI: https://www.dcri.org/) as the 

primary Data Analytic Center (DAC) for the CathPCI Registry. (Statistical analysis and data 

interpretation for each of the four ACC-NCDR® registries is assigned to a specific DAC.) DCRI 

prepares the proprietary CathPCI Registry data for research purposes. (Yale CORE is also an 

NCDR-designated DAC for the CathPCI Registry.) ACC Analytic and Research Services 

contracts with some state governmental agencies and payers to report data on hospital 

performance for QI collected in the NCDR suite of registries, including the CathPCI Registry 

(Moussa et al., 2013, p. 301). 

 

1.1.3 Uses of Clinical Registry Data 

Twelve million patient healthcare records represent a vast amount of data—and that in just one 

registry. Registry data has the potential to drive the achievement of better health care outcomes 

for patients through contributions to evidence-based medicine, performance improvement, and 

public reporting. There is a ground swell of interest in the medical community focused on the use 

of medical registries for scientific research. Increasing emphasis is being placed on data collected 

through large clinical data repositories, such as clinical registries, to more closely reflect the real-

world patient population of primary interest for studies of quality of care, clinical outcomes, and 

clinical and comparative effectiveness research. The Agency for Healthcare Research and 

Quality (AHRQ) define as “doing the right thing, at the right time, in the right way, for the right 

person—and having the best possible results” (AHRQ, 2011). 

While randomized clinical trials (RCTs) are the gold standard for generating high-quality 

medical evidence, the generalizability of such trials is often a problem (Franciosa, 2004; Fuks et 
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al., 1998; Ho, Peterson, & Masoudi, 2008; Kociol et al., 2010; Rothwell, 2005). Clinical trial 

populations often differ from broader patient populations, potentially limiting the generalizability 

of trial outcomes (Kociol, et al., 2010; Weng, et al., 2014). Registry methodology is valuable for 

bridging information gaps in evidence-based medicine that cannot be addressed by randomized 

clinical trials (RCTs) (Brieger & Aliprandi-Costa, 2013; Gutiérrez et al., 2007; Ho, Peterson, & 

Masoudi, 2008). The consequence of a lack of generalizability, of course, is that the results of 

clinical trials can be difficult to translate to the real-world populations that otherwise would be 

the users of the study information (Brieger & Aliprandi-Costa, 2013; Kociol et al., 2010; Weng 

et al., 2014). Because clinical registries draw from real-world populations, they permit insight 

into the drivers of suboptimal outcomes across the spectrum of daily practice (Breiger & 

Aliprandi-Costa, 2013, p. 405). In many cases, RCTs or head-to-head trials of therapeutics are 

not practicable or not likely to be conducted. In other cases, clinical trial populations are not 

necessarily representive of the real-world populations with the diseases of interest (although 

pragmatic trials could overcome this challenge). In either circumstance, registries provide 

alternative sources of prospective data to compare treatment strategies, provided the registries 

are generalizable to the population of interest. Disease-specific registries have recently been 

linked to Medicare claims. Because Medicare claims data is generalizable to the entire Medicare 

population with heart failure, the generalizability of linked clinical registry data is similarly 

improved (Kociol, et al., 2010, p. 891). 

Al-Khatib et al. (2010) described specific, anticipated, relative benefits of a national atrial 

fibrillation ablation registry (the Safety of Atrial Fibrillation Ablation Registry Initiative 

[SAFARI]) over actual past and ongoing randomized trials. These substantive, prospective 

benefits included the feasibility of enrolling many more patients, enabling participation by a 

wider range of clinical sites, and permitting longer follow-up periods than is characteristic of 

relevant past and current randomized trials. The authors also cited the potential benefit of a 

registry in reducing variability in data collection through the use of common data definitions and 

data entry forms, and ultimately, the capability of reducing device manufacturer research and 

development costs by enhancing the efficiency of the regulatory review process. 

Public reporting of performance metrics provides an additional mechanism for registry 

data to drive better health care outcomes for patients. Public reporting has been mandated or 

motivated by regulatory decisions, and volunteered in response to initiatives driven by 
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organizations such as consumer groups, health insurers, and medical specialty societies, 

including the Society for Thoracic Surgeons (STS), the ACC, and the American Society of 

Anesthesiologists® (ASA). Dehmer et al observe that public reporting involves state initiatives; 

reports from payers; reports from business consumer groups; and “reports from independent 

organizations that…provide proprietary analysis and ratings using methodology that is 

nontransparent” (Dehmer et al., 2014).  

In 2005, the Centers for Medicare and Medicaid Services (CMS) reestablished public 

reporting for Medicare beneficiaries aggregated at the hospital level via the Hospital Compare 

Website.  

Particularly relevant to this study, the first national public reporting effort led by a 

professional organization was that between the STS and Consumers Union. They began 

publishing voluntary information on the performance of coronary artery bypass graft (CABG) 

procedures in September 2010. Much like the current situation with the ACC-NCDR® CathPCI® 

Registry, the STS registry data previously had been used to benchmark with other U.S. hospitals 

just for local hospital QI. However, by 2013, “50 percent of cardiovascular groups voluntarily 

reported their STS ratings” (Dehmer et al., 2014). 

Requirements from the 2010 Patient Protection and Affordable Care Act (PPACA) are 

further motivating health care organizations to publicly share registry-based performance 

measures to support patient choice (Klaiman, Pracilio, Kimberly, Cecil, & Legnini, 2014, p. 

127). 

In 2011, Dr. David Shahian, Chair of The Society of Thoracic Surgeons (STS) Workforce 

on National Databases and its Quality Measurement Task Force and Professor of Surgery at 

Harvard Medical School acknowledged the power of registry data to contribute to healthcare 

reform through public reporting, the increasing use of registries for medical procedure 

comparative and cost effectiveness research studies, and, particularly germane to the CathPCI 

Registry, the possibility that registries might become vehicles for monitoring new drug and 

medical device performance for the FDA. He stated unequivocally that:  

Registries are the best source of robust clinical data, and they should play a central role 

in healthcare reform” and even suggested that “patient-specific predicted outcomes may 

be increasingly utilized in individualized consent forms and shared decision making. 

(Shahian, 2011, p. 72) 
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Also in 2011, the American Heart Association Advocacy Coordinating Committee published a 

policy statement that provided recommendations to policy makers and the healthcare community 

for expansion of the applications of existing and future clinical registries. 

The use of clinical registries is likely to grow given the increasing focus on measuring 

and improving healthcare delivery and patient outcomes by stakeholders in both the 

private and public sectors…The data from clinical registries do not replace the need for 

traditional randomized controlled trials. Rather, registries and trials are complementary 

approaches, each with unique advantages and imperfections. (Bufalino et al., 2011, p. 

2167). 

Beginning in October 2012, CMS embarked on hospital Value-Based Purchasing (VBP), 

a mandatory, national, wide-reaching pay-for-performance program that offers financial 

incentives to hospitals to improve quality of care by reimbursing hospitals based on measures of 

quality rather than just the quantity of services they provide. According to the Website 

healthcare.gov, hospital performance is to be publicly reported on outcome measures related to 

heart attacks, heart failure, pneumonia, surgical care, health-care associated infections, and 

patients’ perception of care. 

In a 2012 written report to the US House of Representatives, Dr. Jack Lewin, CEO of the 

American College of Cardiology (ACC) emphasized both: (1) the usefulness of clinical 

registriesfor their ability to improve the quality and efficiency of medical care through the 

provision of robust clinical data and the reporting of comparative clinical outcomes, both of 

which contribute to evidence-based medicine, and (2) the need for physicians to have confidence 

in that data. 

The [American] College [of Cardiology] has learned through years of experience that 

efforts to improve quality and efficiency must be grounded in the use of the best scientific 

evidence available, the collection of robust clinical data, measurement, and feedback on 

performance. Physicians must believe the data and trust it in order to act on it. The more 

confidence physicians can have in the underlying data, the more they will respond 

appropriately to the incentives. Rewarding physicians for providing the right care and 

using an appropriate amount of resources is essential to solving the long-term Medicare 

spending crisis. Clinical data registries should play a central role in this. Physicians and 
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hospitals need to see how their own clinical outcomes data compares with their peers to 

systematically improve performance. (Lewin, 2012, p. 1) 

Many states, including California, Florida, Maryland, Michigan, Missouri, Washington, 

and West Virginia, mandate patient outcome monitoring through the National Cardiovascular 

Data Registry (NCDR®) (Lewin, 2012). California, Massachusetts, New Jersey, New York, and 

Pennsylvania have mandatory state cardiac surgery reporting programs. Some health care 

insurers, like United Healthcare Services, Blue Cross Blue Shield of Michigan, and WellPoint, 

Inc. formally require participation in NCDR® by making reimbursement or recognition programs 

contingent on that participation. Health systems such as Hospital Corporation of America (HCA) 

and Kaiser Foundation Hospitals (of Kaiser Permanente) leverage NCDR® to support QI efforts 

within their networks, as does the Veterans Administration. Consumers contemplating a hospital 

stay are able to efficiently compare hospitals’ infection rates, degrees of surgical success, quality 

of care, and many other metrics on state1 and federal government websites. The American 

College of Cardiology offers hospitals that participate in one of its clinical data registries 

voluntary pubic reporting via its Cardio Smart search tool: https://www.cardiosmart.org/Heart-

Basics/Find-a-Hospital and the Hospital Compare website on which three process measures and 

four outcome measures are displayed (Dehmer, 2014, p. 1242). The Cardio Smart tool allows 

patients and their families to find and compare hospitals in their area based on the cardiac 

services hospitals provide and very basic information related to the care they give. Ideally, 

hospitals will be compelled by publically available outcome data to compete on measures such as 

quality, service, and cost.  

In summary, data collected in national cardiac registries like those of the ACC-NCDR™ 

and the STS National Adult Cardiac Surgery Database are mined for national quality indicators, 

policy initiatives, and evidence-based outcomes research. As discussed above, registries can be 

used for scientific discovery, longitudinal tracking of patient care and the use of drugs and 

                                                           
1 The Florida Agency for Health Care Administration’s FloridaHealthFinder.gov website. State-

wide data collection efforts (e.g., by the Florida Agency for Health Care Administration) 

contribute to The Agency for Health Care Research & Quality (AHRQ) Inpatient Quality and 

Patient Safety Indicators. Public reports on hospital performance. The Center for Medicare and 

Medicaid Services (CMS) reports 10 AHRQ quality indicators on Hospital Compare. 
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medical devices. Clinical registries can be linked to biological and imaging data. Ideally, medical 

registries complement randomized controlled trials. An ultimate goal of registries is to supply 

new evidence for routine practice. More and more, hospitals and clinics will be affected by new 

technologies and health care reform that will make connectivity, electronic medical records, and 

transparency commonplace in health care. With an increasing national focus on quality and cost, 

the importance of DQ in clinical registries has never been greater. The HITECH Act2 (i.e., the 

Meaningful Use incentive program) and the Affordable Care Act3 (i.e. bundled payments, 

Affordable Care Organizations [ACO’s]4, etc.), not least of which, decreasing federal 

subsidization of clinical research create a landscape in which the use of registry data will likely 

multiply. 

In summary, clinical registries are being used extensively for institutional benchmarking, 

QI, assessment of hospital and physician adherence to regulatory standards, outcomes research 

into a variety of illnesses, and investigations of the safety of post-market drugs and devices. 

Registry data is also being used for public reporting of quality outcomes.5 Glance, Dick, 

Mukamel et al. (2003) anticipate decision support uses. They write: “Health insurance 

purchasers, insurers, and regulators may in the future use hospital…criteria as the basis for 

evidence-based referral to channel patients towards high-quality providers” (Glance, Dick, 

Mukamel, et al., 2003, p. 1155). Shahian (2011) forecasted that “Clinical registries will provide 

                                                           
2 The Health Information Technology for Economic and Clinical Health Act (HITECH Act) is 

part of the American Recovery and Reinvestment Act of 2009 (ARRA)." "Eligible professionals" 

(in most cases, physicians) who demonstrate "meaningful use" of a "certified" electronic health 

record (EHR) beginning in 2011 were eligible to receive incentive payments up to $44,000 from 

Medicare and $65,000 from Medicaid per individual physician to help cover the cost of EHR 

adoption. (AthenaHealth’s whitepaper: 

http://www.athenahealth.com/_doc/pdf/HITECH_Fact_Sheet_Whitepaper.pdf) 

3 HealthCare.gov: http://www.healthcare.gov/law/ 

4 ACOs are groups of doctors, hospitals, and other health care providers, who come together 

voluntarily to give coordinated high quality care to the Medicare patients they serve.  

5 As of November 2015, approximately seven percent of Cath/PCI hospitals are participating in 

ACC-NCDR public reporting (2015 NCDR Data Managers Call). 
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an attractive mechanism by which to monitor post-approval performance of new devices and 

drugs for the FDA” is particularly germane to the CathPCI Registry (Shahian, 2011, p. 73). The 

most general uses of clinical registries are QI; clinical research, including identifying new trends 

in outcomes, recognizing the most effective treatments (Huang, Brent, & Shaw, 2006; van der 

Meulen, Jacob, & Copley, 2003), assessing the performance of medical equipment (Ho, 

Peterson, & Masoudi, 2008), designing clinical trials for potential therapies (Ho, Peterson, & 

Masoudi, 2008); and new initiatives. Institutional subscribers (i.e., users) of clinical registries 

(and the data contained in those registries) are able to compare their own statistics on quality 

performance measures (usually outcome measures) to other institutions based on institutional 

size, patient morbidity, etc. Registries often give clinical researchers access to portions of large, 

queriable data sets. 

 

1.1.4 DQ in the CathPCI Registry 

Although not immediately obvious, DQ (DQ) in clinical registries constitutes one of the high-

stake DQ problems. One of the most frequently cited concerns in the DQ literature, especially 

that of the IS community, is the influence of inadequate DQ on decision making to improve 

patient outcomes (Ballou & Pazer, 1990; Chengalur-Smith, Ballou, & Pazer, 1999; Hasan & 

Padman, 2006; Hinrichs & Adem.2001; Hogan & Wagner, 1997; Karr, Sanil, & Banks, 2005; 

Lyu, Cooper, Patel, Daniel, & Makary, 2015; Parssian, Pass, 2010; Porgo, Moore, & Tardif, 

2016; Sarkar, & Jacob, 1999; Sadiq, Yeganeh, & Indulska, 2011; Van Hooff et al., 2015). 

Indeed, lack of DQ—errors—in clinical registries have the potential to affect many individuals. 

Diminished DQ in clinical registries that results in flawed conclusions could adversely affect the 

standard of care for thousands of patients, if not more, depending upon the prevalence of the 

disease or the device being studied. 

The usefulness of the medical information derived from the data residing in any clinical 

database is reliant on the quality of the data (e.g., accuracy, reliability, completeness, currency, 

etc.) contained therein. Whether it is a clinical registry funded by private commercial interests or 

federal subsidization, users of clinical registry data may not have enough insight into the 

procedures that generated the data to assess the quality of the information manufacturing process, 

much less the product (Stvilia et al., 2015, p.246; Zozus et al., 2015). Even researchers who are 

familiar with the provenance and purpose of a proprietary data set require information about the 
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quality of the data they receive (Birnholtz & Bietz, 2003, p. 340). Decisions based on that data 

are contingent on registry end-users’ (e.g., clinicians and medical researchers) confidence in the 

quality—the reusability—of that data, with DQ measures ideally shared via self-assessment or 

published quality metrics.  

But, in cases when the benefit of the curator’s effort to supply meaningful information about DQ 

largely goes to secondary users, data warehouses may be less inclined to invest in rigorous 

auditing and transparent publication of quality metrics, much less sharing that data. Users of 

proprietary, warehoused data can try to negotiate with the owner for access to the data and its 

meta-data, such as DQ information, if any is available. One might argue that data in the absence 

of information about its quality is not scientifically usable. Stvilia et al. (2015) write, “Data may 

not be useful without ‘data about data’: documentation or metadata. Metadata enables 

interpreting the data meaningfully, connecting to related data and knowledge, assessing their 

quality, and making them discoverable and reusable.” In a study of medical record abstraction 

(MRA) for retrospective research studies, Zozus et al. (2015) observe that  

Since measures of data accuracy are not required to be reported along with study results, 

the capability of the data to support the conclusions drawn cannot be assessed by the 

reader. In the context of high average discrepancy rates reported in the literature for 

MRA, the lack of methodology and DQ reporting is a serious omission from MRA-based 

studies 

In an interview published in the Annals of Translational Medicine about the use of observational 

data in research and the role of the NCDR, Frederick Masoudi, MD Professor of Medicine 

in the Division of Cardiology, University of Colorado who has 260 publications in PubMed, also 

discussed the need  

…When you are working with a dataset for which you haven’t performed the data 

collection, you may not have a clear picture of what is available, what is not there, how 

complete the data are and so on (Li & Huang, 2014). 

Whether clinical registry data will be of sufficient quality to accomplish the goals outlined above 

is a fundamental question. Independent audits of NCDR® data show an “average raw accuracy of 
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data abstraction” ranging between 85% and 95%6 in several registries when compared with 

source documents (Messenger, Ho, Young, et al., 2012, p. 1486). Authors from the ACC® 

writing recently about DQ in the NCDR® registry submitted the question, “What constitutes 

sufficient DQ validation?” (Messenger, Ho, Young et al., 2012, p. 1485). They assert that 

standards for DQ should be determined by the uses of the data (“…the needs of the 

application7…”)—insurance claims adjudication, “real world practice,” or the U.S. 

pharmaceutical and device pre-approval process, etc. (See also, van der Meulen, Jacob, and 

                                                           
6 ACC-NCDR® recently published a current review of its own DQ program, “The National 

Cardiovascular Data Registry (NCDR) DQ Brief: The NCDR® DQ Program in 2012” in the 

Journal of the American College of Cardiology. The authors report the findings of a 2010 audit 

of three NCDR® registries which assessed the accuracy in 50 fields from each of the registries. 

The audit was conducted at 25 randomly selected sites that subscribed to the registry.  Between 

12 and 25 records were reviewed from each site. The reported average raw data accuracy was 

93.1% in the CathPCI® Registry, 91.2% in the ICD Registry, and 89.7% in the ACTION® 

Registry-GWTG. 

7 Ho, Peterson, & Masoudi (2008) write on the subject of the appropriate use of various research 

designs/sources of data. 

When RCTs [randomized control trials] are not available to answer a given question in a 

specific population, which is frequently the case, readers of the medical literature must 

determine the extent to which the study design implemented was appropriate for the 

question asked rather than implementing rigid constructs of study quality,… 

Observational effectiveness studies [e.g., clinical registries] provide insights into how an 

intervention or treatment works in a population representative of clinical practice. 

Effectiveness studies assess the extent to which trial findings can be extended to patients 

seen in clinical practice by evaluating the intervention in populations not included in the 

efficacy studies. (Ho, Peterson, & Masoudi, 2008, p. 1675)  

And,  

“For questions evaluating exposures or risk factors that cannot be controlled, nonrandomized 

designs [of which registries are included] are again the study design of  choice” (Ho, Peterson, & 

Masoudi, 2008, p. 1676). 

http://www.sciencedirect.com/science/article/pii/S073510971202815X
http://www.sciencedirect.com/science/article/pii/S073510971202815X
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Copley, 2003 who advocate the prudence of formative database design that considers t terminal 

uses of registry data.)  Lower placement on the pyramid of evidence and, thus, greater limitations 

on the use of registry data than that of randomized clinical trials8, is adduced by Messenger et al. 

(2012) as evidence that registry data may not need to meet the same high DQ standards as 

randomized clinical trials. The authors incisively pose the pivotal question, “What constitutes 

sufficient data validation for registries designed primarily to support improvements in healthcare 

quality and health outcomes research” (Messenger et al., 2012, p. 1485)? This dissertation aims 

to set the stage for the analogous question, “What level of DQ do registry users perceive as ‘fit 

for use’?”  

Despite a rapidly evolving body of medical research into the effectiveness of drugs, 

equipment and surgical procedures used to treat heart disease that cites observational data, 

specifically medical registry data, such research rarely reports the criteria by which quantitative 

registry data has been assessed for quality, much less confidence intervals for that data. A 

probable reason for the apparent oversight is that proprietary medical registry administrators 

rarely publish assessments of the overall DQ in the registry for the public or the research 

community, at large9, even when DQ assessments exist. There are no widely accepted guidelines 

for reporting quality results that investigators and other consumers of observational medical data 

(i.e., clinical data gleaned from the medical record) can use to determine if a data source is fit to 

support inference and evidence generation (Kahn, Brown, Chun, Davidson et al., 2015; Rahbar et 

al., 2013; Zozus et al., 2015). Rahbar et al. (2013) acknowledge the absence of established 

threshold error rates for key variables in stroke registries, but cite the extremely low error rates 

reported by the CDC (Cullen, Hall, & Golosinskiy, 2009) for epidemiologic data extracted from 

electronic medical records of 0.3%, and 1% to 5%  for general, corporate databases.  

                                                           
8 Levine and Julian (2008), writing in the Journal of Oncology, provide a judicious discussion on 

common problems with, appropriate use, and the relative limitations of registry data to supply 

evidence for the comparison of alternative types of interventions in clinical practice.  

9 Almost every U.S. national clinical registry provides private, institutional feedback about the 

DQ in each data upload as part of the data-cleaning process. Ordinarily each data submission 

must pass a registry’s automated DQ assessment before the submission is accepted for inclusion 

in the database.      
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There are no established acceptable error rates for key variables in stroke registries, but 

for other epidemiologic and clinical trials the CDC recommends an error rate of 0.3% (3 

per 1,000 entries) [57], which is usually achieved by conducting double data entry. 

Others have reported a more liberal estimate for the error rate, 1% to 5% for general 

databases used by many companies. However, 0.1% to 0.5% error rate is acceptable for 

clinical trials [58,59]. Studies that used single data entry procedures reported higher 

error rates compared with those who used double data entry. (Rahbar et al., 2013, p.14) 

Kahn et al. (2013) advocate establishment of a comprehensive data-quality reporting 

framework for assessing and describing DQ in order to promote trust by establishing 

reproducible processes and improving the transparency and integrity of the appropriate use of 

observational data in healthcare. 

In the face of wide agreement in the literature of the importance of DQ in clinical 

databases (Black, 1999; Black & Payne, 2003; Goldberg, Gelfland, & Levy, 1980; Gliklich & 

Dreyer, 2010; Humphries et al., 2000; Moore & Clark, 2008; Pass, 2010; Verma, 2009; Welke, 

Karamlou, & Diggs, 2008; Willis, Jolley, McNeil et al., 2011; Zozus et al., 2015) (i.e., reliability 

and validity), many authors also cite concerns for DQ in clinical registries (Hogan & Wagner, 

1997; Levine & Julian, 2008; Welke, Karamlou, & Diggs, 2008). Nonetheless, U.S. registries 

very rarely (Clarke et al., 200810; Messenger, Ho, Young, et al., 2012) publish error rates or 

estimates of inter-rater reliability. So, it may be no surprise that very few of literally hundreds of 

research articles published using registry data provide any mention of the DQ within the registry. 

It is also possible that this deficient DQ reporting is a measure of the confidence that researchers 

have in clinical registries, in general, and in the American College of Cardiology and the Duke 

Clinical Research Institute, in specific.  

                                                           
10 Clarke et al. (2008) review both the strategies used for verification in the Society of Thoracic 

Surgeons (STS) registry and aggregate DQ statistics for the registry. They state that the goal of 

this transparency 

…is to provide information to the participants in the databases…This information should 

help to improve the quality of the data in all of our databases, and therefore increase the 

utility of these databases to function as a tool to optimize the management strategies 

provided to our patients. (Clarke et al., 2008, p. 2007)  
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This author has identified a variety of journal articles that provide guidance in evaluating 

the quality, including the DQ, of medical registries (e.g., Bray & Parkin, 2009; Levine & Julian, 

2008; Silcocks & Robinson, 2004). Additionally, there are a number of articles that assess one or 

several aspects of a registry’s DQ (e.g., Arts, de Keizer, Scheffer, et al., 2002; Barlow, 

Westergren, Holmberg, & Talbäck, 2009; Berkel, 1989; Brenner, Stegmaier, & Ziegler, 1995; 

Capocaccia et al., 2003; Chakrabarti, Grau-Sepulveda, O’Brien, et al., 2014; Reeves, Mullard, & 

Wehner, 2008; Warsi, White, & McCulloch, 2002). However, given the overwhelming 

consensus in the literature regarding the current and growing value of clinical registries and the 

associated need for high quality registry data, there is a relative dearth of systematic assessments 

of clinical registry DQ (Clark et al., 2008; Goldberg, Niemierko, & Turchin, 2008; Larsen et al., 

2009; Havener, 2007; Malin et al., 2002; van der Putten, van der Velden, Siers, & Willis et al., 

2011; Willis, et al., 2011). There is concomitant scant reporting of medical record abstraction 

(MRA) methodology in the literature (Zozus et al., 2015).  

NCDR™ and STS have well-established DQ assessment and reporting programs to ensure 

the credibility of these largely voluntary11 databases, and each has published several articles 

describing their DQ review programs (NCDR™: Messenger, Ho, Young, et al., 2012; STS: 

Ferguson, Dziuban, Edwards, et al., 2000; Grover; Shroyer, Edwards, Pae, et al., 1996; Shroyer, 

1998). In the article by Messenger, et al. (2012), discussed briefly above, NCDR published a 

                                                           
11 The State of Florida (§408.0361 ¶m, Rule 59A-3.2085 (13, 16, 17, 18 FAC) like many other 

states, now requires all facilities that perform cardiac catheterizations to participate in ACC-

NCDR™’s CathPCI registry. Texas does not mandate participation. Florida law requires “Each 

hospital licensed to provide Level I adult cardiovascular services shall ensure that all appropriate 

data is submitted on every patient that receives medical care and is eligible for inclusion in the 

American College of Cardiology-National Cardiovascular Data Registry” (8.g.). And, “By 

submitting data to the Society of Thoracic Surgeons National Database and the American 

College of Cardiology-National Cardiovascular Data Registry in the manner set forth herein, 

each hospital shall be deemed to have certified that the data submitted for each time period is 

accurate, complete and verifiable.” According to Rule 59A-3.253, compliance oversight is 

supervised by the Florida Agency for Healthcare Administration (AHCA) through inspection and 

mandated reporting of non-compliance by the facility, itself, to the Agency. 

http://www.leg.state.fl.us/statutes/index.cfm?App_mode=Display_Statute&Search_String=&URL=Ch0408/SEC036.HTM&Title=-%3e2009-%3eCh0408-%3eSection%20036#0408.036
http://www.ncdr.com/webncdr/ncdrdocuments/CathPCI_Program_Overview.pdf
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current review of its own DQ program, “The National Cardiovascular Data Registry (NCDR) 

DQ Brief: The NCDR DQ Program in 2012” in the Journal of the American College of 

Cardiology (JACC). The authors report the findings of a 2010 audit of three NCDR™ registries 

which assessed the accuracy in 50 fields from each of the registries. The audit was conducted at 

25 randomly selected sites that subscribed to the registry.  Between 12 and 25 records were 

reviewed from each site. The reported average raw data accuracy was 93.1% in the CathPCI® 

Registry, 91.2% in the ICD Registry, and 89.7% in the ACTION Registry-GWTG. The authors 

also announced that the American College of Cardiology Foundation is in the process of 

developing a “quality assurance rapid learning program” that will utilize a “rapid learning 

system,” which the authors define as “an arrangement by several organizations to trade data and 

information to quickly and dynamically produce information.”  Some of the goals of the rapid 

learning program are to: (1) standardize elements across registries; (2) develop automated 

algorithms to identify anomalies within the submitted data; (3) enhance the DQ Report with 

these algorithms to provide both registry site data managers and NCDR™ managers with 

additional guidance on the quality of the data; (4) increase audit volume and efficiency by 

allowing remote audits; and (5) increase communication among stakeholders. (Messenger, Ho, 

Young, et al., 2012, p. 1486)  

STS established a National Database Audit and Validation Subcommittee, whose job is to 

“…assess the completeness, accuracy, and generalizability of the Adult Cardiac National 

Database” (Shroyer, Edwards, Grover, 1998, p. 1494). In 1998, the authors cited “concerns 

raised by third-party payors and regional/state-based groups” as the inspiration for initiating a 

new DQ program. 

Gliklich and Dreyer (2010), editors of the Agency for Healthcare Research and Quality’s 

landmark publication, “Registries for Evaluating Patient Outcomes: A User's Guide,” emphasize 

the obstacles to assessment of DQ by the users of registries. 

While the scientific opportunities that may result from using data from a well-designed 

registry are clear, there are inherent challenges to making appropriate inferences. A 

principal concern with registries is that of making inferences without regard to the quality 

of data, since quality standards have not been previously well established or consistently 

reported. (Shroyer, Edwards, Grover, 1998, p. 1494) 

http://www.sciencedirect.com/science/article/pii/S073510971202815X
http://www.sciencedirect.com/science/article/pii/S073510971202815X
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To the best knowledge of this author, there has been no research into the data curation 

practices within any U.S. national clinical registry, including the CathPCI® Registry (nor of these 

curators’ perceptions of DQ). This study aims to bridge that gap in the literature by investigating 

data curation in one of the largest, most well established, and prestigious US cardiac care 

registries--the American College of Cardiology's (ACC) National Cardiac Data Registry 

(NCDR™), specifically the CathPCI® Registry—using a qualitative approach that will focus on 

the work of data curators. 

 

1.2 Statement of Purpose 

The purpose of this dissertation research was to provide an activity-theoretic description of the 

data curation work organization of the CathPCI Registry® at the facility level (which can 

contribute to a knowledge base for a CathPCI Registry conceptual DQ model) by examining: the 

roles of human, hospital-based data curators for the Registry, their data curation work practices, 

including quality assurance activities, the tools used to manage data in those activities, the types 

and sources of DQ problems encountered in their curation for and use of the CathPCI Registry, 

the rules governing their data curation work, and the perceptions of Registry DQ amongst 

curators. To this end, the study applies AT and Stvilia’s Stvilia, Gasser, Twidale and Smith’s 

(2007) Generalizable IQ Assessment Framework in an exploratory, qualitative case study 

investigating: (a) the infrastructure supporting data curation aUsend use of the CathPCI Registry 

at individual hospitals (i.e., catheterization laboratory facilities) and (b) the curation and use of 

the CathPCI Registry data at local facilities. Such information can contribute to a best practices 

knowledge base for the design, management, and improvement of registry systems, in general, 

and CathPCI Registry systems, in particular. Specifically, an activity theoretic description of a 

work system can be used to develop a workflow, to inform and improve the design of an 

information system. AT (Kaptelinin & Nardi, 2012; Engeström, 1990, 2001; Kuutti, 1995; 

Leont’ev, 1978) provided a general theoretical framework to guide “…reasoning systematically 

about the socio–technical and cognitive aspects and structures of information work…and the 

identification and modeling of the structure of variability present in the work, including 

information quality variance” (Stvilia, 2008). 

The current and anticipated value of registry data warrant studies of work practices that 

may yield insight into registry data use and DQ requirements.   
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1.2.1 Data Curation 

Although Lord, Macdonald, Lyon, & Giaretta (2004) supply an often cited definition of data 

curation that subsumes archival and preservation activities, they acknowledge that due to the 

novelty of the eScience field, the terminology is unstable: 

The activity of managing and promoting the use of data from its point of creation, to 

ensure it is fit for contemporary purpose, and available for discovery and reuse. For dynamic 

datasets this may mean continuous enrichment or updating to keep it fit for purpose. Higher 

levels of curation will also involve maintaining links with annotation and other published 

materials. (Lord, Macdonald, Lyon, & Giaretta, 2004)  

Writing in a health informatics journal, eGEMS (Generating Evidence & Methods to 

improve patient outcomes), Kahn et al. (2015) distinguish between “data originators“ and “data 

stewards.” “Data originators” is used for “individuals who support the initial data capture or data 

recording systems, such as the EHR or patient survey tool, at an institution” are …all individuals 

who have some role in the creation, management, and use of observational clinical data…data 

oversight, DQ, DQ assessment, and DQ reporting…” (Kahn et al., 2015, p. 3) Conceptual churn 

is evident not only between disciplines, but also within the LIS literature, itself. Indeed, Karasti, 

Baker, & Halkola (2006) specifically acknowledge a lack of consensus on a definition for “data 

curation” amongst eScience authors. This observation is echoed by Carlson (2012) in his more 

systematic review of the use of the term, “data curation.” Carlson also cites differential use 

depending on discipline and context of use, noting variation within the field of Library and 

Information Science (LIS), itself, and between other fields (e.g., engineering). For instance, 

Carlson found that engineering faculty at Purdue applied a more specialized meaning involving 

quality control and review activities in the selection of data to be added to a database (Carlson, 

2012, pp. 15-16). Within LIS, “digital curation” is often used interchangeably with “data 

curation.” Some definitions of data curation include archival and preservation activities (Nielsen 

& Hjørland, 2014; Lord et al., 2004), while other definitions explicitly distinguish each of these 

activities and define them separately from data curation (Koltay, 2015; Lyon & Brenner, 2015).  

Since “data curation” is an essential concept in this study, it was important to settle on a 

definition that would be internally consistent and enable coherent reasoning, especially in the 

research activities of task analysis, scenario development, and modeling of the activity system.  
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Given the wide use of Lord’s definition of “data curation” and the somewhat controversial 

inclusion of the archival and preservation functions as components, “data curation” in this study 

will entail the management and promotion of data from the point of its creation, ensuring the 

fitness of data for: contemporary purpose, and making data available for discovery and re-use 

(Lord et al., 2004). Based on a task analysis of the work involved in data curation for the 

CathPCI Registry, this view of “data curation” is more contextually appropriate. What is more, 

since strictly speaking, the “data” in this study originates in a medical record, which continues to 

exist in both hard copy (“hard charts”) and electronic formats, depending upon the hospital, 

“digital curation” will be considered a sub-category of the larger grouping “data curation.” 

 Other data use-related roles used in this study, and distinguished here from that of “data 

curator,” are “data custodian,” “data steward,” and “data consumer.” Note that the role of “data 

manager” exists in the literature, but is subsumed within Lord & Taylor’s definition above. 

However, hospital HR departments frequently use the job title of “Data Manager” for the data 

curator role examined in this study. It is acknowledged that not using that “data manager” 

category of role is potentially confusing. For clarity throughout this paper, capital letters will 

designate job titles.  

The central data curation task in this study is abstraction of the medical record (elsewhere 

referred to as “chart review”). Zosus et al. (2015) provide an authoritative, definition of medical 

record abstraction (MRA) based on concept analysis and the personal experience of relevant 

experts that is also operationally useful for this study: 

Since an authoritative definition of MRA has not yet been articulated, the following 

operational definition of MRA was developed using concept analysis methodology and 

personal experience. For this research, we define MRA as a process in which a human 

manually searches through an electronic or paper medical record to identify data 

required for a secondary use. Abstraction involves some direct matching of information 

found in the record to the data required, and commonly includes operations on the data 

such as categorizing, coding, transforming, interpreting, summarizing, or calculating. 

The abstraction process results in a summary of information about a patient for a specific 

secondary data use. (Zozus et al., 2015, p. 4) 
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The researcher conducted a formative data curation task analysis and iteratively refined 

that task analysis using literature and document review and analysis of interview data. (Refer to 

Appendix M.) 

 

1.2.2 Data Curation Work in the CathPCI
®
 Registry 

As is the case in most clinical registries, the cost of quality in the CathPCI® Registry includes the 

cost of non-automated (human) curation. Specialized knowledge, skills, and abilities are required 

to curate registry data from medical records (Peabody, Luck, Glassman, et al., 2000). Such work 

is a complex, semi-collaborative activity that frequently involves the participation of various 

actors from different professional domains (e.g., nurses, cardiologists, hospital administrators, IT 

professionals, software vendors, etc.)—all of whom might have different uses and requirements 

of the same information. 

The aim of registry data curation, especially medical chart abstraction, is selection and 

translation of specific information about a relevant, medical case found in a patient’s medical 

record into a database designed specifically for the purpose of collecting data about a particular 

disease or procedure. The primary objective of chart abstraction for clinical registries is to locate 

and select the appropriate data from the record. Abstraction is a collaborative activity in the 

sense that abstractors use source documents from the medical record, they rely on the 

documentation of others, and in cases of questions, uncertainty, or data missing from the medical 

record, abstractors will consult with other, relevant departments (e.g., clinical Cath Lab 

personnel, OR room nurses, physicians involved in the case, etc.). Although the initial 

abstraction may be documented on a hard-copy data collection form, CathPCI Registry data is 

ultimately entered into electronic abstraction forms designed by NCDR, a registry-approved 

software vendor, then uploaded to a server.  

Medical record review (MRR) constitutes a very similar activity to that of the medical 

chart abstraction that occurs in the context of data curation for the CathPCI® Registry. MRR 

refers to any study that uses prerecorded, patient-focused data as the primary source of 

information to answer a research question. The sources of information in both activities may 

include: physician and nursing notes; ambulance call reports; diagnostic tests (e.g., 

electrocardiograms, radiographs, laboratory tests); clinical, industry, administrative, and 

government records; and/or computerized databases. As with any source of data for scientific 
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study, the medical record must ‘‘be capable of providing data that [are] both reproducible and 

valid.’’ (Worster & Haines, 2004, p. 187). This key point is seen as an essential weakness of 

medical record data for scientific research. However, more relevant to the point that Worster & 

Haines discuss, DQ problems inherent to the source record are much more difficult to resolve. 

(The trend in electronic medical record systems is use of forms with required data fields [and 

field parameters] that prompt clinicians to supply specific information.) To some small degree, 

data dictionaries with precise, carefully considered data definitions, like those used in the 

CathPCI and STS registries, can ameliorate problems of reproducibility by diminishing errors 

that originate in the process of data extraction.  

In most hospitals, the goal in clinical registry data curation is to abstract cases 

concurrently, that is at or near the time of the clinical procedure or event, rather than 

retrospectively. However, usually due to limited abstractor staffing resources, retrospective 

charting is the norm. Abrich, Devadas, Rokey and Uebel, (2014) report in a poster presentation 

for an NCDR conference that their hospital team accrued back-logs. In fact, of the 14 CathPCI® 

procedures performed daily in their Cath Lab, only 6 cases were being abstracted by 4 people 

over a total of 24 work hours. That equates to each CathPCI® case, on average, taking 

approximately four hours per case—which is consistent with this author’s experience. There are 

approximately 173 data fields in the most recent CathPCI® form—the NCDR “Data Collection 

Form, version 4” (See Appendix E) and the “Coder’s Dictionary, version 4” (Appendix F). 

The ideal strategy for ensuring the most concurrent chart abstraction utilizes automated 

data extraction from Cath Lab, pre- and post-catheterization hospital records. Mennen’s 

integrated Cath Lab systems are a useful example of technology designed to extract data almost 

instantaneously from Cath Lab records that are created in the process of using Mennen Cath Lab 

hardware to perform diagnostic and interventional catheterizations. This exported data is then 

imported into the CathPCI® Registry. Mennen’s HorizonXVu SW version 3.1 “forces” 

cardiologists using the system to qualify their responses to items in Mennen’s electronic forms 

based on CathPCI® Registry data rules. When the Mennen patient record is deemed complete by 

the system, the CathPCI information is converted into an XML file and sent automatically by ftp 

to a customer’s pre-defined destination (e.g., CathPCI®-approved vendor software). (See 

Appendix I for Mennen documentation for the HorizonXVu SW version 3.1 software.) 
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1.2.3 Perception of “Quality” in Registry Data Curation Work 

Willis, Jolley, McNeil et al. (2011) explicitly relate poor DQ in a clinical registry to its 

credibility as a source of reliable data and the possibility of “reputational damage and/or 

financial loss to participating institutions.” They frankly discuss the potential of manipulating 

registry data through strategic sampling that is not feasible with blinded trial data. The authors 

say that, in contrast to blinded trial data, registry data may be more easily manipulated through 

sampling (e.g. exclusion of patients with poor outcomes), which can lead to misleading 

representations of an individual institution’s performance. In addition, human error in the 

interpretation, selection and recording of data may introduce error into registry data. These 

factors necessitate an effective quality control program which will deter data manipulation, 

promote careful data abstraction and send a strong message about the importance of accuracy in 

the data collection process. (p. 317) 

Worster and Haines (2004) write that, “There are no published recommendations for 

what proportion of the abstracted data should be randomly checked for accuracy of abstraction; 

however, 10% is a commonly used amount, and more is better” (p. 190). Indeed, 10% is the 

threshold defined by the CathPCI® Registry for its automated checks of data completeness and 

accuracy. 

An intrinsic problem that confounds the assessment of research using data abstracted 

from a medical chart is that it is usually very difficult to retrospectively assess the reliability of 

data within a medical chart. However, researchers can measure and report the degree to which 

the results obtained from data abstraction by one observation were reproduced on subsequent 

observations of the same record: that is, what, if any, differences were found when the data 

abstraction was repeated either by the same abstractor (intraobserver reliability) or by a different 

abstractor (interobserver reliability) (Worster & Haines, 2004). “In their study of published 

emergency medicine MRRs, Gilbert et al. reported that only 5% of 244 studies mentioned the 

interrater reliability and only 0.2% tested the chance-corrected interrater agreement.” (Worster & 

Haines, 2004, p. 187) 
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1.2.4 CathPCI Registry User Roles 

A key step in understanding the DQ requirements and practices of a community of practice is 

identification of the data use roles within that community and activity system (Palmer, Teffeau, 

& Pirmann, 2009). Birnholtz & Bietz (2003) write, 

To design technologies that truly support the conduct of science, and not just the sharing 

of a data set…the designer must understand both the scientific role that data play in 

producing knowledge, and the social role that data play in the conduct of scientific work. 

(p. 340). 

The online Data Curation Center (DCC) (2004-2015) provides an information graphic12 

that relates data management roles to necessary skills. That graphic identifies the roles of data 

manager, data creator, data librarian, and data scientist. The tasks that the DCC associates with 

data librarian include data preservation, data appraisal and retention, standards development, 

coordination of practice across the institution. Data manager tasks include those related to data 

security, access, and authentication; risk/disaster management; data legislation; monitoring 

processes, data preservation, etc. Tasks of the data creator overlap with those of the data manager 

and data scientist and include monitoring processes, use of metadata, and data modeling. The 

only task not shared with other roles is documentation. The data scientist shares skills/tasks with 

the data creator and data librarian. The data scientist models data, develops standards, analyzes 

and manipulates data. Data scientist skills not shared with other data management roles include 

information and knowledge management; data analysis and manipulation, extracting information 

from data models and people; merging, mashing-up, and integrating. 

Huang, Stvilia, and Jörgensen (2012) found that the genome scientists prioritized 

different aspects of DQ depending on their roles in the scientific data sharing and curation 

processes. In a study of the condensed matter physics (CMP) community, Stvilia et al. (2014) 

identified the following roles associated with managing data: Principal investigator (PI), co-PI, 

postdocotoral researcher, senior investigator, project manager, student research assistant, IT 

staff.  

                                                           
12 The URL for the Internet page containing the graphic organizer at the Data Curation Center is 

http://www.dcc.ac.uk/resources/roles  
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In a review of data management lifecycle models, Ball (2012) analyzes the scientific 

research activity lifecycle (p. 6) and distinguishes research, curation, administrative, and 

publication activities. Curation activities include, “IPR, embargo & access control,” “archive, 

preservation and curation (OAIS conformant, representation information, etc.),” “documentation, 

metadata and storage (reference, provenance, context, calibration, etc.),” and, associated with the 

research activity of “write proposal,” is the curation activity of “include DMP [data management 

plan].” Research activities entail “discover, access, validate, reuse, and repurpose data,” 

“research concept and/or experiment design,” “write proposal,” “start project,” “acquire sample”, 

“conduct experiment, generate, create, and collect raw data,” “check and clean raw data,” 

“process and analyze derived data,” “interpret and analyze results data,” “appraisal and quality 

control,” and “programs (generate customized software).” 

Consistent with Birnholtz and Bietz’s (2003) observations that: (1) some data sets that are 

funded by private, commercial interest have usage and confidentiality restrictions that prohibit 

the data from being shared (p. 340), and (2) researchers who are familiar with the provenance 

and purpose of a proprietary data set may not have access to, but require information about the 

quality of the data they receive (p. 340), researchers who use the proprietary CathPCI® Registry 

data must submit a request for data analysis to ACC-NCDR, the owner of the data. (Direct access 

to the data is legally restricted by ACC-NCDR agreements with individual hospitals.) NCDR 

does not provide raw data to researchers. In fact, NCDR allows only the DAC (Data Analytic 

Center) to work with (i.e., assess and analyze) the data (NCDR, 2012, p. 6). The NCDR specifies 

the process of data provision to prospective researchers in the following way: 

Statistician and DAC faculty member discuss with primary author the draft analysis plan. 

Once finalized, the primary author is responsible for sharing the analysis plan with co-

authors…The data analysis contains all of the information specified in the analysis plan 

(i.e., information, summary data, and statistical tests)…The primary author should plan 

to prepare the first draft of the manuscript with the set of data included in the data 

analysis, with no additional analyses until after the first draft of the manuscript is 

reviewed by all of the co-authors and the R&P committee. (NCDR, 2012, p. 6) 

Aside from DQ information (e.g., internal consistency, completeness, etc.) provided by the DAC 

faculty and statistician, the following, apparently, is the only DQ information that NCDR 

provides prospective researchers. 
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…Moreover, the clinical significance of a particular study must take into account the fact 

that data are abstracted from a heterogeneous mixture of facilities. Those facilities vary 

in terms of the types and number of procedures they provide, thereby impacting data that 

are accrued. Additional considerations include limited outcomes data and variations in 

commitment and quality of data collection. 

a. An unequal geographic distribution of participating hospitals leads to selection bias, 

which limits the proportion of the Acute Coronary Syndrome population that was 

evaluated during the period described by this study. 

b. NCDR-participating facilities vary in terms of the types and number of procedures they 

provide. This variability can impact on the data that are accrued. 

c. The extent and what types of data the NCDR collects; registries typically need more 

detailed data, and authors will need to address this limitation. 

d. NCDR data are collected during acute hospitalizations; the lack of longitudinal data 

could provide a constraint or limitation of the study. (NCDR, 2012, p. 15) 

As specified in the NCDR Author Guidelines (July 2012) (Appendix I), data analysis by the 

NCDR’s Data Assessment Center (DAC) provides relatively little in the way of comprehensive 

DQ information.  

It will be useful here to delimit the role of “data curator” by describing other data use (for 

simplicity including data management) roles found in the literature. Broad data-use roles 

identified during literature review that are relevant in this study to the larger superset activity 

system (composed of interacting, subsets of activity systems in: (1) hospitals, (2) third party 

software vending companies, (3) Duke Clinical Research Institute, (4) ACC-NCDR and the 

CathPCI Registry, (5) institutions conducting medical research, and (5) federal government and 

professional societies) are: data collector, data curator, data custodian, data steward, and data 

consumer. Researchers (i.e., authors who have published peer-reviewed journal articles using 

CathPCI® Registry data), can be categorized as data consumers. Medical chart abstractors for the 

CathPCI® Registry (sometimes, with job titles of “Data Manager,” “Quality Coordinator,” etc.) 

will be categorized for clarity here as data curators. This classification is a blurry one. “Data 

Managers” and “Quality Coordinators” might have combined roles of data curator-data 

consumer, since they sometimes analyze the local, raw and processed data generated by the 

Registry; they might digest and report on the local, benchmarked NCDR (performance) quality 
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reports. Other institutional (e.g., Cath Lab and/or hospital facility) staff include hospital 

administrators. These users will be designated the limited role of data consumer, given their use 

of NCDR (performance) quality reports. NCDR and Duke Clinical Research staff have roles that 

correspond to “data steward,” “data custodian,” in the case of the NCDR-DAC staff “data 

consumer” and in some other cases, NCDR-DAC staff might have the combined role of “data 

steward-consumer” since they also serve as gate keepers of the raw Registry data. 

A data steward's job is one of enforcement of data policy. A steward determines what 

data is stored, when that data is obsolete, and what the legal conditions are regarding retention or 

access to the data being stored. The essence of a data stewardship is determination of the 

currency parameters of the stored organizational data and the legal conditions surrounding 

retention or access to the stored data. Data stewards often work in the HR or legal department. 

Duties of data stewards that are related to DQ control include, defining DQ metrics and 

validation rules, performing data validating and monitoring, utilizing standard data profiling 

tools and processes. Data stewards might create and establish policies or standards for ensuring 

data entry, usage and transformation. They might define the data validation and reconciliation 

processes that are to be conducted by data custodians. Data stewards might also define, capture, 

and maintain business metadata (e.g., valid values); redirect requests for source data to the 

appropriate steward; direct consumers to data repository or data warehouse; and report DQ 

errors. 

Essentially, data custodians control and manage access to organizational data, which 

requires that they manage the safe transport and storage of data. Their IT focus is on the 

underlying infrastructure and activities necessary to ensure the completeness and accessibility of 

data to users. Data custodians collaborate with data stewards to resolve data issues and make 

system changes. At the source level (e.g., the hospital and Cath Lab information systems, or even 

more fundamentally, the electronic and paper-based medical records that make up the medical 

chart), data custodians provide the source data or access to that source data in support of the 

source-level architecture. At the source and data repository levels, they communicate source 

delivery and quality issues to the repository team. They partner with the data repository team to 

establish processes to make change requests to a data source feed. Custodians define and 

maintain technical metadata, and use tools to capture and store metadata. 

Ball (2010) cites Lord and McDonald’s (2003) definition for data curation: 
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The activity of, managing and promoting the use of data from its point of creation, to 

ensure it is fit for contemporary purpose, and available for discovery and re-use. For 

dynamic datasets this may mean continuous enrichment or updating to keep it fit for 

purpose. Higher levels of curation will also involve maintaining links with annotation 

and with other published materials. (Lord & McDonald, 2003, p. 12, as cited in Ball, 

2010, p. 5) 

 

1.3 Theoretical Frameworks 

Dervin (1999) describes the term theory as one that is “…used loosely in scholarship sometimes 

referring to that which results from and is tested by our work (substantive or unit theorizing); 

sometimes to that which guides our work (meta-theorizing)” (p. 729). This study used AT as a 

conceptual tool to organize and analyze empirical evidence.   

Specifically, principles and concepts and of AT supplied a coding scheme to organize, 

analyze, and provide novel insight into the data collected for this study. 

 

1.3.1 AT: Used to analyze the data work organization of the CathPCI Registry  

The use of AT (AT) in empirical studies has evolved since its birth within the tradition of 

Russian socio-cultural psychology (Leont’ev, 1978, Luria, 1972; Vygotsky, 1962). Empirical use 

of AT in this study is based on the Scandinavian strand of AT developed by Yrjö Engeström 

(1990). AT provided this research with a general theoretical framework that guided “…reasoning 

systematically about the socio–technical and cognitive aspects and structures of information 

work…and the identification and modeling of the structure of variability present in the work…” 

(Stvilia, 2008). 

  

1.3.2 Information Quality Assessment Framework 

The Information Quality Assessment Framework (Stvilia et al., 2007) furnished a systematic 

approach for conceptualizing activity structure (i.e., goal-oriented actions, tools, data curation 

and use roles, strategies, and divisions of labor), the socio-cultural context of the activity system 

(i.e., norms, conventions, language, social networks, and relationships), and the structure of 

activity-specific DQ problems and related quality criteria (Stvilia et al., 2015). AT is a central 

component of the Information Quality Assessment Framework, which was used to conceptually 







https://en.wikipedia.org/w/index.php?title=Yrj%C3%B6_Engestr%C3%B6m&action=edit&redlink=1
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describe and analyze data curation (e.g., medical chart abstraction) and quality assurance 

activities that take place in the CathPCI Registry activity system. AT also determined this 

study’s research methods: archival document review and qualitative interviews (Nardi, 1996). 

 

1.4 Research Questions 

The purpose of this dissertation research is to provide an activity-theoretic description of the data 

work organization of the CathPCI Registry (which, itself, can contribute to a knowledge base for 

a CathPCI Registry conceptual DQ model) by examining the roles of human, hospital-based data 

curators for the Registry, the strategies that these data curators use to detect and resolve DQ 

problems, and their DQ requirements. To this end, the study applies AT and Stvilia’s 

Information Quality Assessment Frameworkin an exploratory, qualitative case study 

investigating: (a) the infrastructure supporting the maintenance and use of the CathPCI Registry 

at individual hospitals (i.e., catheterization laboratory facilities) and (b) the maintenance and use 

of the CathPCI Registry data at local facilities. To accomplish these goals, this dissertation 

examined following research questions: 

RQ1.0 What are some of the activities and associated objects (objectives) surrounding the 

collection and use of CathPCI Registry data? 

RQ1.1 What are some of the communities participating in these activities? 

RQ1.2 What is the division of labor (i.e., the roles) involved in these activities? 

RQ1.3 What are some of the activities involved in the creation and maintenance of the 

Registry and Registry data? 

RQ1.4 What are some typical activities involved in ensuring high DQ? 

RQ1.5 What are some of the skills needed for CathPCI Registry data curation? 

RQ1.6 What are some of the tools used in these curator activities? 

RQ1.7 What are some of the norms and rules regulating these curator activities? 

RQ1.8 What are some of the contradictions within and between these activities? 

RQ2.0 What is the value of CathPCI Registry data to subjects of the activity system (e.g., 

“data curators” and the organizations for which the curators work)? 

RQ2.1 What resources, activities/operations/methods do individual facilities use to assure 

CathPCI Registry DQ? 

RQ3.0 What is the DQ structure of the CathPCI Registry? 
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RQ3.1 What are some of the types of DQ problems present in the CathPCI Registry? 

RQ3.2 What are some of the sources of these DQ problems? 

RQ3.3 What are some of the corresponding quality assurance actions taken to resolve 

these DQ problems? 

RQ3.4 What DQ criteria are considered important for the CathPCI Registry? 

RQ3.5 What are some of the policies, procedures, rules, or conventions for DQ assurance 

adopted by the CathPCI Registry? 

 

1.5 Research Design and Methodology 

Guided by the research questions above, this case study design used an empirical approach (vs. 

an intuitive or theoretical approach), similar to those developed in marketing research for 

determining the quality characteristics of products. This approach implicitly assumes that data 

can be treated as a product. There is substantial precedence in the literature for this perspective 

(Wang & Strong, 1996). Such an approach is appropriate and consistent with AT because “…an 

information system can be viewed as a data manufacturing system acting on raw data input to 

produce output data or data products” (Wang & Strong, 1996, p. 8). Consumers of data choose 

whether or not to use data in various activities. 

The study draws upon AT (Kaptelinin & Nardi, 2012; Stvilia, 2008) as a meta-level, 

theoretical framework; Stvilia, Gasser, Twidale, and Smith’s (2007) generalizable quality 

assessment framework and scenario-based task analysis (Carroll, 1997; Diaper, 2004; Go and 

Carroll, 2004; Huang et al., 2012) for design of the interview questions and contextualizing 

scenarios (contextualizing components of the interviews), respectively.  

An exploratory, qualitative, case study design (Creswell, 2002) with multiple data 

sources was used to explore the data work organization of the ACC-NCDR CathPCI® Registry, 

an observational, clinical outcomes registry. The study examined the data curation practices of 

hospital-based “Data Managers” (a typical job title) for the CathPCI® Registry. Archival data 

analysis was followed by thirty minute semi-structured interviews. 

The researcher reviewed the clinical registry and medical record abstraction literatures 

to identify the types of activities involved in the creation, curation, and use of medical record and 

registry data; types of registry DQ problems; quality criteria, and metrics. The findings from the 

review and analysis of the literature were merged with the DQ criteria from the general IQ 
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assessment framework developed by Stvilia, Gasser, Twidale and Smith (2007). A semi-

structured, qualitative interview protocol was developed using scenario-based task analysis (as 

an interview and information elicitation technique) and concepts and relationships from AT. 

Interviews were administered to seven data managers/curators. The interviews were iteratively 

refined and employed as a survey design tool for capturing and articulating user tasks and 

activities in hypothetical, textual, narrative scenarios—stories. Prospective participants were 

invited to participate in the study using NCDR’s publically available, online lists of researchers 

and participating hospitals, and the private Linkedin group, “NCDR Participants,” with 1,001 

individual members as of February 2015. (Although the Linkedin group includes physicians, 

nurses, QI professionals, researchers, and administrators, the majority of the group members 

appear to be Data Managers for one or more of the registries.) Hospital facility telephone 

numbers were obtained using Google search.  

All interviews were audio recorded, then transcribed, and imported into NVivo Pro version 11.0 

software. NVivo facilitated the management of the research data (including both the archival 

content and the interview data) and the identification of concepts and themes. The seven 

interviews were on average 44 minutes long, ranging from 32 to 61 minutes in duration. The 

transcripts of these ranged from 11 to 26 pages long (55KB to 11KB—on average 62KB 

Microsoft Word files). After the transcript files were imported into NVivo, the researcher coded 

the data according to the questions outlined in the interview guide and activity-theoretic concepts 

specified in the Study Codebook. In this first pass, the investigator searched each transcript for 

activity-theoretic concepts within the Study Codebook. Like categories of data were coded 

together. In the second pass, the investigator searched the transcripts for common themes across 

interviews and coded similar categories of data. The resulting collections of interview data were 

then analyzed and refined for simplicity.  

 

1.5.1 Code Book Development 

AT, a component of the Information Quality Assessment Framework, was used to conceptually 

describe and analyze chart abstraction and quality assurance activities that take place in the 

CathPCI® Registry data creation and use processes. As discussed above, the Information Quality 

Assessment Frameworkprovided a systematic approach for conceptualizing activity structure 

(i.e., goal-oriented actions, tools, data creation and use roles, strategies, and divisions of labor), 
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the socio-cultural context of the activity system (i.e., norms, conventions, language, social 

networks, and relationships), and the structure of activity-specific DQ problems and related 

quality criteria (Stvilia et al., 2015).  The Code Book was imported to NVivo. NVivo nodes were 

created to facilitate coding; node “properties” text boxes were used to cue the coder’s (i.e., this 

researcher’s) memory of definitions and improve coding consistency. 

 

1.5.2 Task Analysis 

A task analysis was conducted based on the researcher’s personal data manager experience 

(including medical record abstraction for the CathPCI Registry). After the interviews were 

completed, the researcher incorporated information gleaned in the seven interviews into the 

previous task analysis. The clinical registry and data curation literatures were reviewed to: (a) 

identify types of activities involved in the creation, curation, and use of registry data, (b) some of 

the types of registry DQ problems; quality criteria, and metrics, and (c) generate a task analysis 

using terminology specific to the information science literature. The intent of using a common 

language was to improve comparability across other similar studies in other disciplines and sets 

of literature—the clinical registry (e.g., health, nursing, and medical informatics) and 

information science (e.g., e-science and DQ). Those data creation, curation, etc. tasks described 

in the literature that did not correspond to the experiences of the interviewees or this investigator 

were not included in the final task analysis.  

The findings from the review and analysis of the literature were merged with the DQ 

(DQ) criteria from the Generalized Assessment Framework. 

 A semi-structured interview protocol utilizing scenario-based task analysis (as an 

interview and information elicitation technique), and concepts and relationships from AT, was 

administered to three members of each of four Registry user groups and employed as a survey 

design tool for capturing and articulating user tasks and activities in hypothetical, textual, 

narrative scenarios—stories. These typified, narrative scenarios, incorporating the community’s 

annotation goal will be used later, in combination with the survey questions, to provide context 

for the questions, grounding survey items in the real-world information tasks and activities 

specific to each registry user group. The survey questionnaires will be used to investigate each 

user’s perception about the priority of various DQ issues by “soliciting user-specific DQ 
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requirements.” The surveys (i.e., the scenarios plus questions) will be pilot tested for readability 

and validity with three users from each of the four users groups.  

Registry curators were invited to participate in the interviews using business card 

information gathered by the author at a prior participation in a national NCDR conference, via 

facility telephone numbers obtained using NCDR’s publically available and the private Linkedin 

group, “NCDR Participants,” with 1,001 individual members as of February 2015. (Although the 

Linkedin group includes physicians, nurses, QI professionals, researchers, and administrators, 

many of the group members are Data Managers for one or more of the ACC-NCDR suite of 

registries.) 

 

1.5.3 Linking the Framework to the Methodology 

This researcher adopted a post-modern philosophy to research design. Post-modernism 

emphasizes the usefulness of multiple perspectives to gather a more complete, valid 

understanding of a situation or phenomenon.  

AT (Vygotsky, 1978; Engeström, Miettinen, Punamäki, 1999; Gay & Hembrooke, 2004; 

Kaptelinin & Nardi, 2006; Stvilia, 2008) provided a general theoretical framework to guide 

“…reasoning systematically about the socio–technical and cognitive aspects and structures of 

information work…and the identification and modeling of the structure of variability present in 

the work, including information quality variance” (Stvilia, 2008). Stvilia et al.’s (2007) 

generalizable quality assessment framework model links information/data and IQ/DQ with 

decisions and activity in context. This model provides insight into the impacts of different levels 

of IQ on quality outcomes. The framework, including its taxonomy of 22 IQ dimensions 

organized into the three broad categories of IQ (Intrinsic IQ, Relational IQ, and Reputational 

IQ), and their description of its practical application will guide the development of survey 

questions. AT supplied a conceptual framework to describe the taxonomy of quality-related 

registry data use activity “with considerations for shared structure, patterns of human language, 

norms, knowledge and activities” (p. 43). This study investigated data curation activities and the 

work organization of curators for the CathPCI Registry. Semi-structured interview development 

used AT (Leontiev, 1978; Engeström, 1990; Nardi, 1996) as a theoretical framework to provide a 

high-level abstraction of the relationships between the actors (users of registry data), their work 

activities, the objects, artifacts, and the socio-technical context in which these activities occur. 
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Information about the work involved in using data, especially registry data, for each of the four 

groups of CathPCI® Registry users, will be gleaned through a qualitative review of the literature. 

This information will analyzed from an activity-theoretic perspective to describe the activity 

system/s of the four user groups. 

 

1.6 Significance of the Research 

Over the past 50 years there has been a burgeoning of data/information quality research in 

IS/LIS, Computer Science, and Information Systems literatures. This dissertation research 

responds to the call for more studies describing data curation and stewardship practices within 

domain-specific, work contexts to bring into juxtaposition the vision of e-Science and the 

understanding of actual practice (Karasti, Baker, & Halkola, 2006). The products of such 

research enable comparisons of data practices across scientific disciplines and communities by 

characterizing the data and the data-related activities specific to a domain and context. This study 

extends the research of Stvilia (2006, 2007, 2010, 2014) and colleagues, including Huang (2010, 

2015) and Wu (2015). The similarity of this research design to those that have preceded it, 

including use of the generalized quality assessment framework (Stvilia et al., 2007), will enable 

comparison of work organization and data curation practices across studies for comparisons 

between communities of practice and activity systems (Stvilia, Hinnant, Wu, Worrall, Lee, 

Burnett, Burnett, Kazmer, & Marty, 2013; Stvilia, Hinnant, Wu et al., 2015).  

There have been numerous studies that assess the DQ of administrative claims data, many 

that compare clinical registry data to administrative claims data (e.g., Lawson, Louie, Zingmond, 

Brook, Hall, Han, Rapp, & Ko, 2012), and some few that investigate DQ in clinical databases. 

However, there have been no studies to date that have independently assessed work organization 

in a national cardiac registry. To the best knowledge of this author, this study is the first 

involving a clinical registry that is grounded in AT. The study also addresses a gap in the clinical 

registry quality literature by soliciting curators’ perceptions surrounding DQ work in a 

proprietary clinical registry. As such, this research has the potential to contribute to the 

knowledge base of clinical registry DQ models. The results of the study also can be applied to 

the design of both national and local hospital- and registry-sponsored curator training. 

There is an ever-growing need to reduce cost in every aspect of healthcare. Insight into 

the differential DQ needs of clinical registry stakeholders can improve registry design and use, 
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advance DQ reporting to improve transparency and stakeholder trust, increase efficiency in 

resource management and information flow. 

Despite observed DQ problems in clinical registries, registry data is widely agreed to be 

superior to that of administrative databases (McCarthy, Shore, Serpi, et al., 2005; Moore & 

Clark, 2008; Silva-Costa, Marques, & Freitas, 2010; Wynn, Wise, & Wright, 2001). Registry 

owners may be encouraged to expand DQ reporting to meet the needs of all users. The expansion 

of DQ reporting may highlight the relative strength of managed clinical registries to hospital 

administrators and the public. Such clinical registry DQ information may provide hospital 

administrators with the leverage they need to maintain, if not augment hospital resources in 

quality data collection, then to convince hospital administrators to invest in registry subscription 

and participate in data collection. In these ways, this research ultimately has the potential to 

improve the quality of data collected in registries for the benefit of improving medical practice 

and healthcare outcomes. 

The findings from this research can contribute to a best practices knowledge base for the 

design, management, and improvement of clinical registry systems, in general, and CathPCI 

Registry systems, in particular. Specifically, an activity theoretic description of a work system 

can be used to develop improved workflows and information system design that will yield more 

cost-effective registry resource management. The data curation skills identified in this study can 

inform the training of clinical registry curators and abstractors, in addition to yielding insight 

into curriculum design in Information Science. 
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CHAPTER TWO 

LITERATURE REVIEW: CONCEPTS, DEFINITIONS, MODELS, 

THEORIES 
 

2.1 Introduction 

This study extends previous work by Stvilia (2006, 2007a, 2007b, 2010, 2015, 2016), Huang 

(2010, 2015), Wu (2014, 2016) and colleagues of DQ and data curation practices by providing an 

activity-theoretic description of the work organization of the CathPCI Registry.  

Clinical databases, like the NCDR CathPCI Registry, represent an efficient way to 

provide clinicians, patients, health services managers, and researchers with up-to-date 

information. As such, they offer an alternative to the traditional approach of clinical trials—

single studies initiated on an ad hoc basis to address specific problems and questions. (Black, N., 

1999) However, the usefulness of any database manifestly depends directly on the quality of the 

collected data. If the data are of poor quality, study results based on the data utilizing data drawn 

from that database may be biased and unreliable. Moreover, as van der Meulen, Jacob & Copley 

(2003) point out, if the DQ in a clinical database is suspect, study results may be deemed 

spurious and given less credence, especially in the case that the results are “…unwelcome or 

unexpected…” (2003, p. 2165).  

Glance et al. (2003) used data from the audited Cardiac Surgery Reporting System 

database (20,078 patients who underwent CAGB surgery in New York State and who were 

discharged in 1996) to determine whether the hospital volume-mortality outcome association for 

CABG surgery is modified by level of patient risk. Glance and his colleagues found that in New 

York State, low-risk patients benefit significantly more than do high-risk patients from 

undergoing surgery at high-volume centers than at low-volume centers. 

More relevant than the albeit interesting findings of Glance et al.’s 2003 study to this 

research project is that in explaining (1) the limitations of previous studies which concluded that 

there is an inverse relationship between hospital volume and mortality (i.e., that hospital volume 

is associated with better patient outcomes), and (2) how these alternative/contrary research 

results are being utilized widely for healthcare policy, the authors illustrate the pitfalls of using 

administrative data instead of registry data: “By using a clinical data set, our study is less likely 

to be biased by inadequate risk adjustment” (p. 1156). (Administrative billing data are not 
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designed for research and may be biased to maximize reimbursement, potentially compromising 

the validity of that data.) 

With regard to how these contrary research results are being utilized, the authors describe 

just one of the many uses of both administrative and registry data to leverage corporate interests. 

Health insurance purchasers, insurers, and regulators may in the future use hospital 

volume criteria as the basis for evidence-based referrals to channel patients toward high-

quality providers. The Leapfrog Group, a consortium of major corporations representing 

10 million employees in the United States, advocates a policy of evidence-based hospital 

referral for high-risk surgery based primarily on hospital volume. (Glance, Dick, 

Mukamel, & Osler, 2003, p. 1155)  

Glance, et al. point out the extraordinary consequences for patients, especially those who 

need immediate, emergent care. Rather than taking valuable time to transport high-risk patients 

to a high-volume hospital, perhaps high-risk patients would be far better served at moderate-to-

low volume hospitals. 

[If only some] subgroups of patients benefit from being treated at high-volume 

centers,…[it would be appropriate]…to promote targeted regionalization of care (i.e., 

only transferring those patients who would benefit the most from being treated at high-

volume centers)….The finding that low-risk, intermediate risk, and high-risk patients do 

not benefit equally from receiving care at high-volume centers may have significant 

implications for the application of policies that advocate selective referral of CABG 

surgical patients. (p. 1156) 

Glance and his colleagues write that the faulty conclusion of other studies is a product of 

not analyzing the nature of the volume-outcome relationship for CABG in more depth. The 

primary limitation of the 2002 study by Birkmeyer, Siewers, Finlayson, et al., is that the risk 

adjustment methodology used is based on administrative data, which, in this case, used ICD-9-

CM codes: 

ICD-9-CM codes do not represent all important clinical information, may not always be 

coded accurately by nonclinical personnel, and do not distinguish between preexisting 

conditions and complications. (Glance, et al., 2003, p. 1155) 
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One of the most important limitations of administrative data sets for risk adjustment is 

that they do not distinguish between comorbidities, medical problems that existed before 

hospitalization and complications that occurred during the hospitalization. (p. 1160) 

Glance et al. (2003) importantly point out that “mortality is only one of several indirect 

measures of quality of care” (p. 1160). Finally, relevant to my own research, Glance et al., 

(2003) provide the Institute of Medicine’s definition of quality of care: the “degree to which 

health services for individuals and populations increases the likelihood of desired health 

outcomes.” (p. 1160) 

An infrequently cited benefit of using clinical databases for research is the ability to tease 

out, or even control for confounding variables that would be difficult, if not impossible, in a 

clinical trial. Writing about implantable medical devices (e.g., cardiac stents), Sedrakyan et al. 

(2010) describe a non-intuitive, but real benefit of using registry data over conducting a clinical 

trial of a medical device, even a trial that is deliberately designed to control for physician-

operator expertise. 

Since the CathPCI® Registry is designed for internal use within a lab or hospital by 

administrators, the operating physician’s name is collected as part of each case. So, it is quite 

easy to cull outcome data about each diagnostic and interventional physician and analyze the 

data based on categories of expertise. 

 

2.2 Modeling CathPCI
®

 Registry Abstraction Work 

Steps in a Typical Retrospective Chart Review Process 

1. Identify relevant patients (i.e., those who have received a PCI, with or without stent 

placement) from an interventional operative list. 

2. In case institution uses a hard chart, request and retrieve patient chart from Medical Records 

Department. (Marciniak et al., 1993) 

3. Locate needed information in the medical records. 

4. Determine the appropriate value for each data element. 

5. Optional: Make notes of more complex data decisions to substantiate rationale for choices in 

case of future audit. 

6. Transmit the data. 

7. Review reports to ensure acceptance of the data. 
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8. If data not accepted, identify and resolve discrepancies through chart review. 

9. Make copies of medical record (either selected portions or, en toto) for possible future audit. 

 

2.2.1 Registry DQ Problems 

Authors cite problems with a variety of clinical databases, including clinical registries. Clinical 

registries may rely on data sourced from in a variety of electronic and analog formats and data 

structures  (e.g., electronic and paper-based clinical records, including physician progress notes, 

nursing notes, operating room records, medical administration records, EKG strips, 

administrative databases, etc.), some of the same problems that confound quality in one database 

may have ramifications in another. Therefore, it was useful to review general quality concerns 

for a variety of clinical databases, and in the clinical records from which all clinical databases 

derive data. 

DQ in clinical registries relies on a variety of factors, including the capability of 

individual abstractors, the allotted time they have to abstract, the training available to them, etc. 

DQ in medical record abstraction has been addressed by a variety of authors (Eder, Fullerton, 

Benroth, & Lindsay, 2005; Liddy, 2011; Zozus, et al., 2015). Inter- and intra-rater reliability is 

affected by formal and informal educational background, education and knowledge of the 

definitions, the specificity of those definitions, the institutional and individual workflow and 

processes. 

Allison et al. (2000), publishing under the auspices of the Joint Commission on 

Accreditation of Healthcare Organizations (JCAHO), report the challenges, best practices, and 

lessons learned involving a software-based chart review (i.e., medical chart abstraction) initiative 

in which inter-rater reliability among three abstractors for 140 psychological data elements in 

465 unique medical charts increased from 80% to 96%. The authors acknowledge “…the 

underlying complexity inherent in chart review” (p. 117). They identified a variety of potential 

DQ problems, their sources and solutions. Some of these are listed below. 

 A limitation of medical chart abstraction is that it is usually two steps removed from the 

patient: clinicians examine the patient, audio record the information in the chart for 

transcription, or write/type it themselves into the chart. Finally, the chart is abstracted. There 

is the potential for DQ degradation (error) to be introduced at every step in the process. 
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 The selection and imprecise definition of data elements can require abstractors to make 

subjective judgments and, thereby, introduce significant bias (and, result in poor inter-rater 

reliability).  

 Key aspects of data element design are: classification, format, definition, and presentation. 

Formatting issues include use of free-text versus numeric variables, categorical variables, and 

medication variables (which can be especially challenging for abstraction projects) (p. 116). 

 The charts of patients who have multiple healthcare providers, as in the case of many 

Medicare patients, are less likely to contain complete information. 

 The design of a data collection tool (particularly, selection and definition of data elements) 

that will capture meaningful (e.g., useful) information requires clinical expertise. 

 Data collection may occur on-site or centrally. In the case of on-site data collection, the 

broader the geographic area covered by the data collection sites, in general, the more 

expensive on-site abstractions become. 

 In the absence of a common, shared, fully electronic clinical information system among all 

data collection sites, centralized data collection will usually require scanning or 

photocopying, then forwarding of hard-copy records. Relevant clinical details may be 

missing, either because they were not photocopied or because of poor copy quality. When 

requesting photocopies of clinical records, it is important to specify which chart elements 

should be copied. 

 With regard to interface requirements specification, a window-based format may usefully 

reduce (or, avoid) the need for a series of pull-down menus to facilitate quick access to data 

element definitions during the process of abstraction. 

 Abstractors (software users) are able to supply useful insights and suggestions to improve 

access to information that designers of data collection software can use in [off-the-shelf] 

software redesign. 

 A paper-based data collection tool for abstraction is easier to copy and translates into a lower 

initial setup cost. However, there may be a higher cost per data element relative to computer-

based abstractions. 

Weingart et al. (2000) elucidate the difficulty of chart review and provides an overview 

of the design of data collection forms. 
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Cassidy, Marsh, Holleran, and Ruhl (2002) discuss inter- and intra-rater reliability in 

chart abstraction.  

Due to the introduction of reporting of public reporting of medical and surgical outcomes 

and the potential implementation of initiatives involving pay-for-performance, there are a 

plethora of studies that address the issue of DQ in administrative and clinical databases (e.g., the 

CathPCI Registry). Many of these look specifically at morbidity and mty rates of the level of the 

hospital and surgeon. In their discussion of the relative advantages and limitations of 

administrative and clinical data, Welke, Karamlou, & Diggs (2008) echo concerns shared by 

many other authors regarding the validity of data in voluntary clinical databases, while pointing 

out the widely agreed bias and inaccuracies that administrative data (i.e., claims data) suffers. 

Clinical databases may contain information more relevant to risk-adjustment, but the 

currently available clinical databases are voluntary and suffer from validity concerns. 

Administrative data, however, suffer from inaccuracies of coding and a lack of 

potentially informative covariates. Particularly problematic to congenital heart surgery 

is the non-uniform application of coding algorithms to define complex reconstructive 

procedures for which there is no unique code assignment. (Welke, Karamlou, & Diggs, 

2008, p. 137) 

 Administrative databases are created primarily to monitor resource utilization or to 

investigate the capacity to supply a service (ref.). Administrative data is generated as part of 

standard hospital discharge coding procedures. In these procedures, certified coding clerks 

abstract information from hospital medical records and record diagnoses and coding procedures 

in standard ICD format primarily for payment purposes (Freitas, Costas, Marques, & Pereira, 

2010, p. 823).  

Not surprisingly, van der Meulen, Jacob, and Copley (2003) recommend designing for 

DQ assurance during the design phase of the database by deciding in advance the uses of the 

database. The authors relate the user-friendliness of the database to assuring DQ. They specify 

both computer validation involving “range and consistency checks” and “validation”—

comparing the data to the medical records from which the data is derived—as techniques for 

assessing DQ.   

Anderson et al. (2002) author the earliest report on the first CathPCI® Registry data 

collected and analyzed by the ACC–NCDR™. In their description of the percutaneous coronary 
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interventions (PCIs) performed from January 1, 1998, through September 30, 2000, they provide 

a rare glimpse into the DQ of the nascent registry. In 1998, data sets were also submitted 

quarterly by subscribing institutions. If a quarterly dataset was rejected based on assessment by 

the current automated algorithms, the institution could resubmit the data by a specified data and 

have it requalify for inclusion in the larger, quarterly data set. The numbers presented here 

represent the data that qualified for inclusion by the specified, quarterly deadline. Of 139 

hospitals that submitted data on 146,907 PCI procedures, 32% (46,615 procedures) were 

“…excluded because data did not pass quality-control screening” using automated algorithms (p. 

1096). The remaining 100,292 procedures (68%) were included in the analysis set. The authors 

provide detailed information about the accuracy and completeness DQ thresholds for some of the 

143 individual data elements describing patient demographics, clinical history, procedural 

information, and adverse events that occurred up to hospital discharge. Participating institutions 

are keenly aware of the CathPCI® Registry-specified thresholds (Figure 2.1, below). 

 

2.2.2 Previous DQ Studies in Clinical Registries 

Data Herbert, Prince, Williams, Magee, & Mack (2004) state in their opening sentences that, 

“Data from outcomes registry databases are being increasingly used for peer review and 

public reporting. However, administrative and clinical databases are mostly unaudited; 

thus, their accuracy has not been verified.” (Herbert et al., 2004, p. 1960) 

The authors must be lauded for the transparency evident in their detailed report on the 

results of a semi-annual audit of a random sample of 10% (247 records) of the abstracted patient 

records of patients who underwent cardiac surgery in 2001 from the previous six months, which 

had already been exported to the STS National Cardiac Database. Significant discrepancies were 

found between the clinical record and the data entered into the STS database in (1) ventilator 

time (36.4%), (2) discharge medications (14.1%). Complete correlation of the clinical record and 

the database occurred for only 2.0% (5) of the patients. 82.2% (190 records) had one to ten 

discrepancies, and 16.8% (39) of the records had more than 10 fields of disagreement. There was 

100% correlation between the database variable and the audited clinical record for the operative 

mortality data element. This semi-annual audit was conducted by an “administrative person not 

involved with data collection or entry” (p. 1961). An “outcomes database supervisory person 

with a background in clinical medicine” (p. 1961) correlated the computerized data with the 
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patient’s clinical record for accuracy using the STS National Cardiac Database definitions for 

each of the 315 data elements. All nominal and categorical variables were scored as a 

discrepancy if there was any disagreement. In the case of continuous variables, a definition of 

discrepancy incorporating an acceptable range was determined in consultation with clinicians 

before the audit process began.  

Discrepancies were noted in 5% (16) or fewer of the audited fields for 98.8% of the 

records. Of the 32 variables in the mortality risk algorithms, discrepancies were present 

in fewer than 10% of the audits on 30 of the 32 variables. More than 95% of the audited 

charts had zero or one discrepancy in the seven most important variables in the mortality 

risk models. Operative mortality was determined to be completely accurate with no 

discrepancies between the database and the audited clinical record. Among major 

complications, the error rate was less than 1% for all complications except prolonged 

ventilation (4.0%). A higher rate of discrepancies did exist in some of the other variables, 

including discharge medications (14.1%) and ventilator time (36.4%). (p. 1960) 

The authors also evaluated the error rates in the seven variables with the highest 

weightings and largest odds ratio in the CABG operative risk algorithm: age, previous surgery 

cardiogenic shock, immunosuppressive therapy, diabetes, renal failure, and operative status. See 

the authors’ Figures 2.2, 2.3, and 2.4, below (Herbert, et al., 2004, p. 1962). 

One hundred seventy-two (69.6%) of the charts had no discrepancies in these variables, 

64 (25.9%) had one discrepancy, and 11 (4.5%) had two or three discrepancies each. Of 

the total of 434 discrepancies found among all the risk variables of the algorithm, only 97 

(22.4%) occurred in the variables with the highest weighting or largest odds ratio. (p. 

1961) 

While Herbert et al. (2004) concluded that these results demonstrate “…that the major 

fields within this specific database including operative mortality, major complications, and the 

significant factors in the risk algorithm were highly accurate,” depending upon the use of the 

data, it is conceivable that errors in 5% of 98.8% of the abstracted records constitutes a 

significant concern. Unfortunately, the literature offers little in the way of recommendations for 

methods to determine appropriate thresholds for error rates in clinical cardiac registries with 

respect for the use of the data (e.g., performance outcome assessment, device safety, etc.).  
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Another infrequent instance of reporting error rates in a clinical registry is that of the 

University of Texas Houston Stroke Registry (UTHSR) by Rahbar et al. (2013). Rahbar et al. 

report a very low error rate of 2.2% and an abstractor IRR (interrater reliability) with κ ≥ 0.75.  

The error rate dropped significantly, from 4.8% in 2008 to 2.2% in 2011 (P < 0.001). 

The two abstractors had an excellent IRR (Kappa or ICC ≥ 0.75) on almost all key 

variables checked. Agreement between data in UTHSR and the ‘gold standard’ was 

excellent for almost all categorical and continuous variables….Reeves et al. (2008) 

reported data regarding reliability of abstracted data collected during 2001–2004 from 

Michigan PCNASR. (p. 1) 

The process of transcribing data from the medical record to a paper form and then, into 

an electronic database is widely recognized as a issue a material source of error. “Duplicate data 

entry” is an alternative to “single data entry” and a gold-standard for protecting DQ used in 

clinical trials.  “Duplicate data entry” represents a substantial reduction in data entry errors 

depending on the nature of the data being keyed (Neaton, Duchene, Svendsen, & Wentworth, 

1990). Duplicate data entry involves two different individuals entering the same data into two 

different datasets. The datasets are then compared electronically and any discrepancies are 

flagged as errors. These errors are then resolved manually. Due to cost, this DQ strategy is rarely 

used in clinical registry.  

In an effort to determine the most reliable method of data entry, Wahi, Parks, Skeate, & 

Goldin (2008) evaluated “single data entry” into a Microsoft Excel spreadsheet against data entry 

using the “existing forms” feature of the Teleforms software system, in which optical character 

recognition is used to capture data off of paper forms designed in non-Teleforms software 

programs. They compared the transcription of data from multiple paper forms from over 100 

research participants representing almost 20,000 data entry fields. Error rates for single data 

entry were significantly lower than those for existing forms, so Wahi, et al. (2008) chose single 

data entry for their data entry method. They concluded that data transcription strategies from 

paper to electronic format should be chosen based on evidence from formal evaluations, and 

their design should be contemplated during the paper forms development stage. (Wahi, Parks, 

Skeate, & Goldin, 2008) Determination of the most reliable data entry method is, of course, also 

relevant to the economics of DQ in clinical registries. 
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Herbert et al. (2004) describe prospective data collection for entry into the STS database 

by the unaffiliated third party (CRSTI). This strategy (described below) is discussed by others in 

the clinical registry literature. NCDR™ considers it a best practice for data collection in the 

NCDR™ CathPCI® Registry. The authors collect prospectively (or, more accurately, 

concurrently), that is, at the time of operation. Data is collected by a clinician intimately familiar 

with the clinical data versus an abstractor, interpreting documentation of the procedure after it 

has happened and in relative isolation from those clinicians who participated in the procedure. In 

“prospective data collection,” data collection and entry is often overseen and reviewed by the 

operating physician. Herbert et al. also describe their data collection process improvement 

strategy. Their process involves concomitant data entry on a paper form for the registry by the 

same clinicians who are entering information into the medical record—preoperatively, 

operatively, and post-operatively. The operating physician had responsibility for overseeing data 

collection and entry. This same physician reviewed the the data record for accuracy and 

completeness. Any missing data elements were collected retrospectively. (Herbert et al., 2004, p. 

1961) However, despite excellence in data collection practices, Herbert et al. report substantial 

error rates. In fact, complete correlation of the clinical record and the database occurred for a 

mere 2.0% of the 247 audited patient records (p. 1961). 16.8% (39 of the 247) had more than ten 

fields of disagreement. Unlike the findings from other researchers, these authors identified no 

discrepancy in the data element for operative mortality; there was complete correlation between 

the database variable and the audited clinical records. 

Discrepancies were found in the entries for the preoperative risk variables used in the 

operative mortality risk algorithm. Table 1 lists the 34 different variables used in the 

calculation of risk of operative mortality for the coronary artery bypass grafting, valve, 

and coronary artery bypass grafting + valve models, and the overall discrepancy rates 

measured for each variable. Procedure status and New York Heart Association class had 

the largest discrepancy rates (13.4% and 28.3%, respectively). [Quoted material, p. 

1961] 

The aim of Warsi, White, & McCullough’s (2002) study was to evaluate the influences 

affecting completeness of data recording in computerized clinical databases of cancer treatment. 

The authors found that the variables with independent influence on omission rate were all related 

to the nature of the data, as opposed to the data record type. However, as the authors point out, 
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“…where associations between predictive variables in a multivariate analysis are strong, it is not 

always safe to assume that the variable with the largest apparent effect is the causally important 

one. It is therefore possible that data record type (figure, text, numerical, date, choice, yes/no, 

time) may have some influence on omission rate.” (p. 854) 

Data fields designated by the researchers as requiring “skilled” personnel to enter it had 

an omission rate of 32% compared to a 14% omission rate for data fields in which no medical 

training was required. Other authors (Dornan, et al. 1995) have highlighted the training of non-

medical staff delegated to enter data as a major cause of data inaccuracy. Barrie & Marsh (1992) 

demonstrated differences in accuracy rate between different groups of medical personnel 

involved in data capture. (Warsi, White, McCullough, 2002, p. 855) 

Gallivan (2005), a self-described “operational researcher,” presents a statistical argument 

to accommodate the assumption that surgeons who have a higher-risk of mortality case mix tend 

to have higher rates of mortality. The point is that case mix matters when assessing surgical 

outcomes (i.e., quality of care), and even more important to registry DQ is the author’s claim 

that, (2) the medical statisticians in the study cannot rely on the accuracy or reliability of the data 

in the two databases. However, Gallivan provides no information about why the accuracy and 

reliability of the data were suspect. 

A major methodological problem was encountered in that it was Gallivan, und that there 

were major differences between the HES and CSR databases both in terms of the 

reported frequency of different types of operation performed and their outcomes… 

Given this degree of divergence between the two data sources, no amount of 

sophisticated statistical analysis could provide convincingly accurate estimates for the 

mortality rates for the different categories of operation, yet such mortality estimates were 

central in order to take account of case-mix at Bristol. (p. 238) 

Willis, Jolley, and McNeil (2011) assessed DQ in the Australian and New Zealand 

Haemostasis Registry. They found that some variables, like age and gender, had high inter-rater 

reliability (i.e., were easily and accurately abstracted). However, some other clinically significant 

variables that have an impact on outcome measures had low inter-rater reliability. The accuracy 

of one of these low inter-rater reliability variables--blood transfused—suffered noticeably in the 

process of abstraction. The authors identified the probable source of error as variable location of 
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transfusion history within the medical record, possibly among laboratory reports, transfusion 

forms, or nursing anesthesia and operating room notes. The solution was institution of automated 

data extraction from blood bank laboratory information systems. 

Porgo, Moore, & Tardif (2016) conducted a systematic review of 10 studies that 

evaluated trauma registry DQ in terms of completeness, accuracy, precision, correctness 

consistency, or timeliness and DQ reports from five provincial and international 

trauma registries. They found that DQ evaluation was most often based on completeness with 

values ranging between 46.8% (mechanism of injury) and 100% (age and gender). Accuracy was 

between 81.0% (operating room time) and 99.8% (gender). Evidence of data precision and 

timeliness were unavailable. Correctness varied from 47.6% (injury severity score) to 83.2% 

(Glasgow coma score). Consistency between variables ranged from 87.5% (ICD9-CM/AIS) to 

99.6% (procedure time). Porgo et al. articulate a need to develop a standardized and reproducible 

method to evaluate DQ in trauma registries. They further recommend the exploration of both the 

determinants of DQ and the impact of DQ on trauma registry analyses, such as benchmarking 

with quality indicators. 

 

2.2.3 DQ in the CathPCI
®
 Registry 

NCDR and STS have well-established DQ assessment and reporting programs to ensure the 

credibility of these largely voluntary13 databases. NCDR and STS have published several articles 

describing their DQ review programs (NCDR: Messenger, Ho, Young, Slattery, Draoui, Curtis, 

Dehmer, Grover, Mirro, Reynolds, Rokos, Spertus, Wang, Winston, Rumsfeld, Masoudi, 2012; 

STS: Grover, Shroyer, Edwards, Pae, Ferguson, Gay, et al., 1996, Shroyer, 1998, Ferguson, 

Dziuban, Edwards, Eiken, Shroyer, Pairolero, 2000).  

NCDR recently published a current review of their own DQ program, “The National 

Cardiovascular Data Registry (NCDR) DQ Brief: The NCDR DQ Program in 2012” in the 

Journal of the American College of Cardiology. The authors report the findings of a 2010 audit 

of three NCDR registries which assessed the accuracy in 50 fields from each of the registries. 

                                                           
13 The State of Florida (§ 408.0361 ¶m, Rule 59A-3.2085 (13, 16, 17, 18 FAC) like many other 

states, now requires all facilities that perform cardiac catheterizations to participate in NCDR’s 

CathPCI registry. Texas is an example of a state that does not mandate participation. 

http://www.sciencedirect.com/science/article/pii/S073510971202815X
http://www.sciencedirect.com/science/article/pii/S073510971202815X
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The audit was conducted at 25 randomly selected sites that subscribed to the registry.  Between 

12 and 25 records were reviewed from each site. The reported average raw data accuracy was 

93.1% in the CathPCI Registry, 91.2% in the ICD Registry, and 89.7% in the ACTION Registry-

GWTG. The authors also announced that the American College of Cardiology Foundation is in 

the process of developing a “quality assurance rapid learning program” that will utilize a “rapid 

learning system,” which the authors define as “an arrangement by several organizations to trade 

data and information to quickly and dynamically produce information.”  Some of the goals of the 

rapid learning program are to: (1) standardize elements across registries; (2) develop automated 

algorithms to identify anomalies within the submitted data; (3) enhance the DQ Report (DQR) 

with these algorithms to provide both registry site data managers and NCDR managers with 

additional guidance on the quality of the data; (4) increase audit volume and efficiency by 

allowing remote audits; and (5) increase communication among stakeholders. (Messenger, Ho, 

Young, et al., 2012, p. 1486)  

Anderson et al. (2013) reported on the National Cardiovascular Research Infrastructure 

(NCRI) project. They stated that a central goal for the project is to establish a universal, 

controlled vocabulary of cardiovascular data elements, including establishing the formal 

technical features required to make a controlled vocabulary capable of operating on multiple 

computer networks in the healthcare environment. Interoperability was defined to mean both 

syntactic interoperability (format, packaging, transmission) as well as semantic interoperability 

(unambiguous shared meanings). The NCRI project plan includes “wide” dissemination of the 

selected data elements and their definitions, and then soliciting feedback from all relevant 

parties, including investigators, sponsors, regulatory bodies, clinicians, policymakers, payors, 

and the general public. 

The authors describe a rigorous procedure for developing a standardized vocabulary. 

Statistical analysis and data interpretation for each of the four NCDR-ACC registries is 

assigned to a specific Data Analytic Center (DAC). Duke Clinical Research Institute (DCRI: 

https://www.dcri.org/) analyzes the data for the ACC-NCDR CathPCI Registry. 

Chakrabarti, Grau-Sepulveda, O’Brien, et al. (2014) provide some insight into the 

accuracy of data produced by institutions with low and high volumes of arteriograms 

participating in the CathPCI® Registry by comparing angiographic interpretation of coronary 

arteriograms by sites in community practice versus those made by a centralized angiographic 
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core laboratory. The authors found that there was only “modest” level of concordance between 

interpretation of clinical sites of the angiographic disease severity and that of an independent 

angiographic core laboratory. Kappa results ranged from 0.39 (95% confidence intervals, 0.32–

0.45) to kappa=0.59. 

 

Table 2.1: ACC-NCDR Registries’ Assigned Data Analytic Centers 

ACC-NCDR Registry Assigned Data Analytic Center 

ACTION Registry- GWTG Duke Clinical Research Institute (DCRI) 

CathPCI Duke Clinical Research Institute (DCRI) 

ICD Yale Center for Outcomes Research and 

Evaluation (CORE) 

CARE Mid American Heart Institute (MAHI) 

 

 

2.3 DQ Concepts, Definitions, Models/Theories, and Principles r/t Data Curation 

Work in Clinical Registries 

Definition of Terms: information; data; quality; DQ; information quality frameworks; 

information quality problem; information value and information value models; information cost; 

information cost models; quality principles and frameworks from manufacturing; measurement 

theories; AT and information genres; registry; clinical registry; perception; NCDR; CathPCI; 

catheterization; percutaneous coronary intervention. 

 

2.3.1 Definitions of Data, Information, Knowledge 

This section of the literature review has two overarching goals: (1) to present fundamental 

concepts that are relevant to a subsequent discussion of the theories and philosophies 

underpinning and guiding this research and (2) to operationalize constructs in ways that will 

facilitate analysis. Therefore, my strategy in examining various definitions of information will be 

faceted. First, I will discuss concepts of information that are relevant to the 

theoretical/philosophical frameworks on which this research is grounded—the social 

construction of knowledge and AT. Next, I will examine definitions of information relevant to 

information systems. To that end, rather than seeking definitions in the literature that endeavor to 

condense references to the multitude of phenomena that historically have been associated with 
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the term “information” (e.g., sensory stimuli, states of mind, mental representations, decision 

making, the process of communication, judgments about the relevance of information to 

information needs, recorded knowledge and objects that carry information), I will pragmatically 

compare characterization that will yield a usable, operational definition of information that 

makes an explicit distinction between the confused terms data and information. Most researchers 

do not make a distinction between aspects of data quality (DQ) and information quality (IQ). 

Consistent with previous studies, nor will this author. For the purposes of this study, only the 

term data quality (DQ) will be used. 

2.3.1.1 Definitions of information relevant to theoretical/philosophical frameworks. 

information: Oxford English Dictionary; Machlup (1983); Bar-Hillel (1964); Belkin & 

Robertson (1976); information theory (Cover & Thomas, 1991; Shannon & Weaver, 1949); 

Brookes (1974); Higgins (1999); Taylor (1986); Tague-Sutcliffe (1995); Buckland (1991). 

“’Information’ [is] the output of an information system or the message in a communication 

system, [it] can be measured at different levels, including the technical level, the semantic level, 

and the effectiveness level.” (DeLone & McLean, 2002, p. 61). 

In their pioneering work, Shannon and Weaver (1949) defined the technical level as the 

accuracy and efficiency of the system which produces the information, the semantic level 

as the success of the information in conveying the intended meaning, and the 

effectiveness level as the effect of the information on the receiver (DeLone & McLean, 

2002, p. 61).  

The online Oxford English Dictionary defines information as “knowledge communicated 

concerning some particular fact, subject, or event; that of which one is apprised or told; 

intelligence, news. spec. contrasted with data” (2004). Case (2002) says that information is 

“…any aspect that you notice in the pattern of reality (Dervin, 1976a, Rogers, 1986, et al.)” 

(Case, 2002, p.5). Similarly, George A. Miller (1968) narrows the breadth of the concept 

somewhat: “…any stimuli we recognize in our environment.” Based on Karl Popper’s Theory of 

Objective Knowledge and Three Worlds model, Brenda Dervin (1999) proposed three types of 

information: 

(1) Objective, external information, 

(2) Subjective, internal information represents our picture, and 

(3) Sense-making information. 
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Dervin’s typology is á propos to this research, which is situated in the social constructivist 

paradigm. Dervin’s second class of information, subjective internal information, nicely describes 

the kind of information characteristic of communities of practice or small worlds14—constructed 

knowledge, vs. mere information.  

Brent Ruben’s (1992) three “orders” of information also provides a valuable 

classification. First-order information entails 

“…environmental [raw] data, stimuli, messages, or cues-artifacts and representations—

which exist in the external environment, [waiting to be attended to and utilized in some 

fashion]. This is the order of information that has potential, but not yet [having] 

actualized (or constructed) significance for a living system.” Second-order information 

involves “internalized appropriations and representations…[that have been] transformed 

and configured for use by a living system. [Second-order] information refers to both the 

short-term and often transitory, internalized, idiosyncratic appropriations, 

representation, or constructions of information, and to the long-term ‘artifactual’ 

consequences of this process, variously referred to as cognitive maps…rules, or mind.” 

Ruben’s third-order information is “socially constructed, negotiated, validated, sanctioned and/or 

privileged appropriations, representations, and artifacts” (Ruben, 1992, p. 22-24). 

                                                           
14 The idea of a small world was popularized by Althea Chatman (1991, 1999, 2001), Gary 

Burnett (2001), Kathy Burnett et al. (2001), and Kathy Burnett (2006). Like Dervin and 

Greenberg, my use of the term emphasizes the somewhat insulatory aspect of the clinical 

professional subcultures. Whereas Burnett et al. stipulate that most of the information deriving 

from the larger, outside world has little lasting value (Burnett, Besant, & Chatman, 2001, p. 537), 

the focus here is on that information distilled from the outside world for access by other 

members of the small world. The theory of normative behavior (and its four constituent concepts 

of a) social norms, 2) world view, 3) social types, and 4) information behavior) may provide a 

framework for deeper analysis of clinician information behavior. According to Burnett, 

normative behavior, driven by mores and norms, “…is that behavior which is viewed by 

inhabitants of a social world as most appropriate for that particular context” (Burnett, et al., 

2001, p. 538). 
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Information is often considered that which is required for the successful completion of 

work, but separate from the work itself. Reddy & Dourish (2002) take a subtly different 

approach, conceiving of “…information seeking as an aspect of the competent practice of 

hospital staff” (Reddy & Dourish, 2002, p. 344). 

 Everett Rogers (2003), author of Adoption Diffusion Theory (ADT), defines information 

in terms of uncertainty, which resonates with Belkin’s (1982) ASK (Anomalous States of 

Knowledge) model that explains how information needs develop: 

Information is a difference in matter-energy that affects uncertainty in a situation where 

choice exists among a set of alternatives (Rogers & Kincaid, 1981). A technological 

innovation embodies information and thus reduces uncertainty about cause-effect 

relationships in problem solving. (Rogers, 2003, p. 6) 

This perspective on information has considerable power to illuminate the role of outcome 

information gleaned through registries to reduce uncertainty and risk. Rogers’ (2003) definition 

also has relevance to the determination-contingency dichotomy, a tension between the imposition 

of order and uncertainty, identified by Lievrouw (2006). According to Lievrouw, SCOT is more 

aligned with contingency, while diffusion theory tends more toward determination with respect 

to the actors, “…the dynamics and distributive mechanisms, though it leans more toward 

contingency regarding choice and consequences” (Lievrouw, 2006, p. 258). This issue of 

determination-contingency merits further exploration for research such as this that is embedded 

in a healthcare environment, where uncertainty has a potent influence on safety outcomes. 

2.3.1.2 Distinctions between the terms “data,” “information,” and “knowledge” 

While Wersig & Neveling (1975) identified 17 unique definitions of information in a 

literature review spanning 30 years, Levitan (1980) asserted that 29 distinct concepts had been 

associated with the term. According to both Case (2007, p. 42) and Schrader (1983, p. 99), the 

crux of the problem in defining the word “information” is that the term has been used to signify a 

variety of different concepts. Despite some ambiguity and controversy over the definitions, there 

is, however, a consensus that data is not information, and that information is not knowledge. 

Usage of the terms data, information, and knowledge is inconsistent and often conflicting. There 

are numerous, competing definitions for these words--data, information, and knowledge--in a 

variety of disciplines that include epistemology, psychology, management sciences, engineering, 

computer science, and library and information science.  For example, data and information are 
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often interchangeable in computing. Redman (1992) points out that what is data to one person 

may be information to another. 

Floridi (2004) considers the problem of defining information as the “hardest and most 

central question in [the philosophy of information]” (Floridi, 2004, p. 560). He writes: 

Information is notoriously a polymorphic phenomenon and a polysemantic concept so, as 

an explicandum, it can be associated with several explanations, depending on the level of 

abstraction adopted and the cluster of requirements and desiderata orientating a 

theory… 

According to Floridi (2010), over the past 30 years, a “General Definition of Information (GDI)” 

(i.e., a “data-based” definition) has evolved and “become an operational standard” in fields such 

as Information Science and Information Systems Management where data and information are 

reified as manipulable entities (Floridi, 2010, p. 20). Floridi defines GDI by distinguishing 

usefully between data and information in the following logic statement. 

  σ is an instance of information, understood as semantic content, if and only if: 

(GDI.1) σ consists of one or more “data”; 

(GDI.2) the data in σ are “well-formed”; 

(GDI.3) the well-formed data in σ are “meaningful.” (Floridi, 2010, p. 21) 

According to GDI.1, information is made of data. Thus, GDI says that information must 

contain some data, and at least, a single datum. Floridi provides the rare, albeit theoretical, 

“diaphoric” (differential) definition of a “datum”: “A datum is a putative fact regarding some 

difference or lack of uniformity within some context” (Floridi, 2015 ). Floridi relates this “lack 

of uniformity” as a distinguishing feature of a datum to Donald MacKay’s (1969) insight that 

“information is a distinction that makes a difference.” Collier (2003), concerned with the 

embodiment of information in physical information systems (e.g., biological systems), 

categorizes this as the most inclusive of three views on the embodiment of information--the “It 

From Bit” view, based on the premise that the physical world is essentially informational 

(digital), is attributed to the physicist John Wheeler and championed by Stephen Wolfram. 

According to Collier, the “It From Bit” view probably originates in Leibniz’s phenomenological 

conception of an inquiring system, which requires sensation, the ability to discriminate finely. 

It is not unreasonable to imagine that information sits at the core of physics, just as it sits 

at the core of a computer (Wheeler, 1998). 
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It from bit. Otherwise put, every 'it'—every particle, every field of force, even the space-

time continuum itself—derives its function, its meaning, its very existence entirely—even 

if in some contexts indirectly—from the apparatus-elicited answers to yes-or-no 

questions, binary choices, bits. 'It from bit' symbolizes the idea that every item of the 

physical world has at bottom— a very deep bottom, in most instances —an immaterial 

source and explanation; that which we call reality arises in the last analysis from the 

posing of yes-no questions and the registering of equipment-evoked responses; in short, 

that all things physical are information-theoretic in origin and that this is a participatory 

universe. (Wheeler, 1990, p. 310) 

In (GDI.2), “well-formed” indicates that the data are organized according to the rules (or, syntax) 

that govern the system, code, or language of concern. “Meaningful” in GDI.3 indicates that the 

data must be consistent with the semantics of the system, code, or language of concern, whether 

the information is linguistic, graphic, etc. (Floridi, 2009, pp. 16-17) 

Gilligan (1997)  draws attention to the way in which the use of the word “information” 

may be seen as an example of Wittgenstein’s (1958) concept of a “language game,”15 (Gilligan, 

                                                           
15 Wittgenstein’s notion of a “language game” describes a situation in which the meaning of any 

term is given by the way in which it is used, rather than by any generally accepted definition. 

Multiple uses imply multiple meanings. Wittgenstein proposed this concept in “The 

Philosophical Investigations” as a methodological vehicle for gaining insight into our evolving 

use of any language. 

Our clear and simple language-games are not preparatory studies for a future 

regularization of language--as it were first approximations, ignoring friction and air-

resistance. The language-games are rather set up as 'objects of comparison' which are 

meant to throw light on the facts of our language by way not only of similarities, but also 

of dissimilarities. (Wittgenstein, 1958, p. 130).  

Savickey (1999) clarifies Wittgenstein’s intent in using the term “language-game”: 

As Wittgenstein writes, we must look at the language-game in which words are applied or 

used (PI 96). Language-games also remind us of the diversity of our use of words. This is 

necessary for ‘we remain unconscious of the prodigious diversity of all the everyday 
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1997, pp. 65-71)--Wittgenstein’s well-known social use theory of meaning, which is based on 

defining terms by studying how people actually use the words.  

Our clear and simple language-games are not preparatory studies for a future 

regularization of language--as it were first approximations, ignoring friction and air-

resistance. The language-games are rather set up as 'objects of comparison' which are 

meant to throw light on the facts of our language by way not only of similarities, but also 

of dissimilarities. (Wittgenstein, 1958, p. 130) 

Grounded in Wittgenstein’s statement, “…for a large class of cases…the meaning of a word is its 

use in language (Wittgenstein, 1958, pps. 20e-21e),” Gilligan identifies the following five uses 

of the terms “information” and “data.” Gilligan interprets Wittgenstein to mean that there are 

various different uses for words like data and information, and an assortment of implicit and 

explicit relationships between these words. Gilligan points out that these uses are not definitions, 

“…but linguistic ‘pieces’ used to play a particular language game. Their relationship to the real 

world is quite another thing…” (Gilligan, 1997, p. 66) 

1. Data and information are synonymous. 

Gilligan says that this use is valuable for “data-centered activities and methodologies which are 

data driven.” However, outside of this context, such an application is limited because quite often 

a distinction between data and information is made in “many common language games.”  

According to Gilligan, by ignoring the familiar meaning of information as “useful data,” “…we 

deny a common use, and so one of the significant meanings of the word” (Gilligan, 1997, p. 66). 

2. Information=Data + Meaning. 

The objectivist position is that data and information are independent of their producers, neutrally 

reflecting real-world structures (Lewis, 1993). An alternative view argues that information is 

essentially subjectivist, created by people and reflecting their particular expectations, values and 

beliefs.  

The subjectivist usage of the term information that is suggested in many information 

systems texts is that information is data that has been processed in some way to make it useful. 

                                                                                                                                                                                           

language-games because the clothing of our language makes everything alike’ (PI 224e). 

(Savickey, 1999, p. 158) 
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Checkland formulates this view as “information equals data plus meaning” (Checkland & 

Scholes, 1990, p. 303). Such a usage implies that information exists as a form of data, but only in 

the presence of the meaning that an actor attributes to the information. 

3. Information as data which brings about a change in the subject. 

The level of information is determined by the probability of change to the subject’s actions, for 

example Ackoff & Emery (1972). Here, again, information is a product of the contact between 

subject and data. Data will only become information by the fact of change in the subject. A 

railway timetable is only information to a traveler when it is read. Again, the abstraction of 

information from the physical data appears contrary to common use, and yet, in some sense, this 

level of description appears to convey what we mean when we say that information is useful. 

4. Autopoiesis as a biological metaphor for systems thinking.  

The application of Maturana & Varela’s (1980) concept of autopoiesis suggests that information 

serves as a trigger to action in the subject: “Data is of no information value until it triggers, 

through consensual meaning, a change in the subject which is characteristic of having received 

information” (Maturana & Varela, 1980). 

Likewise, Chen, Ebert, Hagen, et al. (2009) differentiate the terms data, information, and 

knowledge from the perspective of visualization processes in biological systems. While the terms 

represent different concepts, the authors assume that the concepts, as sets, are not mutually 

disjoint and none are a subset of the other. To that end, they distinguish the terms in the contexts 

of a “perceptual and cognitive space” and a “computational space.” 

5. Meaning as created from information. 

The act of the subject is first to recognize information, then process that information to produce 

meaning. The information existing in data or signs is not recognized by all subjects equally, but 

where the subject recognizes information the attribution of meaning is an act on the part of the 

subject. 

Gilligan (1997) makes a useful insight when he addresses the objectivist notion “…that 

information exists objectively in data but that it may not be touched by us for we perceive the 

world only through our senses and such information is not directly available to our senses.” 

The patterns of language, not being of the world, do not have to correspond to the world. 

If our vision of the world is distorted by the pattern and we recognize that distortion, it is 
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harmless. Where we take the distortion to be reality and reify the glance of light on the 

pane, it may cause confusion. 

Using words to declare the limitation of words is a measure of the problem. In the use of 

signs we have recourse to the signs themselves. Wittgenstein wrote: 

But if you say: How am I to know what he means when I see nothing but the signs he 

gives. Then I say: How is HE to know what he means when he has nothing but the signs 

either? (Wittgenstein, 1958, para. 504). (Gilligan, 1997, p. 71) 

Conversely, in the context of the effort to define a term rigorously, Capurro & Hjørland (2003) 

see limited utility in studying past (or, even presumably, current) use of a word because they 

believe the past cannot provide adequate insight into future linguistic tool use. 

Studies of how a term has been used cannot, however, help us to decide how we should 

define it. When we use language and terms, we perform a type of act, with the intention of 

accomplishing something. The different meanings of the terms we use are more or less 

efficient tools to help us accomplish what we want to accomplish. In this way, according 

to pragmatic philosophers such as Charles Sanders Peirce (1905), the meaning of a term 

is determined by not just the past, but also the future. (Capurro & Hjørland, 2003, p. 346)  

Grounded in systems theory, Gilligan concludes that “…change is the essential activity of 

information systems…” and it is information that brings about change (1997, p. 71). He sees 

“information as an activity rather than a resource” and eschews efforts to “…define and produce 

the substance of information” (1997, p. 71). 

Mingers (1997) makes a persuasive argument for the suitability of Dretske’s (1981) 

theory of knowledge based on information and knowledge for application to information 

systems. Mingers also utilizes Maturana’s theory of autopoiesis to develop the relationship 

between information and meaning, drawing on Habermas’ theory of communicative action as 

foundation to consider pragmatic aspects. Concerned with the development of a semantic and 

pragmatic theory of information, Mingers uses the term intersubjective in contrast to subjective. 

This reflects a Wittgensteinian view that “…language and meaning are not individually 

subjective, but based on common experience and agreements between groups of subjects” 

(Mingers, 1997, p 74). Following Dretske (1981), Mingers argues that meaning develops from 

information and that information, carried by signs, is an objective feature of the world in the 

same way as are physical objects and their properties. Meaning, however, is generated from 
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information by receivers and can be either intersubjective or subjective. Information does not 

depend on people’s knowledge, beliefs or understandings, whilst meaning does. 

Shannon & Weaver’s (1949) theory of information is perhaps the most well-known 

across the disciplines.  Their influential theory—based on earlier work by Hartley (1928)—has 

become known as information theory. As Mingers (1997) points out, Shannon & Weaver’s 

theory “…has nothing to say about the semantic and pragmatic aspects of information. It is 

purely concerned with measuring the amount of information that a particular code or channel 

could transmit” (Mingers, 1997, p. 74). In fact, Bar-Hillel (1955) more accurately called it a 

“theory of signal transmission,” since this is the actual subject matter of Shannon & Weaver’s 

theory. 

Expanding on Shannon & Weaver, Bar-Hillel & Carnap (1952; Bar-Hillel 1952b; 1955; 

1964) claim that they can define and measure semantic information. Very briefly, they consider 

propositions in some restrictive descriptive language. Any particular proposition will rule out or 

be contradictory to a number of others. The more propositions it rules out, the greater is 

information content. Mingers provides the practical example:  “… a tautology which is 

compatible with anything has zero information; a contradiction which is compatible with 

anything has zero information. Nothing has maximum information” (1997, p. 74). 

Floridi considers data a superset of information. He writes, “It is common to think of 

information as consisting of data.” And, because he considers the concept of data to be “…less 

obscure and slippery than that of information, [it is]…easier to handle….” Therefore, Floridi 

begins with a “data-based” definition of information (i.e., “Semantic Conceptions of 

Information”). Clearly, Floridi’s definition reflects one of the most common classification 

systems of data relative to information. This stratification of data and information is implicit in 

Ballou, Wang, Pazer, & Tayi’s (1998) definition of information manufacturing as “the process 

that transforms a set of data units into information products” is the notion that data is a unit of 

information (Ballou, Wang, Pazer, & Tayi, 1998, p. 463). 

In an often cited 1989 paper—“From Data to wisdom,” Russell Ackoff, a systems 

theorist and professor of organizational change, proposed a five-tier, data-information-

knowledge-wisdom (DIKW) hierarchy (Figure 2.5) reflecting “the content of the human mind.” 

His article provides definitions for data, information, knowledge, intelligence, and wisdom 

grounded in an information systems perspective. 
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Rowley points out that in each of these four formulations of the hierarchy:  

…the higher elements in the hierarchy can be explained in terms of the lower elements by 

identifying an appropriate transformation process; and the implicit challenge is to 

understand and explain how data is transformed into information, information is 

transformed into knowledge, and knowledge is transformed into wisdom. (Rowley, 2007, 

p. 168) 

The anthropologist Gregory Bateson16 (1972) provides what is now a well-known, 

psychological definition for “information”: “information is any difference that makes a 

difference to a conscious, human mind” (Bateson, 1972, p. 459). Restated, information 

constitutes a difference in the external world which causes an operational change—a difference--

in an observing system. 

Buckland (1991) is often cited for his differentiation of the word “information” into three 

different meanings: (1) “information-as-process”; (2) “information-as-knowledge”; and (3) 

“information-as-thing.” “Information-as-process” encompasses the communicative act of 

informing. “Information-as-knowledge” entails that which is perceived in “information-as-

process.” 

Another move is to sort the varied uses of the word information into categories, 

including:…Information-as-thing for bits, bytes, books, sounds, images, and anything 

physical perceived as signifying. The word “document,” which was not historically 

limited to textual media, can be used as a technical term for information-as-thing… 

(Buckland, 1997, p. 2). 

Buckland (1991) provides a definition of data in terms of “information-as-thing.” According to 

Buckland, data is one type of evidence, in the larger category of “information-as-thing.” 

                                                           
16 It is useful to note that Bateson’s earlier work on communication (Ruesch & Bateson, 1968) is 

founded in Shannon & Weaver’s mathematical theory of information. Thereby, Bateson’s earlier 

analysis of communication is based on information as a thing, a substance, or an energy which 

can flow between the outside and the cognitive world, a thing that can be "processed" or 

"distributed" in certain quantities, etc. In that empiricist perspective, information is something 

that a person has, or does not have. Later, Bateson chose the psychological definition for 

information: “any difference that makes a difference to a conscious, human mind.” 
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Starting with this last category, information-as-thing, we can ask what documents 

do or, more, correctly, what people do with information-as-thing, with documents, that is 

to say with data, records, texts, and media of every kind. (Buckland, 1989, p. 2) 

Further, “information-as-thing,” by whatever name, is of especial interest in 

relation to information systems because ultimately information systems, including 

“expert systems” and information retrieval systems, can deal with information only 

(emphasis added by author) in this sense. 

… “Information-as-thing is of special interest in the study of information systems. 

It is with information in this sense that information systems deal directly. Libraries deal 

with books; computer-based information systems handle data in the form of physical bits 

and bytes; museums deal directly with objects. The intention may be that users will 

become informed (information-as-process) and that there will be an imparting of 

knowledge (information-as-knowledge). But the means provided, what is handled and 

operated upon, what is stored and retrieved, is physical information (information-as-

thing). (Bateson, 1991, p. 352) 

Buckland (1991) specifies the word “evidence” as a synonym for “information-as-thing.” 

“Evidence” appears to be close enough to the meaning of information-as-thing to 

warrant considering its use as a synonym when, for example, describing museum objects 

as “authentic historic pieces of evidence from nature and society.” (Schreiner, 1985, p. 

27)  

In Buckland’s classification scheme, other types of information (i.e., “things from which one 

becomes informed”) include “text and documents,” “objects,” and “events.” 

We conclude that we are unable to say confidently of anything that it could not be 

information (emphasis added by author)…If anything is, or might be, informative, then 

everything (emphasis added by author) is, or might well be, information. In which case 

calling something “information” does little or nothing to define it. (Bateson, 1991, p. 

356) 

“Data,” as the plural form of the Latin word “datum”, means “things that have been 

given.” It is, therefore, an apt term for the sort of information-as-thing that has been 

processed in some way for use. Commonly “data” denotes whatever records are stored 



62 

in a computer. (See Machlup (1983, p. 646-649) for a discussion of the use and mis-use 

of the term “data.” (Bateson, 1991, p. 353) 

Belkin & Robertson define information in terms of structure (a category) or organization 

of experience or sensory data: “Information is that which is capable of transforming structure.” 

(Belkin & Robertson, 1976, p. 198) By this the authors mean to say that information has the 

potential to alter the knowledge state or consciousness of the recipient. 

This definition, however, is clearly far too broad (particularly in view of the categorical 

nature of structure) and encompasses many notions for which the term information is 

never used. So we leave information (in its general sense) undefined; but we discuss the 

various uses of the term with the idea of transforming of structure in mind. The various 

ways in which the term information has been used can best be described by the contexts 

in which they occur…We categorize these contexts in terms of a spectrum; the continuity 

of the spectrum represents increasingly sophisticated and complex concepts of 

information. (Belkin & Robertson, 1976, p. 198) 

The focus on context of use of the term “information” is helpful in gaining a foothold on 

this slippery concept. They denominate four broad contextual categories of use of the term 

“information”: “infra-cognitive,” “individual cognitive,” “social cognitive,” and “meta-

cognitive.” Each of these broad classes is further subdivided into two to three sublevels. The 

subclass of “individual cognitive” information the most relevant to databases seems to be that of 

“inter-human communication.” 

Case (2002) says that information is “…any aspect that you notice in the pattern of reality 

(Dervin, 1976a, Rogers, 1986, et al.)” (Case, 2002, p.5). Similarly, George A. Miller (1968) 

narrows the breadth of the concept somewhat: “…any stimuli we recognize in our environment.” 

Based on Karl Popper’s Theory of Objective Knowledge and Three Worlds model, Brenda 

Dervin (1999) proposed three types of information: 

1) Objective, external information, 

2) Subjective, internal information represents our picture, and 

3) Sense-making information. 

Dervin’s typology is á propos to this research, which is situated in the social constructivist 

paradigm. Dervin’s second class of information, subjective internal information, nicely describes 
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the kind of information characteristic of communities of practice or small worlds17—constructed 

knowledge, vs. mere information.  

Brent Ruben’s (1992) three “orders” of information also provides a valuable 

classification. First-order information entails 

“…environmental [raw] data, stimuli, messages, or cues-artifacts and representations—

which exist in the external environment, [waiting to be attended to and utilized in some 

fashion]. This is the order of information that has potential, but not yet [having] 

actualized (or constructed) significance for a living system.” Second-order information 

involves “internalized appropriations and representations…[that have been] transformed 

and configured for use by a living system. [Second-order] information refers to both the 

short-term and often transitory, internalized, idiosyncratic appropriations, 

representation, or constructions of information, and to the long-term ‘artifactual’ 

consequences of this process, variously referred to as cognitive maps…rules, or mind.” 

Ruben’s third-order information is “socially constructed, negotiated, validated, sanctioned and/or 

privileged appropriations, representations, and artifacts” (Ruben, 1992, p. 22-24). 

Information is often considered that which is required for the successful completion of 

work, but separate from the work itself. Reddy & Dourish (2002) take a subtly different 

                                                           
17 The idea of a small world was popularized by Althea Chatman (1991, 1999, 2001), Gary 

Burnett (2001), Kathy Burnett et al. (2001), and Kathy Burnett (2006). Like Dervin and 

Greenberg, my use of the term emphasizes the somewhat insulatory aspect of clinical 

professional subcultures. Whereas, Burnett et al. stipulate that most of the information deriving 

from the larger, outside world has little lasting value (Burnett, Besant, & Chatman, 2001, p. 537), 

the focus here is on that information distilled from the outside world for access by other 

members of the small world. The theory of normative behavior (and its four constituent concepts 

of 1) social norms, 2) world view, 3) social types, and 4) information behavior) may provide a 

framework for deeper analysis of clinician information behavior. According to Burnett, 

normative behavior, driven by mores and norms, “…is that behavior which is viewed by 

inhabitants of a social world as most appropriate for that particular context” (Burnett, et al., 

2001, p. 538). 
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approach, conceiving of “…information seeking as an aspect of the competent practice of 

hospital staff” (Reddy & Dourish, 2002, p. 344). 

 “To be relevant and have a purpose, information must be considered within the context 

where it is received and used” (Rowley, 2006, p. 171).  

Stvilia, et al., (2007) distinguish between data and information based on the environment 

of the data. They define data, information, and knowledge as “…a raw sequence of symbols, 

information as data plus the context of its interpretation and/or use, and, finally, knowledge as a 

stock of information internally consistent and relatively stable for a given community” (Stvilia, 

2007, p. 1721). 

In accord with Stvilia et al. (1997), Redman (1992) and others, for the purpose of this 

research, I will adopt the definition given by Boddy et al., who 

…point out that the notion of meaning is subjective, and that what one person sees as 

valuable information another may see as data with no particular significance. Five of the 

knowledge management textbooks also define information, and these definitions also 

define information in relation to data. (Rowley, 2007) 

A medical document and a database are examples of information because they contain symbols 

that can, or are intended to inform someone. 

The basic unit of a data model is a data entity. 

Levitin and Redman (1994) provide a widely accepted conceptualization of data, (or, 

“data item”) that is relevant to data modeling (Tsichritzis & Lochovsky, 1982) in electronic 

databases—a view triplet 

<entity, attribute, value>. 

Each type of object and relationship is modelled by an entity type. An entity type (e.g., 

EMPLOYEE) is defined by a list of its attributes. For each attribute, the model must 

specify a domain, defined as a set of values considered permissible for the attribute. In 

addition, a variety of constraints is usually included in the model. Constraints are needed 

to reflect business rules (such as a requirement that an employee’s salary cannot exceed 

that of his or her supervisor) and to maintain consistency of data values. (Levitin & 

Redman, 1994, p. 81) 

http://www.amazon.com/Dionysios-C.-Tsichritzis/e/B001KDZ4HK/ref=dp_byline_cont_book_1
http://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Fred+Lochovsky&search-alias=books&text=Fred+Lochovsky&sort=relevancerank
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Stvilia, Gasser, Twidale, and Smith (2007) point out a similarity of the “view triplet” definition 

of data to Taylor’s (1986) definition of information, which involves a schema that is 

characterized by a context. 

[Taylor] defines data as a sequence of symbols, information as data plus relations, and 

knowledge as information selected, analyzed, judged, and organized in a stock, which 

then can be used for informing and decision making…Taylor’s definition of information 

(Taylor, 1986)…moves away from the traditional definition of data as a “raw”sequence 

of symbols and contains a reference to a schema—the context in which it needs to be 

interpreted. However, the definition does include pragmatics—a reference to the 

receiver’s context. (Stvilia, et al., 2007, p. 1721) 

Stvilia et al. (2007) highlight the context-dependence of data, since, to be most useful, this 

definition will guide the definition of DQ and leverage a DQ framework. To those ends, Stvilia 

et al. provide the following definitions of data, information, and knowledge. 

For our purposes, and based on the definitions described above, we can define data as a 

raw sequence of symbols, information as data plus the context of its interpretation and/or 

use, and, finally, knowledge as a stock of information internally consistent and relatively 

stable for a given community. Note the context of interpretation in the information 

definition includes both the underlying entity represented by the data, and its 

environment, including social, cultural, and technological structures. Moreover, the 

contexts of data creation and interpretation can be the same or different if the data is 

created in one context and later interpreted in a different context. (Stvilia, et al., 2007, p. 

1721) 

 

2.3.2 Database 

The O.E.D. (2008) defines a database as “A structured set of data held in a computer.” 

The most elementary definition of a database is a structured repository of data organized in a 

way that enables a computer to easily collect, modify, and retrieve selected information. (Drolet 

& Johnson, 2008) Strictly speaking, a database entails just the stored data; imprecise use refers to 

a database and its management system (DBMS). Often the first step in designing a database is 

data modeling (Tsichritzis & Lochovsky, 1982), in which the designers create a conceptual 

model of how data items relate to one another. The basic unit of a data model is a data entity. 

http://www.amazon.com/Dionysios-C.-Tsichritzis/e/B001KDZ4HK/ref=dp_byline_cont_book_1
http://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Fred+Lochovsky&search-alias=books&text=Fred+Lochovsky&sort=relevancerank
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Levitin and Redman (1994) provide a widely accepted conceptualization of a “data item” as a 

“view triplet” that is useful to data modeling in electronic databases: <entity, attribute, value>. 

Entities are the concrete and abstract things that a database system models and about which data 

must be stored or manipulated in the course of business processes (e.g., diagnostic and 

interventional procedures within a Cath Lab). There are four kinds of entities: people, things, 

events, and locations. Patients and their CathPCI procedures are modeled in the CathPCI® 

Registry systems.  

Attributes are a sub-group of data or information that represents the entity. Attributes of the 

“patient” entity might include sex and age. Data are the actual values that are stored in the 

database. The structural elements that make up a database are the schema, schema objects, 

tables, fields, columns, records and rows, keys, relationships, and data types (Stephens & Plew, 

2001). A schema description of the database model (e.g., flat, hierarchical, network, or 

relational) that includes the types of entities in the database and the relationships among those 

entities. As such the schema represents a set of related objects in a database. Objects within a 

schema have relationships to one another. The most fundamental element in a database schema is 

a table. The table is the primary unit of physical storage for data in a database. There may be 

multiple tables that comprise any database, in which case, a defined relationship might be exist 

between the tables. There are four general categories of tables: data tables, join tables, subset 

tables, and validation tables. Validation tables are used to validate data entered into other 

database tables. Tables might also have constraints attached to them, which control the data that 

is allowed to be entered into the table. The smallest logical structure of storage in a database is a 

column. Columns in a CathPCI® Registry table might include (patient’s) birth date, prior MI, 

prior PCI, CAD presentation, thrombolytics, angina classification, anti-anginal medication, 

fluoroscopy dose, contrast volume, Left Main stenosis percent, segment number, culprit lesion, 

pre-procedure TIMI flow, etc. Each column in a table is assigned a data type, which determines 

the type of values that can populate a column. Data types in the CathPCI Registry include 

integers, booleans, characters, floating-point numbers, and alpha-numeric strings. Integers in 

database design and computer programming are comparable to count data in statistics. As in 

Boolean algebra and mathematical logic, booleans have just two values, such as male or female, 

and, yes or no. Booleans are often denoted as 1’s and 0’s, and are comparable to binary variables 

in statistics. Characters can be letters, numerical digits, punctuation marks (e.g., the grapheme 
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for hyphen, “-”, or a period, “.”), and white space. Floating-point data are the statistical 

equivalents of interval and ratio scale real numbers. Medical chart abstractors for the CathPCI® 

Registry enter data into an NCDR-authorized vendor’s electronic data collection form 

(interface). The form utilizes radio buttons, drop-down menus, and data fields that require 

alphanumeric, datetime, numeric, text, and boolean datatypes. (Reference the CathPCI® Registry 

Data Collection Form and the CathPCI® Registry Data Dictionary in Appendices E and F, 

respectively.) A single row of data is the collection of all the columns in a table associated with a 

single occurrence. A row in clinical registry table might represent a single Cath/PCI procedure 

for a specific patient. When the business model (the model that describes the daily tasks 

performed by a business), from which a database originates, is converted into a database model, 

entities are translated into tables and attributes become columns.  

 2.3.2.1 Types of databases. Some classification schemas for databases include 

classification based on: (a) content type (e.g., observational patient data); (b) intended use (e.g., 

assessment for insurance payment); (c) physical infrastructure (e.g., the data and/or DBMS of a 

"distributed database" may network multiple computers), (d) DBMS (e.g., MySQL); (e) database 

model (e.g., relational, non-relational, object), (f) storage architecture (e.g., records-based, 

values-based, documents-based), or (g) supported query language (e.g., a SQL database supports 

queries in the SQL language). 

 2.3.2.1.1 Data warehouse (or, enterprise data warehouse). In computing, a data 

warehouse, also known as an enterprise data warehouse, is a central repository for data uploaded 

from one or more operational systems, including databases.  

 2.3.2.1.2 Registry. Due to the relatively recent proliferation of registries used in 

healthcare, this archaic term has come into more common use. Ironically, probably due to the 

current variety of electronic data repositories described using the term “registry,” there is 

considerable ambiguity about what a registry is, even among users of registries. Drolet & 

Johnson (2009) write, “The term [medical] registry is widely used to refer to any database 

storing clinical information collected as a by-product of patient care. (Drolet & Johnson, 2009, p. 

1009)” Weddell (1973) quite accurately observes that the term is generally used in reference to 

health-oriented (i.e., medical, clinical) databases. 

According to the online Oxford English Dictionary (O.E.D., 2015), the poet John Skelton 

wrote ca. 1529, “As playnly it dothe appere..In the regestry Of my lorde of Cantorbury.” 



68 

However, Weddell (1973) traces the history of registries to the Domesday Book, a survey of 

property holdings in England and parts of Wales, which was made by order of William the 

Conqueror in 1086. The Domesday Book is considered the earliest public archive. Despite 

substantial evolution of the current tools from the manual tabulation systems used centuries ago, 

the essence and appellation of this category of tool remains the same.  

The first definition in the online Oxford English Dictionary (OED, 2015) for “registry” is 

“A register, a book of record; (also) an entry in a register.” The second definition in the online 

OED is, “A repository where registers are kept; a register office. Also in “clerk of (the) registry. 

Cf. ‘Land Registry…’” The online OED defines the verb “to register” as meaning: “To record; to 

set down (facts, names, etc.) in writing, esp. accurately or officially.” Weddell’s (1973) 

definition distinguishes registries from other types of databases by specifying them as related to 

specific, identifiable persons: “A registry is a data base of identifiable persons containing a 

clearly defined set of health and demographic data collected for a specific public health purpose” 

(Weddell, 1973, p. 143). 

In November 2014, a search by this author of PubMed for the term “registry” yielded 

99,398 results and later in, March 2015, 102,567 results—an increase of 3% in approximately 5 

months. In March 2015, a Google search of the term “registry” produced 291,000,000 results. 

MeSH (Medical Subject Headings) defines a “registry” as “The systems and processes involved 

in the establishment, support, management, and operation of registers, e.g., disease registers.” 

MeSH is the Unites States National Library of Medicine's (NLM’s) controlled vocabulary 

thesaurus. MeSH is used for indexing articles for MEDLINE/PubMed, a version of the 

bibliographic database of the NLM. (MeSH is also used by ClinicalTrials.gov registry to classify 

which diseases are studied by trials registered in ClinicalTrials.gov.) It is interesting that in 2014, 

the term “register” still is used interchangeably with “registry” by MeSH. The NLM’s definition 

expands the notion of a registry to involve the interaction of human and computer systems to 

manage processes. According to Drolet (2008), the NLM’s definition does not sufficiently 

distinguish between simple, relational databases and the more sophisticated registries “…around 

which systems or processes can be constructed for benchmarking or outcomes research. It is 

these more sophisticated databases (and the systems that support them) that are often designated 

as ‘registries’” (p.1009). 

Bellows (1949) defines a registry as, 
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…a system of record, frequently used in the general field of public health, which serves 

as a device for the administration of programs concerned with the long-term care, 

follow-up or observation of individual cases. 

 

Table 2.2 Comparisons of Definitions for the Term “Registry” 

Author Registry Definition 

Bellows (1949) “…a system of record, frequently used in the general field of public 

health, which serves as a device for the administration of programs 

concerned with the long-term care, follow-up or observation of 

individual cases.” 

Byar (1980) “…a systematic collection of a clearly defined set of health and 

demographic data for patients with specific health characteristics, 

held in a central database for a predefined purpose.” 

Solomon et al. (1991) “…a data base of identifiable persons containing a clearly defined set 

of health and demographic data collected for a specific public health 

purpose.” 

Drolet and Johnson 

(2008) 

“…any database storing clinical information collected as a byproduct 

of patient care. Despite the use of this single characterizing term 

(registry), these databases exist in various forms and support functions 

ranging from biomedical informatics and clinical research, to public 

health, epidemiology and evidence-based clinical practice.” 

NLM’s MeSH (2015) “The systems and processes involved in the establishment, support, 

management, and operation of registers, e.g., disease registers.” 

Gliklich (2014a) Patient Registry 

“A patient registry is an organized system that uses observational 

study methods to collect uniform data (clinical and other) to evaluate 

specified outcomes for a population defined by a particular disease, 

condition, or exposure and that serves predetermined scientific, 

clinical, or policy purpose(s).” (p. 24) 
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Table 2.2 Continued  

American Heart 

Association 

Clinical Registry 

“…an observational database of a clinical condition, procedure, 

therapy, or population in which there are often no registry-mandated 

approaches to therapy and relatively few inclusion or exclusion 

criteria. The focus of clinical registries is to capture data that reflect 

‘real-world’ clinical practice in large patient populations…Such 

clinical registries do not solely contain claims or administrative data 

yet may be linked to such data sources.” 

 

A number of authors use the definition provided by Byar (1980): “a systematic collection 

of a set of health and demographic data for patients with specific health characteristics held in a 

defined database for a predefined purpose” (Arts, de Keizer, & Scheffer, 2002; Levine & Julian, 

2008; Mack, 2007)  

Arts, de Keizer and Scheffer (2002) offer a nearly identical definition: ‘‘a systematic 

collection of a clearly defined set of health and demographic data for patients with specific 

health characteristics, held in a central database for a predefined purpose.” 

Solomon et al. (1991) defined a registry as “…a database of identifiable persons 

containing a clearly defined set of health and demographic data collected for a specific public 

health purpose.” 

Based on their analysis of peer-reviewed publications related to registries, Drolet and 

Johnson (2008) disambiguate the term registry and classify “medical data registries” as a 

functional variety of database. According to Drolet & Johnson, 

The term registry is widely used to refer to any database storing clinical information 

collected as a byproduct of patient care. Despite the use of this single characterizing 

term (registry), these databases exist in various forms and support functions ranging 

from biomedical informatics and clinical research, to public health, epidemiology 

and evidence-based clinical practice. (Drolet & Johnson, 2008, p. 1009).  

Mack (2011) discriminates between clinical and administrative databases. According to 

him, “…administrative databases rely primarily on information collected for billing purposes” 

(Mack, 2011, p. 107). Whereas, in clinical databases, data is collected “…before, during and 
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after surgery and hospitalization by designated clinical individuals involved with the patient’s 

care…for clinical purposes” (Mack et al., 2010, pps. 1309, 1313). Generally speaking, the data 

collected in an administrative database is collected by someone who does not necessarily have a 

clinical background and whose job entails medical coding18 (e.g., using International 

Classification of Diseases, [ICD] and the Healthcare Common Procedure Coding System 

[HCPCS] codes in the United States) for collection of payment. As a result, data within 

administrative databases is considered by many in the literature to be inherently biased and 

inaccurate to a relatively greater extent than that of clinical registries, for which data is usually 

collected by registered nurses (RNs) with specialized clinical experience. While clinical 

registries usually do not contain claims (administrative) data, there are a growing number of 

initiatives to link them to such data sources, often for the longitudinal analysis administrative 

databases offer. Mack (2011) also discusses other, less intuitive, but substantial limitations 

relevant to medical outcomes assessment, that are characteristic of administrative databases, and 

which, in fact, are advertised strengths of the CathPCI Registry and other clinical registries—the 

most important being risk adjusted outcomes measurement (e.g., risk adjusted mortality rate). 

Although detailed data regarding outcomes of treatment are readily available from these 

sources [administrative databases compiled by government and other payer sources], 

major shortcomings include the inability both to measure intention to treat and to 

analyze outcomes based upon varying degrees of risk for patients undergoing the 

procedures (Mack, 2011, p. 107). 

                                                           
18 Clinical coding systems assign a distinct numeric value to medical diagnoses, procedures and 

surgery, signs and symptoms of disease and ill-defined conditions, poisoning and adverse effects 

of drugs, complications of surgery and medical care. ICD codes are utilized in all health care 

settings, including hospitals, physicians’ offices, nursing homes, home health agencies and other 

providers to enable and facilitate physician reimbursement, hospital payments, quality review, 

benchmarking measurement and the collection of general medical statistical data. (Source: AHA 

Central Office Website 

http://www.ahacentraloffice.org/ahacentraloffice/shtml/what_is_coding.shtml, accessed 

12/17/2012) 
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Clinical registries should also be distinguished from another type of large, relational 

database that is also for the collection of clinical data from primary electronic resources—

Clinical Data Repositories (CDRs). Unlike clinical registries, CDRs include both clinical and 

administrative data. These repositories amass more comprehensive, longitudinal data on large 

patient cohorts, enabling the institutions that invest in them to conduct complex queries for 

quality assurance and medical management, and to mine the long-term outcome, biological and 

genetic data contained within for novel associations (Mullins et al., 2006). As discussed above, 

the use by CDRs of administrative data might be considered a limitation when compared to 

clinical registries. Many authors cite a substantially higher reliability of clinical registry data 

compared to that of administrative data based on a variety of factors, the most significant of 

which is the purpose of data collection in administrative databases—payment by state and 

federal government, insurance companies, etc. 

2.3.2.1.2.1 Types of Registries. This section provides a brief description of various 

categories of patient registry. Taxonomies tend to be rather idiosyncratic, with emphasizing 

different characteristics. Two notable, interrelated factors that seem to influence variations in 

emphasis between authors are author location and type of national health system infrastructure 

(e.g., socialized or privatized health systems) (Gliklich, 2014a, p. 22). Scandinavia has a well 

developed national health system that supports a variety of disease registries. 

As described in Section 2.3.2.1.2, above, registries are often distinguished by several 

principles features: (a) source of the data (observational study methods vs. experimental, as in 

randomized clinical trials or, national vs. global); (b) disease or condition; (c) intended use of the 

data (scientific: evaluating patient outcomes for a particular device; clinical: collection of 

comparative effectiveness data; vs. policy making), and (d) time frame of data collection (i.e., 

duration of observation), and (e) registry design (e.g., product vs. disease, usually a function of 

the purpose of the registry; prospective vs. retrospective) (Gliklich, 2014a). 

Patient Registries: According to Gliklich (2014a), other terms used to describe types of patient 

registries include “clinical registries,” “clinical data registries,” “disease registries,” “public 

health registries,” and “outcomes registries.” The broadest term is “patient registry.” Although 

many use the terms “clinical registry” and “patient registry” synonymously, this lacks precision 

since a patient registry can simply refer to a patient roster. 
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Disease Registries:  Registries that are established to evaluate the natural history of a disease, 

including disease characteristics, management, and outcomes with and/or without treatment. The 

eScience literature describes growing interest and several initiatives (primarily in Scandinavia) 

addressing strategies to leverage national disease registries for eScience uses (e.g., linking 

disease registries to biobanks by Spjuth, Heikkinen, Litton Krestyaninova, & Palmgren, 2014). 

Clinical Registries: The broader category for “outcomes registries.” Prospective vs. retrospective 

data collection. (See discussion below.) 

Outcomes registries: Patient registries that are used for evaluating patient outcomes are termed 

“outcomes registries.” Gliklich distinguishes three types of outcome registries: (a) product 

registries, (b) health services registries, (c) disease or condition registries, and combinations of 

the former. In this classification system, the ACC-NCDR suite of cardiovascular registries, 

including the CathPCI Registry; the Society of Vascular Surgeons (STS) Adult Cardiac Surgery 

and Adult Cardiothoracic Surgery Databases; the American College of Surgeons  (ACS) 

National Surgical QI Program® (ACS NSQIP®); etc. are examples of health services registries 

used for the primary purpose of evaluating patient outcomes. Exposure to a health service (e.g., 

surgical intervention) makes the patients eligible for this type of registry. Registry cases in health 

services registries include individual clinical encounters, such as office visits or hospitalizations, 

procedures, or full episodes of care. Secondary uses (i.e., “reuse”) of registries in general, and 

patient outcomes registries, in specific, also were discussed in Chapters 1 and 2. Registry data is 

usually collected retrospectively. However, the current trend is to collect part of the data 

concurrently. Observational studies: The patient has been exposed to a product or service, or has 

a particular disease and/or condition. 

Clinical Trials Registries: Also termed in the literature “trials registries.” Data collected for these 

registries is usually through retrospective medical chart review. Drug and device manufacturers 

often sponsor registry-based studies to demonstrate the performance of a product in the real 

world, frequently to meet post-marketing commitments (e.g., through the Food & Drug 

Administration), to develop hypotheses, or to identify target patient populations for product 

development, clinical trials design, and patient recruitment (Gliklich, 2014, p. 15).  

ClinicalTrials.gov includes studies that meet the criteria of a patient registry used for the purpose 

of clinical trials. 

The American Heart Association (2011) defines a clinical registry in the following way. 
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…an observational database of a clinical condition, procedure, therapy, or population in 

which there are often no registry-mandated approaches to therapy and relatively few 

inclusion or exclusion criteria. The focus of clinical registries is to capture data that 

reflect ‘real-world’ clinical practice in large patient populations…Such clinical 

registries do not solely contain claims or administrative data yet may be linked to such 

data sources.  

Several aspects of that definition are important to emphasize for the purpose of this research. The 

first is that clinical registries utilize observational sources of data versus experimental sources, as 

in randomized clinical trials. Second, unlike randomized clinical trials research, clinical registries 

are associated with no registry requirements for specific brands of therapy and relatively fewer 

specifications for study population—in short, notably fewer inclusion and exclusion criteria. 

“Real world” is frequently used to describe the observational nature of clinical registry data, as in 

AHA’s description, above (Bufalino et al., 2011, p. 2167). Third, clinical registries typically 

collect data on substantially larger populations than randomized clinical trials (RCTs). Another 

essential difference that is not discussed in the AHA definition is the economics enabling 

participation in clinical registries versus that in clinical trial research. Many clinical registries are 

proprietary and funded by subscription fees. In addition to federal funding, randomized clinical 

trials are also frequently financed by pharmaceutical and device companies.  

Bufalino, Chair, Masoudi, Stranne et al. (2011), specify two classification systems for 

clinical registries—one by patient population and the other based on registry function. The 

authors’ categorization by patient population enables further subdivision into three varieties of 

registry: procedure/therapy/encounter-based, disease-based, and population-based. Functional 

classification sorts registries by registry use: to conduct clinical research, to perform quality 

measurement (e.g., for benchmarking), or to provide feedback for QI. Importantly, the authors 

note that each of these use categories are not mutually exclusive. (Bufalino et al., 2011, p. 2165)  

Global (or, International) Registries: This type of registry is often funded for disease, product, or 

condition, research. A global registry is any patient registry in which data is collected at multiple 

sites across national boundaries. Legal and regulatory issues are frequently addressed in the 

literature by stakeholders with international interests. Examples of global registries include the 

Global Registry of Acute Coronary Events (GRACE) collected observational, outcomes data 
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from 200 hospitals in 28 countries on patients hospitalized for acute coronary events. (Granger, 

Goldberg, Dabbous, Pieper, Eagle, et al., 2003) 

Clinical registries can be further classified by their design—prospective or retrospective 

in design (Bufalino et al., 2011). The CathPCI Registry is just one of a multitude of US clinical 

registries that use a prospective design. Other prospective clinical registries in the ACC-NCDR 

program suite include: the ICD Registry for implantable cardiac defibrillators, the Carotid Artery 

Revascularization and Endarterectomy (CARE) Registry, ACTION Registry–GWTG for acute 

myocardial infarction. The American Heart Association (AHA) offers a variety of Get With The 

Guidelines (GWTG) registries for: coronary artery disease (GWTG-CAD), congestive heart 

failure (GWTG-CHF), stroke (GWTG-Stroke), and outpatient care (GWTG-Outpatient), in 

addition to their National Registry of Cardiopulmonary Resuscitation. Other prospective US 

clinical registries include: the Society of Thoracic Surgeons (STS) National Database registry 

with two databases—the Adult Cardiac Surgery Database and the General Thoracic Surgery 

Database; the Interagency Registry for Mechanically Assisted Circulatory Support 

(INTERMACS); and the Centers for Disease Control and Prevention’s Paul Coverdell National 

Acute Stroke Registry. (Bufalino et al., 2011) 

The uses of clinical registries have been discussed at length in the introduction to this 

paper. In synopsis, data from clinical registries are used to evaluate the clinical and cost-

effectiveness of medical procedures. The most general uses of clinical registries are QI; clinical 

research, including identifying new trends in outcomes, recognizing the most effective 

treatments (Huang, Brent, & Shaw, 2006; van der Meulen, Jacob, & Copley, 2003), assessing the 

performance of medical equipment (Ho, Peterson, & Masoudi, 2008), designing clinical trials for 

potential therapies (Ho, Peterson, & Masoudi, 2008); and new initiatives. Institutional 

subscribers (i.e., users) of clinical registries (and the data contained in those registries) are able to 

compare their own statistics on quality performance measures (usually outcome measures) to 

those of other institutions based on institutional size, patient morbidity (i.e., risk), etc. Registries 

often give clinical researchers access to portions of large, queriable data sets. For instance, the 

Society of Thoracic Surgeons advertises the following possible uses of their databases. 

 Enhance quality of care and improve patient outcomes 

 Spot market trends and new product opportunities 

 Save time and money on clinical trials and post-market surveillance. 
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NCDR markets its products by pointing out that participation will do the following. 

 Establish evidence-based treatment strategies that will improve clinical guidelines 

 Establish a national standard for understanding treatments and outcomes of CHD 

patients who receive diagnostic catheterizations and/or PCI procedures 

 Participation will establish evidence-based treatment strategies that will improve clinical 

guidelines 

 Quarterly Outcomes Reports that support QI initiatives 

 Participation helps identify areas of excellence as well as opportunities for improvement, 

and also allows your facility to apply emerging best practices and position itself as a 

quality leader 

(Ref. ACC-NCDR Website: https://www.ncdr.com/webncdr/impact/) 

Cardiac registries are a specific type of clinical registry that specializes in healthcare 

related to cardiac surgery (e.g., CABG) or other medical treatments (e.g., stent placement). 

Examples of cardiac registries are the Society for Thoracic Surgeons National Cardiac Database 

(STS-NCD) and NCDR®’s Cath-PCI® Registry. Data is compiled in customized, STS- and 

CathPCI®-approved databases. STS data are harvested to the STS twice annually and used for 

research and quality control projects. Similarly, CathPCI® data are harvested quarterly and 

annual reports supply data for QI, benchmarking projects. The STS database was established in 

1989 as an initiative for QI and patient safety. There are three component databases that makeup 

the STS National Database. Each focuses on a different area of cardiothoracic surgery—Adult 

Cardiac, General Thoracic, and Congenital Heart Surgery. All together, the STS-NCD now 

contains more than 4.5 million surgical records, representing what STS estimates to be 94 

percent of all adult cardiac surgery centers across the U.S. 19 STS reports that since its inception, 

more than 100 publications have been derived from the outcomes data contained in the database. 

These clinical research studies have been published in a variety of professional journals and 

textbooks and have significantly advanced knowledge in cardiothoracic surgery. 

 

 

                                                           
19 Source: The Society of Thoracic Surgeons STS National Database Website: 

http://www.sts.org/national-database. Accessed 12/17/2012. 
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2.3.3 Quality 

According to the International Standards Organisation (ISO) definition, quality is “the totality of 

features and characteristics of an entity that bears on its ability to satisfy stated and implied 

needs” (ISO 8402-1986, Quality-Vocabulary). Juran’s (1974) pithy, general definition of quality, 

perhaps the single most widely accepted one, is in a similar vein: “fitness for use” (Juran, 1974, 

pp. 2-6). This definition succinctly encapsulates Juran’s observation that there are two 

qualitatively different meanings from the consumer’s perspective of the word “quality”—one 

that is a function of product features and the other that designates “freedom from deficiencies” 

(Price and Shanks, 2004). Correspondingly, Price & Shanks (2004) specify high quality data as 

that which is fit for use by information consumers. Information quality is defined as the degree to 

which the delivered data meets or exceeds information consumer expectations or needs as 

perceived by the consumers, themselves. Typical criteria include timeliness, relevancy, and 

accessibility information as judged by the information consumers using the data. (Price & 

Shanks, 2004, p. 659) 

 

2.3.4 Data Quality (DQ) 

In discussing the need to manage information quality, various authors have pointed out the 

absence of a clear understanding of and consensus on the terms “information quality” and “DQ” 

(Hoxmeier, 2005; Price & Shanks, 2004; Stvilia, 2006; Stvilia, Twidale, Smith, & Gasser, 2008; 

Wang, 1998). Fehrenbacher & Helfert (2012) observe in their review of the information quality 

research that most researchers do not distinguish between the two (Fehrenbacher & Helfert, 

2012, p. 112). Nor will this author. 

Stvilia, Gasser, Twidale, & Smith (2007) emphasize the context-dependence of data, 

since, to be most useful, this definition will guide the definition of DQ and leverage a DQ 

framework. They define data as a “raw sequence of symbols,” and information as data plus the 

context of its interpretation and/or use (Stvilia et al., 2007, p. 1721). Note that context of 

interpretation in the information definition includes both the underlying entity represented by the 

data, and its environment, including social, cultural, and technological structures. Moreover, the 

contexts of data creation and interpretation can be the same or different if the data is created in 

one context and later interpreted in a different context. 
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Application of Juran’s (1992) general definition of quality specifically to DQ yields, “the 

degree of usefulness or the ‘fitness for use’ in a particular typified task/context, or more than one 

task/context. (Stvilia et al., 2007, p. 1721). In kind are definitions like, “meeting or exceeding 

customer expectations,” “satisfying the needs and preferences of its users” (Evans & Lindsay, 

2005; McClave & Benson, 1992), and Redman’s (1992) more formal definition, “a product, 

service, or datum X is of higher quality than product, service, or datum Y if X meets customer 

needs better than Y.” All focus implicitly on needs associated with use, and thereby, the user’s 

data/information needs. As Stvilia et al. (2007) point out, “user information needs are largely 

shaped by the actions/tasks the user needs to perform and vice versa. Indeed, Taylor’s theory of 

Information Use Environments posits that people’s long-term information needs are directly 

linked to their professions, that is, to their professional activities (Taylor, 1991)” (Stvilia, Gasser, 

Twidale, et al., 2007, p. 1721). 

Quality is defined as the degree to which the delivered data meets or exceeds information 

consumer expectations or needs as perceived by the information consumers, themselves. 

Typical criteria include timeliness, relevancy, and accessibility as judged by the 

information consumers using the data. (Price & Shanks, 2004, p. 659) 

Ballou, Wang, Pazer, & Tayi (1998) define information manufacturing as the process that 

transforms a set of data units into information products. Wang (1998) compares product 

manufacturing to information manufacturing in which both are processing systems with “inputs,” 

“processes,” and “outputs.” In both types of manufacturing, processes act on materials to yield 

products. The inputs of product manufacturing are raw materials, while those of information 

manufacturing are “raw data.” Product manufacturing yields “physical products,” while 

“information manufacturing” produces “information products.” (See Figure 2.9, below.) 

Fields with substantial DQ literature include Accounting, Economics, Information 

Science (an intrinsically interdisciplinary field), Management Science, Management Information 

Systems, Computer Science, Statistics, and Information Science. While the research on DQ has 

been interdisciplinary to a large extent, it is no surprise that different fields have had different 

research foci, application contexts, and different strategies. Researchers in one field have 

frequently borrowed research methods from other domains. For instance, the early research on 

DQ in IS borrowed heavily from accounting. In those early days of DQ research, much of the IS 

research was focused on evaluating the success of information systems. According to Wang & 
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Strong, reliability tends to be a key criterion in the accounting and auditing literature studying 

DQ, while the measures of “information quality” and “user satisfaction” are characteristic of 

studies that evaluate the success of information systems in the information systems literature. 

Price and Shanks (2004) distinguish two perspectives from which quality criteria and the 

categories that are used to group these criteria are derived in the information systems (IS) 

literature—product- and service-based perspectives. 

According to Ge & Helfert’s (2007) review of IQ research, most IQ research is focused 

on three research categories: (1) DQ assessment; (2) management of DQ; and (3) the impact of 

DQ on organizational contexts. DQ assessment research often is involved in the identification of 

DQ criteria.  

Wang & Strong (1996) distinguish three approaches to studying information quality from 

the literature: (1) intuitive, (2) theoretical, and (3) empirical. Intuitive approaches draw from the 

researcher’s experience or intuitive understanding about which attributes are important. Usually, 

intuitive studies utilize a small set of DQ dimensions (e.g., “accuracy” as the only, or one of 

several, key dimensions). The authors discern a salient advantage for the researcher of being able 

to select attributes that are most relevant to the specific goals of the study in using an intuitive 

approach. Researchers who use the theoretical approach derive quality dimensions from a theory 

of information in which data relationships and dynamics are modeled. Researchers who use the 

empirical approach investigate information users to empirically select quality dimensions. 

(Stvilia, 2006; Wang & Strong, 1996) Theoretical approaches to study DQ focus on how data 

“become deficient during the data manufacturing process,” and are less common in the literature 

(Wang & Strong, 1996, p. 7). As example, Wand & Wang’s 1996 study uses an ontological 

approach to derive DQ attributes based on DQ deficiencies. In this case, DQ deficiencies are 

defined as inconsistencies between the information system representation of the real-world 

system and the view that can be obtained through direct observation of the real-world system. 

The advantage of the theoretical approach is “…the potential to provide a comprehensive set of 

DQ attributes that are intrinsic to a data product” (Wang & Strong, 1996, p. 7). According to 

Wang & Strong, the inherent failure of both the intuitive and theoretical approaches is a focus on 

product development characteristics, rather than product use characteristics, and in-so-doing, fail 

to capture the consumer’s perspective. Importantly, the authors also observe that theoretical 
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approaches for defining product attributes are less effective as a basis for improving quality and 

significantly worse than empirical approaches.  

Price and Shanks (2004) identify four different analytic approaches that have been used 

to study DQ: (1) empirical, (2) practitioner, (3) theoretical, and (4) literature-based. 

 

Table 2.3: Approaches to Studying DQ  

Approaches Wang & Strong (1996) Price & Shanks (2004) 

Empirical   

Intuitive   

Practitioner/Industrial 
Experience 

  

Theoretical   

Literature-based   

 

2.3.4.1 DQ assessment models. 

 Input Process Output 

Product 

Manufacturing 

Raw materials  Assembly Line Physical 

Products 

    

Information 

Manufacturing 

Raw Data Information System Information 

Products 

Figure 2.1: Comparison of Product Manufacturing to Information Manufacturing 
(Derived from Wang, 1998, p. 59) 

 

Wang & Strong (1996) developed a contextual IQ framework that conceptualized 

dimensions of quality into four IQ categories: intrinsic, representational, contextual, and 

accessibility IQ. 

Based on product manufacturing’s Total Quality Management (TQM) model, Wang 

(2004) applies Deming’s (1986) “Plan, Do, Check, Act” cycle for quality enhancement to a 

continuous information QI process called, “Total DQ Management (TDQM).” The overall steps 

of the TDQM cycle are Define, Measure, Analyze, and Improve. (Reference Wang’s schematic 

of the TDQM Cycle, below.) Wang defines an information manufacturing system (IMS) as a 

system that produces information products (IP). 
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The definition step of the TDQM cycle specifies four categories of information quality 

(IQ) dimensions: intrinsic IQ, accessibility IQ, contextual IQ, and representational IQ. 

(Reference Table 2, below.) 

 

Table 2.4 Information Quality Categories and Dimensions (From Wang, 1998, p. 60) 

IQ Category IQ Dimensions 

Intrinsic IQ Accuracy, Objectivity, Believability, Reputation 

Accessibility IQ Access, Security 

Contextual IQ Relevancy, Value-Added, Timeliness, Completeness, Amount of data 

Representational IQ Interpretability, Ease of understanding, Concise representation, 

Consistent representation 

 

2.3.4.2 DQ Criteria. The generalized quality assessment framework defines DQ criteria 

as, “Shared norms of quality or quality expectations and ways of measuring the extent of meeting 

those norms and expectations” (Stvilia et al., 2007, p. 1722) 

There is consensus that DQ is context-dependent and multi-dimensional. This makes 

practical sense. Numerous factors determine DQ: comparability, completeness, accuracy, 

consistency and currency, validity. 

The product-based perspective (Price & Shanks, 2004, p. 657), commonly called DQ, 

focuses on the design and internal IS view. From this view, quality is defined in terms of the 

degree to which the IS data meets initial requirements specifications or the degree to which the 

IS data corresponds to the relevant real-world phenomena that it purports to represent. Typical 

criteria include completeness and accuracy, evaluated using objective measures. The problem is 

that even if data correspond to requirements specifications or the real-world, there can still be 

quality deficiencies with respect to actual use-related data requirements, which may differ from 

the planned uses entailed in the initial specifications. Messenger states that because the burden of 

data collection rests on hospitals, it is not practical to set higher thresholds for DQ or to demand 

more external auditing. This implies that, at least in the stakeholder environment of the CathPCI 

Registry, cost of data collection is one of the most influential factors driving determination of 

what constitutes a sufficient level of quality based on data curation (specifically, abstraction). 

Costs of DQ may rival (data usage to improve) patient outcomes in establishing CathPCI DQ 

requirements. 
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Glicklick (2014, p.4) identifies a variety of factors that determine DQ: how data elements 

are structured and defined, how data collection (i.e., abstractors and clinicians) personnel are 

trained, and how data problems (e.g., missing, out-of range, or logically inconsistent values) are 

handled. Registries may also be required to conform to guidelines or to the standards of specific 

end users of the data (e.g., 21 Code of Federal Regulations, Part 11). Registry quality assurance 

aims to affirm that the data were, in fact, collected in accordance with established procedures and 

that they meet the requisite standards of quality to accomplish the registry’s intended purposes 

and the intended use of the data. 

In fact, it is evident that information consumers (i.e., internal or external users of 

organizational data) are the final judge of quality. This leads to a service-based perspective of 

quality, commonly call information quality, which focuses on the information consumer’s 

response to their task-based interactions with the IS. It is this view of quality that directly 

addresses the question of how to ensure sufficient quality for unpredicted or changed data uses, 

i.e. by continuous assessment of information consumer quality perceptions. The use of the term 

information rather than data implies that the use and delivery of the data must be considered in 

any quality judgments, i.e. the quality of delivered data represents its value to information 

consumers using the data. So the IS processes that deliver data to the user are as important as the 

actual IS data itself in determining quality. From this view, quality is defined as the degree to 

which the delivered data meets or exceeds information consumer expectations or needs as 

perceived by the information consumers themselves. Typical criteria include timeliness, 

relevancy, and accessibility as judged by the information consumers. The single most widely 

accepted definition of quality is fitness for use. Although directly related to the service-based 

view of quality (i.e.,  measurement methods and quality judgements may not exactly match those 

of the product-based view), in some sense it can be seen as subsuming the product-based view as 

well since any data not meeting product-based requirements is not likely to be judged fit for use. 

(Price & Shanks, 2004, p. 658) 

Price and Shanks define quality as it relates to Information Systems, specifically 

information quality and the criteria that should be used to evaluate information quality. They use 

semiotic theory to describe the form-, meaning-, and use-related aspects of information, and 

thereby develop quality categories 
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2.3.4.3 Accuracy/validity. Data accuracy, like other DQ criteria (e.g., semantic 

consistency, structural consistency, and complexity) can be distinguished along intrinsic and 

relational dimensions. Intrinsic Data Accuracy/Validity has been defined as “the extent to which 

information is legitimate or valid according to some stable reference source such as a dictionary 

or set of domain constraints and norms (soundness)” (Stvilia et al., 2007, p. 1729). On the other 

hand, Relational Data Accuracy compares the data to an external object, process, or 

phenomenon. It has been defined as, “the degree to which an information object correctly 

represents another information object, process, or phenomenon in the context of a particular 

activity or culture” (Stvilia, 2007, p. 1729). Both types of data accuracy are of central importance 

to the usefulness of the CathPCI Registry. 

Intrinsic data accuracy can be defined for the Registry as the extent to which information 

in the Registry is legitimate or valid according to the Data Coder’s Dictionary, which is deemed 

“a stable reference source.” The intrinsic accuracy/validity of Registry data is a measure of the 

degree to which the abstractor correctly encodes information within the medical record to a 

single “data element,” as defined by the registry’s data definitions. The adequacy/usability of the 

data definitions is a function of the ability of a curator to encode, that is correctly map the 

contents of the medical record to the Registry data fields. The more precisely the definitions are 

delineated/delimited through illustrative examples including explanations of expert abstractors’ 

rationales for coding, the more usable the registry’s data dictionary will be. 

Relational accuracy in the CathPCI Registry is fundamentally a measure of the degree to 

which the population targeted by the registry is accurately represented. The more measurable 

corollary, however, is the extent to which data in the medical record accurately represents the 

patient and the care he or she received. The CathPCI Registry Data Audit Program assesses the 

accuracy of individual fields by comparing the source documents with the data entered 

(Messenger et al., 2012, p. 1485). Bufalino et al. assert that “registries need to assess and 

disclose the level of adherence to the intended entry criteria” (Bufalino et al., 2011, p. 2168). 

Messenger et al. (2012) reported that, the participant average raw accuracy of data abstraction in 

the NCDR’s 2010 audits ranged from. The accuracy rate for the CathPCI Registry was 93.1%, 

ranging from a minimum of 89.4% to a maximum of 97.4%. The average raw accuracy for other 

NCDR Registries—ICD Registry, and ACTION Registry-GWTG were, respectively, 91.2% 
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(range, 83.7% minimum, 95.7% maximum), and 89.7.% (range, 85% minimum, 95% 

maximum).” (Messenger et al., 2012, p. 1484) 

2.3.4.4 DQ problems in registries. 

Authors cite problems with a variety of clinical databases, including clinical registries. 

Clinical registries may rely on data sourced from in a variety of electronic and analog formats 

and data structures  (e.g., electronic and paper-based clinical records, including physician 

progress notes, nursing notes, operating room records, medical administration records, EKG 

strips, administrative databases, etc.), some of the same problems that confound quality in one 

database may have ramifications in another. Therefore, it was useful to review general quality 

concerns for a variety of clinical databases, and in the clinical records from which all clinical 

databases derive data. 

DQ in clinical registries relies on a variety of factors, including the capability of 

individual abstractors, the allotted time they have to abstract, the training available to them, etc. 

DQ in medical record abstraction has been addressed by a variety of authors (Eder, Fullerton, 

Benroth, & Lindsay, 2005; Liddy, 2011; Zozus, et al., 2015). Inter- and intra-rater reliability is 

affected by formal and informal educational background, education and knowledge of the 

definitions, the specificity of those definitions, the institutional and individual workflow and 

processes. 

Allison et al. (2000), publishing under the auspices of the Joint Commission on 

Accreditation of Healthcare Organizations (JCAHO), report the challenges, best practices, and 

lessons learned involving a software-based chart review (i.e., medical chart abstraction) initiative 

in which inter-rater reliability among three abstractors for 140 psychological data elements in 

465 unique medical charts increased from 80% to 96%. The authors acknowledge “…the 

underlying complexity inherent in chart review” (p. 117). They identified a variety of potential 

DQ problems, their sources and solutions. Some of these are listed below. 

 A limitation of medical chart abstraction is that it is usually two steps removed from the 

patient: clinicians examine the patient, audio record the information in the chart for 

transcription, or write/type it themselves into the chart. Finally, the chart is abstracted. There 

is the potential for DQ degradation (error) to be introduced at every step in the process. 
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 The selection and imprecise definition of data elements can require abstractors to make 

subjective judgments and, thereby, introduce significant bias (and, result in poor inter-rater 

reliability).  

 Key aspects of data element design are: classification, format, definition, and presentation. 

Formatting issues include use of free-text versus numeric variables, categorical variables, and 

medication variables (which can be especially challenging for abstraction projects) (p. 116). 

 The charts of patients who have multiple healthcare providers, as in the case of many 

Medicare patients, are less likely to contain complete information. 

 The design of a data collection tool (particularly, selection and definition of data elements) 

that will capture meaningful (e.g., useful) informatin requires clinical expertise. 

 Data collection may occur on-site or centrally. In the case of on-site data collection, the 

broader the geographic area covered by the data collection sites, in general, the more 

expensive on-site abstractions become. 

 In the absence of a common, shared, fully electronic clinical information system among all 

data collection sites, centralized data collection will usually require scanning or 

photocopying, then forwarding of hard-copy records. Relevant clinical details may be 

missing, either because they were not photocopied or because of poor copy quality. When 

requesting photocopies of clinical records, it is important to specify which chart elements 

should be copied. 

 With regard to interface requirements specification, a window-based format may usefully 

reduce (or, avoid) the need for a series of pull-down menus to facilitate quick access to data 

element definitions during the process of abstraction. 

 Abstractors (software users) are able to supply useful insights and suggestions to improve 

access to information that designers of data collection software can use in [off-the-shelf] 

software redesign. 

 A paper-based data collection tool for abstraction is easier to copy and translates into a lower 

initial setup cost. However, there may be a higher cost per data element relative to computer-

based abstractions. 

Weingart et al. (2000) elucidate the difficulty of chart review and provides an overview 

of the design of data collection forms. 
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Cassidy, Marsh, Holleran, and Ruhl (2002) discuss inter- and intra-rater reliability in 

chart abstraction.  

Due to the introduction of reporting of public reporting of medical and surgical outcomes 

and the potential implementation of initiatives involving pay-for-performance, there are a 

plethora of studies that address the issue of DQ in administrative and clinical databases (e.g., the 

CathPCI Registry). Many of these look specifically at morbidity and mty rates of the level of the 

hospital and surgeon. In their discussion of the relative advantages and limitations of 

administrative and clinical data, Welke, Karamlou, & Diggs (2008) echo concerns shared by 

many other authors regarding the validity of data in voluntary clinical databases, while pointing 

out the widely agreed bias and inaccuracies that administrative data (i.e., claims data) suffers. 

Clinical databases may contain information more relevant to risk-adjustment, but the 

currently available clinical databases are voluntary and suffer from validity concerns. 

Administrative data, however, suffer from inaccuracies of coding and a lack of 

potentially informative covariates. Particularly problematic to congenital heart surgery 

is the non-uniform application of coding algorithms to define complex reconstructive 

procedures for which there is no unique code assignment. (Welke, Karamlou, & Diggs, 

2008, p. 137) 

 Administrative databases are created primarily to monitor resource utilization or to 

investigate the capacity to supply a service (ref.). Administrative data is generated as part of 

standard hospital discharge coding procedures. In these procedures, certified coding clerks 

abstract information from hospital medical records and record diagnoses and coding procedures 

in standard ICD format primarily for payment purposes (Freitas, Costas, Marques, & Pereira, 

2010, p. 823).  

Not surprisingly, van der Meulen, Jacob, and Copley (2003) recommend designing for 

DQ assurance during the design phase of the database by deciding in advance the uses of the 

database. The authors relate the user-friendliness of the database to assuring DQ. They specify 

both computer validation involving “range and consistency checks” and “validation”—

comparing the data to the medical records from which the data is derived—as techniques for 

assessing DQ.   

Anderson et al. (2002) author the earliest report on the first CathPCI® Registry data 

collected and analyzed by the ACC–NCDR™. In their description of the percutaneous coronary 
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interventions (PCIs) performed from January 1, 1998, through September 30, 2000, they provide 

a rare glimpse into the DQ of the nascent registry. In 1998, data sets were also submitted 

quarterly by subscribing institutions. If a quarterly dataset was rejected based on assessment by 

the current automated algorithms, the institution could resubmit the data by a specified data and 

have it requalify for inclusion in the larger, quarterly data set. The numbers presented here 

represent the data that qualified for inclusion by the specified, quarterly deadline. Of 139 

hospitals that submitted data on 146,907 PCI procedures, 32% (46,615 procedures) were 

“…excluded because data did not pass quality-control screening” using automated algorithms (p. 

1096). The remaining 100,292 procedures (68%) were included in the analysis set. The authors 

provide detailed information about the accuracy and completeness DQ thresholds for some of the 

143 individual data elements describing patient demographics, clinical history, procedural 

information, and adverse events that occurred up to hospital discharge. Participating institutions 

are keenly aware of the CathPCI® Registry-specified thresholds. 

2.3.4.5 DQ dimensions. 

Stvilia uses the concepts of DQ criteria and DQ dimensions interchangeably (Huang et 

al., 2012; Jörgensen, Stvilia, & Wu, 2011; Stvilia, Mon, & Yi, 2009; Stvilia, Twidale, Smith, & 

Gasser, 2008). The Framework describes three categories of DQ criteria: (1) intrinsic DQ, (2) 

relational or contextual DQ, and (3) reputational DQ. The DQ dimensions in the intrinsic 

category include accuracy/validity, cohesiveness, complexity, semantic consistency, structural 

consistency, currency, informativeness/redundancy, naturalness, and precision/completeness. 

These DQ dimensions are classified as intrinsic DQ because their assessment is relatively 

context-independent and objective, measuring internal attributes of an information entity “in 

relation to some reference standard (e.g., dictionary) in a given culture” (Stvilia et al., 2007, p. 

1724). Examples include spelling mistakes (dictionary), conformance to formatting 

representational standards (HTML validation), and information currency (age with respect to a 

standard index date, e.g., “today”). In general, intrinsic DQ attributes persist (as long as the 

reference culture does not change often) and depend little on context. As a result, these can be 

measured more or less objectively (Stvilia et al., 2007, pp. 1723-1724). Intrinsic DQ measures 

the internal characteristics of a data dictionary in relation to some general reference standard in a 

given culture, such as interventional cardiology practice standards. 
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In contrast, relational or contextual DQ dimensions assessment is context- and reference 

base-dependent. Assessment requires mapping an information entity to some external condition 

because the relational or contextual characteristics of an information entity are not persistent 

with the entity itself (Stvilia, 2007, p. 1724). The IQ dimensions belonging to the relational IQ 

category include accuracy, precision/completeness, complexity, naturalness, 

informativeness/redundancy, relevance, semantic consistency, structural consistency, volatility, 

accessibility, security, and verifiability. The first nine of the relational dimensions are re-

classified as representational DQ. They measure how well an information entity can represent 

the external condition in a given information activity; the last three are infrastructure-related 

relational dimensions. Representational DQ problems are those activities that depend on how 

well one information entity represents another entity or condition (Stvilia et al., 2007, p. 1724).  

The category of reputational DQ has just one dimension, authority, which measures “the 

position of an information entity in a cultural or activity structure, often determined by its origin 

and record of mediation” (Stvilia et al., 2007, p. 1724). 

 

2.3.5 DQ Measurement & Assessment 

Karr, Sanil & Banks’ (2005) definition of DQ emphasizes the principle that the ultimate goal of 

“good” or “improved” DQ is measured by the quality of the decisions afforded by the data. The 

authors write:   “…data clean-up efforts—especially if they are costly—must be justified on the 

basis of better decisions.” They define DQ as “...the capability of data to be used effectively, 

economically and rapidly to inform and evaluate decisions.” Necessarily, DQ is multi-

dimensional, going beyond record-level accuracy to include such factors as accessibility, 

relevance, timeliness, metadata, documentation, user capabilities and expectations, cost and 

context-specific domain knowledge. ” (Karr, Sanil & Banks, 2005, p. 138) Although the authors 

focus on DQ from a statistical perspective, they include a discussion on the multi-disciplinarity 

of DQ and highlight important and practical organizational influences on data characteristics 

such as accuracy, timeliness and cost. According to Karr, Sanil & Banks, DQ methods derive 

from three disciplines—statistics, Total Quality Management (TQM), including the alternative 

approach of Total DQ Management (TDQM), and Computer Science. 

Stvilia (2006) distinguished the three general categories of DQ dimensions based on three 

sources of information quality measurements: intrinsic, relational and reputational. Intrinsic DQ 
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refers to the nature of the information object, itself. Relational DQ deals with DQ that results 

from the relationship of an information object to its context of use. Reputational DQ is a matter 

of the position of the information object within a cultural or activity structure. Authority and 

provenance, which affect credibility, are data characteristics that impact reputational DQ. 

Another stream of research into information quality deals with the data/information 

quality in databases—from the perspective of the management of DQ, including auditing 

strategies, to estimating error rates through sampling (Ballou, Chengalur-Smith, & Wang, 2006). 

Scannapieco & Batini (2004) examine the issue of completeness in the context of a relational 

model. Little & Misra examine various approaches to ensuring the quality of data found in 

databases. Their emphasis is on management controls to prevent the introduction of errors. Orr 

discusses why the quality of data in databases degrades and the difficulty of maintaining quality 

in databases. He examines the role of users and system developers in maintaining an adequate 

level of DQ. 

In an effort to tie the quality of the data in a relational database to the complete set of 

possible information products generated from the data in the base tables, Ballou, Chengalur-

Smith, & Wang (2006) devised a method using combinations of relational algebra operations 

(restriction/selection, projection, Cartesian product, union, difference) to determine deficiencies 

in samples of a database’s base tables. The authors apply that deficiency information to a specific 

information product derived from those base tables to estimate the quality of that product. The 

relevance of any particular deficiency depends upon the information product being assessed. 

Thus, the quality measure varies with the context of use. 

Van der Meulen, Jacob & Copley (2003) describe two mechanical approaches for 

assessing DQ in clinical databases—(a) automated data validation and (b) replication of data 

collection. Automated data validation uses information within the database, itself, like the 

identification of missing values, range checks to identify implausible values for both categorical 

(e.g., sex represented by “1” for female and “2” for male) and continuous variables (e.g., serum 

creatinine defined to be less than 15 mol/L and greater than 600 mol/L), and internal consistency 

checks to identify data in one field that is outside the range defined by other, related variables in 

the database (e.g., a procedure date that is after the patient’s discharge date). These type of 

checks are categorized as data validation. Since these checks are easily automated, they are often 

referred to as computer validation. A benefit of automation is that after the human labor has been 
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invested in writing and integrating the validation software, computer validation is relatively 

inexpensive. However, Van der Meulen, Jacob & Copley draw attention to a serious limitation to 

such computerized checks of the data. Computer validation is not able to identify errors that are 

within the defined range of plausible values and that are consistent within the context of the case 

and the database. In the context of an electronic (i.e., paperless) data entry process, it is 

especially useful to carry out these computerized checks during the data entry process. If the data 

entry staff is apprised of erroneous values at the time of data entry, it is much easier and costs 

less in terms of human labor to correct the errors with accurate data. The second method the 

authors describe to assess DQ of replicating data collection refers in most cases to re-collection 

of a portion of the original sample, then comparing the original database with the replicated 

database. 

In a 2012 written report to the US House of Representatives, Dr. Jack Lewin, CEO of the 

American College of Cardiology (ACC) emphasized the usefulness of clinical registries for their 

ability to improve the quality and efficiency of medical care through the provision of robust 

clinical data and the reporting of comparative clinical outcomes, both of which contribute to 

evidence-based medicine. 

The [American] College [of Cardiology] has learned through years of experience that 

efforts to improve quality and efficiency must be grounded in the use of the best scientific 

evidence available, the collection of robust clinical data, measurement, and feedback on 

performance. Physicians must believe the data and trust it in order to act on it. The more 

confidence physicians can have in the underlying data, the more they will respond 

appropriately to the incentives. Rewarding physicians for providing the right care and 

using an appropriate amount of resources is essential to solving the long-term Medicare 

spending crisis. Clinical data registries should play a central role in this. Physicians and 

hospitals need to see how their own clinical outcomes data compares with their peers to 

systematically improve performance. (Lewin, 2012, p. 1) 

Everett Rogers (2003), author of the theory of diffusion of innovations defines information in 

terms of uncertainty, which resonates with Belkin’s (1982) ASK (Anomalous States of 

Knowledge) model that explains how information needs develop: 

Information is a difference in matter-energy that affects uncertainty in a situation where 

choice exists among a set of alternatives (Rogers & Kincaid, 1981). A technological 



91 

innovation embodies information and thus reduces uncertainty about cause-effect 

relationships in problem solving. (Rogers, 2003, p. 6) 

Shannon and Weaver (1949) classified three levels of information: technical, semantic, 

and effectiveness. The technical level was defined as the accuracy and efficiency of the system 

which produces the information. The semantic level was defined as the success of the 

information in conveying the intended meaning. The effectiveness level was defined as the effect 

of the information on the receiver. (DeLone & McLean, 2002, p. 61) 

Mason (1978): Mason reinterpreted Shannon & Weaver’s notion of “effectiveness level” 

as “influence level” of information, defined as “a hierarchy of events which take place at the 

receiving end of an information system which may be used to identify the various approaches 

that might be used to measure output at the influence level” (Mason, 1978, p. 227) 

DeLone & McLean (1992) suggest that Mason’s application of communication theory to 

the measurement of information systems implies separate success measures for each of the levels 

of information (p. 62). Researchers, who have focused on system quality, have studied the 

characteristics of the system. Other researchers have studied the output of the system (the 

information product), evaluate characteristics of the product such as accuracy, meaningfulness, 

and timeliness (i.e., information quality). Research at the influence level involves analysis of the 

interaction of the information product with its recipients, the users and/or decision makers by 

measuring use or user satisfaction, the influence of the information product on management 

decisions for individuals and organizations.   

Liddy concluded that a 5% sampling of charts for quality control using IRR analysis 

yielded κ and ratio (percentage) agreement levels that met or exceeded the research team’s 

quality thresholds. Based on this researcher’s considerable practical experience abstracting 

medical charts, the team’s response to low IRR scores also intuitively seem to represent best 

practice: 

An overall κ (across all items) of 0.75 or less was the threshold set for abstractors to 

redo some or all of the data collection. We flagged individual items with a κless than 

0.70, a percent agreement less than 95%, or both, and incorporated them into post-IRR 

abstraction feedback and retraining sessions. The aim of these sessions was to highlight 

items for improvement and reasons for discrepancies, and to develop actions for 

correction. We retrained abstractors before they abstracted any more charts, giving 



92 

feedback and solutions to common mistakes. In addition, the senior chart auditor was 

available during regular hours for telephone calls from abstractors. Questions that she 

could not address were forwarded to the principal investigators, who are also physicians. 

Marciniak (1993) reports quantitative values for IRR among abstractions with agreement 

rates exceeding 94% and k values ranging from 0.72 to 0.88 for determining treatments. 

Professional abstractors at the clinical data abstraction center had an average of 95% for data 

element agreement. 

2.3.5.1 Abstractor training is a factor in medical record DQ.  

The influence of training (Warsi, White, & McCulloch , 2002) Data fields designated by 

the researchers as requiring “skilled” personnel to enter it had an omission rate of 32% compared 

to a 14% omission rate for data fields in which no medical training was required. Other authors 

(Dornan, et al. 1995) have highlighted the training of non-medical staff delegated to enter data as 

a major cause of data inaccuracy. Barrie & Marsh (1992) demonstrated differences in accuracy 

rate between different groups of medical personnel involved in “data capture” [i.e., chart 

abstraction]. (Warsi, White, & McCulloch, 2002, p. 855) 

Per the Linkedin NCDR Abstractors site, a majority of abstractors learn on-the-job, 

versus being trained in a structured training program (observation by this doctoral candidate). 

Data type is a factor in omission rate 

Warsi, White, and McCulloch (2002) found that the variables with independent influence 

on omission rate were all related to the nature of the data, as opposed to the data record type. 

However, as the authors point out, “…where associations between predictive variables in a 

multivariate analysis are strong, it is not always safe to assume that the variable with the largest 

apparent effect is the causally important one. It is therefore possible that data record type (figure, 

text, numerical, date, choice, yes/no, time) may have some influence on omission rate.” (p. 854) 

The completion rate of data fields is not a significant issue in the CathPCI database. 

However, it is quite possible that accuracy and inter-rater reliability may suffer parallel/similarly. 

That is, particular data field types and the nature (or, class) of some data recorded (e.g., 

demographic vs. clinical) in the database may suffer more than others due to the fact that more 

complex clinical data requires substantively more clinical knowledge to interpret as an 

abstractor. 
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2.3.5.2 Institutional resource availability for the job/task is a factor for rates of 

completion, accuracy, prospective data entry. 

In the context of economic stress and downsizing, hospitals like many companies, must 

reduce overhead, especially in the case of personnel who do not visibly contribute to the bottom 

line, like chart abstractors. Remaining staff must accomplish the same amount of work with 

fewer resources. The immediate impact of reduced resources in the case of a manual abstraction 

process is that charts take longer to be abstracted, extensive searches for missing 

information/data may not be feasible. 

Gallivan, Stark, Pagel, Williams, and Williams (2008) explored the impact of three types 

of error common to clinical registries—data omission, outcome miscoding (alive or dead) and 

the miscoding of procedures—in their assessment of the extent to which given levels of error in a 

large congenital heart surgery database lead to the derivation of misleading mortality rates. They 

found that even small (e.g., 1%) levels of data error can substantially affect the accuracy of 

mortality rate estimates, especially for low-risk operations. The authors used computer 

simulation (probabilistic modeling) to analyze the impact of data errors on the results of data 

analysis in a national clinical database. Their simulation methods involved deliberate random 

“seeding” of a real clinical database (the Toronto Cardiovascular Surgery Database for 

Congenital Heart Surgery), which was assumed for the purposes of the “thought experiment” to 

be error-free, with errors of different types at known average rates to see how this would affect 

mortality rate estimates. When the authors assumed no data omission or operation miscoding 

errors, only random errors that miscoded outcome, there was considerable overestimation of 

mortality rates, particularly when the true mortality rate was small. When the procedure types 

were miscoded, procedure-specific mortality estimates for high-risk operations tended to be 

underestimates and those for low-risk operations tended to be overestimates. For example, at an 

average outcome miscoding rate of 1% and approximately 2.5 deaths per 100 cases, the expected 

estimate of mortality was about 1.2 times the true value. However, when the actual mortality rate 

was 0.5 - 0.0 deaths per 100 cases, the expected estimate of mortality is 2 to 5 times the true 

value. This result dramatically illustrates the alarming impact of data errors on the analysis of 

institutional data, especially for a high performing team of cardiac surgeons. Importantly, the 

authors note that their analysis “goes beyond the realms of surgical mortality and concerns all 
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adverse events whose frequency is rare” (Gallivan, Stark, Pagel, Williams, & Williams, 2008, p. 

335).  

In the JACC article, “The National Cardiovascular Data Registry (NCDR) DQ Brief: The 

NCDR DQ Program in 2012,” Messenger et al. (2012) acknowledge the vital importance of data 

completeness, consistency, and accuracy to the NCDR registries. The authors describe the 

evolution of DQ assessment (by NCDR) in the NCDR registries, beginning with data 

completeness checks and culminating in the “NCDR DQ Program,” that involves an automated 

DQ report that is generated after the upload of data to the NCDR Enterprise Data Warehouse 

(EDW). Automated DQR checking entails the use of Registry-specific algorithms that assess the 

levels of completeness and internal consistency (between fields) for all data fields (i.e., “data 

elements”) and groups of elements, (“composites”) across the set of patient cases submitted by 

the facility for that quarter (rather than within individual patient cases) against prescribed, 

element-level and composite-level threshold levels. Other, unspecified proprietary quality 

assurance protocols assess DQ prior to data use in the development of risk-adjusted models and 

in research. At export (prior to use by a researcher), NCDR subjects each analytical file that is 

generated for research to “33 documented quality checks” (Messenger et al., 2012, p. 1485). 

NCDR’s Data Audit Program assesses data accuracy via randomized, remote or on-site, manual 

audits of patient medical records. 

The authors contextualize the evolution of NCDR DQ assurance strategies with 

environmental drivers of DQ. They identified a number of environmental drivers for increased 

DQ, especially data accuracy. These drivers included “good practice” uses for the NCDR data 

(e.g., safety surveillance, FDA medical device post-approval studies, comparative effectiveness 

research, physician and regional reporting, expansion of hospital outcome reporting, and 

appropriate use criteria), which were accompanied by National Quality Forum endorsements and 

public access to performance and quality through public reporting of facility-level performance 

data. 

In the case of the NCDR registry, there are two components of completeness (intrinsic vs. 

extrinsic): (1) the extent to which all data fields for all records in the registry have been 

populated, and (2) the extent to which all of the records representing the relevant CathPCI 

procedures for each participating facility have been entered (by the facility) into the registry 

database. While the automated validation algorithms used in ACC-NCDR™’s data 
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upload/submission process are highly successful in identifying empty data fields, the issue of 

inclusion of all patient cases for each facility may be a source of error for facilities. Obviously, 

failing to submit data on all patient cases performed can skew data analysis. It is possible that in 

situations where a facility knows in advance that staffing will not allow all relevant patient cases 

to be entered, cases might be chosen based on criteria that could significantly skew data analysis 

(i.e., abstracting and entering only the STEMI patients). 

ACC-NCDR does provide feedback to each institution about the relative dispersion of 

that institution’s data in the form of benchmarking data/information and the overall, aggregated 

trends of the participants are reported as part of quarterly and annual reports generated by ACC-

NCDR for each participating institution. These reports are undoubtedly reviewed by abstractors, 

department heads/administrators. However, many, if not most medical researchers using Registry 

data would not have access to such reports. In fact, as mentioned above, researchers must 

formally request data analysis from ACC-NCDR.  

2.3.5.3 Comparability. Verma (2002) describes the concept of comparability as “…one 

of the most salient developments in the area of practical survey work…” involving multi-country 

survey programs (p. 189). Bray and Parkin (2009) use the following definition: “..the extent to 

which coding and classification procedures…, together with the definitions of recording and 

recording specific data items adhere to agreed…guidelines.” The topics covered are NCDR-ACC 

definitions and coding for demographic, procedure, lab, morbidity, etc., data fields in the NCDR-

ACC CathPCI database. 

2.3.5.4 The CathPCI Registry
®
 Coder’s Data Dictionary. An issue closely related to 

inter-coder reliability is the critical issue of a well-defined, tested data dictionary that defines 

each data element. Definitions should conform whenever possible to well-established guidelines, 

if not to well-established registries. Ontological similarity can facilitate data-sharing and 

consistency for analysis and meta-analysis (and, in so doing, increase the value of each data 

repository). Solomon (1991) found the lack of common identifiers, like race, county, name coded 

in non-standardized format potentially problematic for collating information across different 

registries. 

The source of the data plays a significant role in determining the level of DQ as an 

outcome. 
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2.3.5.4.1 Clinical vs. administrative data. When data entry is not automated (e.g., in the 

case of automated data extraction, when data in one database does not automatically populate 

fields in the other database), the data is subject to specific kinds of errors: typing errors/interface 

user errors; inadequate abstractor training; errors reading illegible, hand-written chart 

documentation (Austin, Donovan, Yun, et al., 2008). Errors can also occur in the context of 

automated population of fields from one database to that of a clinical registry due to 

interoperability problems. Economic constraints can and do delay the purchase of compatible, 

off-the-shelf, clinical information systems (CIS). As a result, it is quite possible that a hospital’s 

Cath Lab system might not be compatible with another (“third-party software) vendor’s registry 

database, which has been designed for use with NCDR’s CathPCI registry. Or, for whatever 

reason, the Cath Lab information system simply might not be able to communicate efficiently 

with a registry database created and managed by a different vendor. Software interoperability 

problems can generate non-random, systematic errors that range from the creation of duplicate 

records, to the placement of information in the wrong data field (a “mapping” problem). Whether 

via “manual” human checking, on a case-by-case basis, of the vendor’s registry database; in the 

form of automated, missing data reports; or NCDR’s automated data validation procedures, 

correcting these errors usually requires labor-intensive, manual intervention by a human, which 

contributes a real and substantial monetary cost to an institution’s investment in ensuring DQ. 

Hospitals in rural areas and smaller cities with fewer endowments often struggle to update and 

even maintain their information systems. Purchasing a new Cath Lab information system can 

easily cost as much as $10,000.  

2.3.5.4.1 Information activity types. Based on identified sources of DQ variance, Stvilia, 

Twidale, Gasser & Smith (2005) distinguish four clusters of information-intensive organizational 

activities that could be prone to quality problems: representation dependent, decontexutalizing, 

stability and provenance dependent. 

2.3.5.4.2 Representation dependent activities. Representation-dependent activities rely on 

the quality of mappings between the information entity and the real-world condition or entity it 

represents. 

2.3.5.4.3 Decontextualizing activities are those in which an agent removes information 

from the context in which it was originally produced to integrate it within a new context. This 

decontextualization of information may change how information quality is assessed or 
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understood. Stvilia, Twidale, Gasser & Smith (2005) provide a specific example of such an 

activity within the context of a case study of Wikipedia article curation. A student paper is 

imported into a Wikipedia article without making edits that would enable the student paper to 

conform to the norms of the new context. The outside source did not match the encyclopedia 

genre or the cultural or cognitive context of Wikipedia’s common user. Information quality in 

decontextualizing activities is mostly affected by spatial changes in the context of use (vs. 

changes in the intrinsic dimension to the information entity). 

2.3.5.4.4 Provenance-dependent activities are those that depend on the quality of the 

metadata associated with the data’s provenance (the description of the origins of the the data and 

the process by which it arrived in the database), mediation, and upkeep (Stvilia et al., 2007, p. 

1724). Provenance representation is especially important in data curation for “Big Data,” e-

Science projects because of the implications that such meta-data holds for use and re-use of that 

data. Clinical registry data that is made ready for reuse in networked research platforms, like the 

National Cardiovascular Research Infrastructure (NCRI, discussed in Section 4.1.2.2.4), a 

partnership between ACC and Duke Clinical Research Institute. NCRI uses HL7 FHIR metadata 

standards for provenance. The FHIR Website (https://www.hl7.org/fhir/provenance.html) 

explains that provenance information is the foundation for assessing the authenticity, the 

trustworthiness of data, on which decisions about data (and evidentiary) reproducability are 

based. In a recursive way, provenance metadata can become records with their own provenance 

information. A metadata statement about provenance indicates the clinical significance of the 

data in terms of confidence in its authenticity, reliability, trustworthiness, integrity, and stage in 

the data lifecycle. All of these factors can affect security, privacy, and trust policies that are 

adopted for that data. 

Simmhan (2005), concerned with the absence of a cross-discipline provenance metadata 

standard, created a taxonomy of data provenance characteristics for application in e-Science, that 

is especially focused on scientific workflow approaches. That taxonomy identifies five facets of 

provenance: use, subject, representation, storage and dissemination. Although current NCRI 

initiatives focus on linking CathPCI Registry data with other cardiac and medical databases for 

research, different types of research designs require varying levels of DQ. Simmhan 

recommended that, like geographic information system (GIS) standards, metadata about the 

quality of datasets should include a description of the provenance of the data product to assist 
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users of the data in deciding if the dataset meets the requirement of their application (ibid., 2005, 

p. 31). It is conceivable that CathPCI Registry data elements also might use metadata that 

provides information about DQ, for example describing the contextual parameters of that data 

entity’s (i.e., “data element’s”) collection (e.g., confidence intervals for manual vs. automated 

data extraction) to facilitate more automated, cross-research design uses. 

2.3.5.5 Application and use of the framework. Stvilia et al. (2007) describe the steps 

for applying the framework to the development of a context-specific DQ measurement model as 

follows. 

(1) Analyze the activity system of the information entity by identifying the types of activities 

from the activity typology of the framework. The framework distinguishes four clusters of 

information activity: “representation dependent,” “decontextualizing,” “stability dependent,” 

“provenance dependent.” Representation-dependent activities depend on the degree to which 

one information entity represents another (pp. 1724-1725). 

(2) Use those types to select a set of relevant IQ dimensions and general metric functions. 

(3) Decompose the activity system into actions, operations, roles, and tools. Model and analyze 

each action and operation. Develop and brainstorm “different use scenarios of the 

information entity and its components” using scenario-based task analysis. 

(4) Use the scenarios to identify key relations among different actions and entity characteristics 

within the activity. 

(5) Concomitantly (with step 4), empirically examine information entities in the domain for 

variant characteristics and their relations to the types of IQ variance and problems suggested 

by the framework.  

2.3.5.6 Prior applications of the framework.There have been a variety of studies that 

have applied Stvilia’s Quality Assessment Framework to assessing DQ curation of scientific 

data. Three examples of prior studies that used the Framework are briefly described below. 

2.3.5.6.1 Huang et al. (2010) “Perception of Quality in Genome Annotation Work.” 

Huang et al. (2010) conducted a mixed methods study of 158 international, professional scholars 

who publish peer reviewed journal publications in genomics research. The study used Activity 

Theory, Scenario Based Task Analysis, Stvilia et al.’s (2007) Quality Assessment Framework, 

and a taxonomy of DQ skills to develop survey questions. To contextualize the survey questions, 

two genome annotation scenarios that entailed a series of genome annotation actions (tasks) were 
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embedded within the survey. Survey participants were asked to rank the importance of DQ 

dimesions and related DQ skills. The survey data were explored using factor analysis to identify 

the quality concepts (i.e., DQ criteria) that stakeholders considered important in the genome 

annotation process. Using factor analysis, seventeen DQ dimensions were reduced to five-factor 

constructs and seventeen DQ skills were aggregated into four-factor constructs. Analysis of 

genome annotation user survey results revealed that users’ DQ criteria vary according to role; 

end users (i.e., data consumers) and data curators (data intermediaries and/or producers) 

prioritize DQ criteria differently. The end users emphasized the reliability of the sources of 

annotation records (believability) and the currency of the information. In contrast, the data 

curators concentrated more on the displays, formats, and usefulness of the annotation products, 

which was interpreted as consistency and interpretability. Both end users and data curators 

valued accessibility and accuracy as the most important DQ dimensions in genome annotation 

work. Interestingly, security was deemed trivial; genome annotation occurs in open communities 

in which the annotations are very sharable and often shared. Huang’s study found that DQ error 

detection and DQ literacy skills were essential for improving DQ work in genome annotation. 

Huang concluded that defining DQ models and identifying DQ requirements of various 

stakeholders can assist in efforts to optimize efficient resource management in other information 

activity systems with the ultimate goal of systematizing quality assurance activities.  

2.3.5.6.2 Wu et al. (2014) “Exploring the Data Work Organziation of the Gene 

Ontology.” Wu et al. (2014) also applied the Quality Assessment Framework to examine the 

infrastructure that supports the development, maintenance, and use of the Gene Ontology (GO) 

among different biological communities. The 2014 study by Wu used the netnographic approach 

to study data that was gathered through participant observations. The researcher became a 

registered user of the GO Project on SourceForge and followed daily discussions in GO’s 

Ontology Requests Tracker. Data was gathered from three sources: participant observations, 

archival documents, and qualitative semistructured interviews. The DQ criteria that were deemed 

important by GO curators were inaccuracy (e.g., inaccurate placement of GO terms); 

incompleteness (e.g., lack of specificity in GO terms, incomplete GO terms and annotations, and 

inaccurate GO term enrichment); ambiguity (of GO terms); inconsistency (e.g., variance in GO 

annotation policies and conventions); unnaturalness (e.g., incorrect selection of preferred GO 

terms); and redundancy (redundant GO terms). See Section 5.3.3, and Table 5.13 for a 
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comparison of DQ criteria (i.e., DQ dimensions) perceived to be important to the GO and to the 

CathPCI Registry. 

The DQ skills that were found to be important for GO were: (a) assigning the GO terms 

to genes or gene products; (b) maintaining the GO by reporting, discussion, and resolving any 

quality problems with the controlled vocabularies and annotations; (c) developing and 

maintaining tools to support different activities around the GO; (d) brining in new communities 

to the GO Consortium; (e) having meetings to discuss issues related to the development and 

maintenance of the GO; (f) using the GO for different research purposes; (g) performing gene 

enrichment analysis; (h) predicting novel gene or protein function; (i) building predictive 

models; (j) creating new ontologies; etc. (See Section 5.1.7.3 for a comparison of the skills found 

important in curating for the GO and those found important in curating for the CathPCI 

Registry.) 

 2.3.5.6.3 Stvilia, Hinnant, Wu, Worrall, Lee, Burnett, Burnett, Kazmer, & Marty (2014) 

“Research in Project Tasks, Data, and Perceptions of DQ in a Condensed Matter Physics 

Community.” Stvilia (2014) and his colleagues in the Florida State University School of 

Information applied the Quality Assessment Framework in a survey of members of the 

condensed matter physics (CMP) community that gathered around the National High Magnetic 

Field Laboratory (NHMFL) to examine project tasks, perceptions of and priorities for DQ and 

data management practices. The NHMFL (2012) is a large, interdisciplinary scientific center that 

is operated by Florida State University in partnership with the University of Florida and Los 

Alamos National Laboratory. The center provides scientists with free access to its facilities for 

research involving magnetic fields, superconducting magnetometry, magnetic resonance 

imaging, and magnetic spectroscopy. 12 semi-structured interviews were conducted with 

representatives of different groups within the community, including sample material growers, 

experimentalists, theorists, visiting scientists, local scientists, administrators, senior scientists, 

junior scientists, postdoctoral researchers, and students. The authors used concepts and 

relationships from activity theory, the Quality Assessment Framework (Stvilia et al., 2007), and 

the literature to develop questions for the interview protocol. The interview findings were used 

with existing instruments to refine the interview questions and develop a final survey instrument. 

The survey was pre-tested and then distributed online to 672 scientists in 2012, and was 

completed by 172 participants. Information about types of data created, tools used, and 
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documentation created was gathered, project roles, and DQ problems encountered. Principal 

Component Analysis (PCA) was used to extract facors. The four factors (DQ criteria) with 

significant loadings were labeled as: accuracy, informativeness, simplicity, and accessibility. 

Summated scaling ranked the criteria. The accuracy DQ scaled had the highest average 

importance, followed by accessibility, then simplicity.  

2.3.5.7 Strengths and limitations of the Quality Assessment Framework. The strength 

of the Framework lies in its generalizable application to a variety of contexts for the 

development of a context-sensitive model of DQ assessment. 

 

2.4 The Economics of DQ 

At least in the case of observational data (including registry data), cost appears to be one of the 

central DQ issues—both the costs of low DQ and the costs of assuring high DQ. Messenger, Ho, 

Young et al. (2012) pose the question discussed above—“What constitutes a sufficient level of 

registry DQ validation, [given the uses (“applications”) of the data]” (p. 1485)? Kahn et al. 

(2015) acknowledge the exigency of DQ valuation of observational data (e.g., medical records 

and administrative/claims data) for research applications. In their call for assessment of the costs 

of DQ assessment, itself, the authors note the inherent difficulty of assessing the costs of 

erroneous research results on flawed policy decisions and clinical practice. At the crux of the 

valuing DQ is assessing the cost of incorrect research findings that are the product of inadequate 

DQ. Yet DQ issues, they say, are difficult to discover and quantify due to the infrequency of data 

inspection.  

Costs of incorrect research findings due to DQ issues are difficult to discover and 

quantify. Little information is available as data inspection is rarely replicated across 

studies, but replication or reanalysis studies do occasionally result in retractions. 

Negative effects would be amplified if flawed conclusions were to alter policy decisions 

or clinical practice. Identifying the appropriate valuation and incidence parameters for 

costs and benefits of different approaches and rigor in DQ assessment might be assessed 

with a combination of empirical and expert-based assessments. (Kahn, Brown, Chun, 

Davidson, et al., 2015, p. 3) 

Manifestly, the users and manufacturers of data consider it a resource that has value. No 

doubt that registries in general, and the CathPCI® Registry in particular, would prefer the highest 
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possible quality for the raw data entered into the system, the most correct processing activities, 

and the highest quality for their data and information products. A central design and management 

concern that relatively well-resourced, national registries should and likely do consider at the 

outset and thereafter is how to achieve the highest possible DQ at a reasonable cost (Ballou, 

Wang, Pazer, & Tayi, 1998). Yet, the literature specifically studying the cost-benefit and 

business case for improved health care DQ appears sparse, if not in fact absent (Kahn et al., 

2015). 

Understanding the economics of DQ is a focal topic because every DQ manager should 

weight the cost of DQ to the benefit of DQ–more precisely, the comparative cost of attaining a 

certain level of DQ relative to the benefit of attaining that level of quality. In order to gain some 

preliminary insight into the general issue of DQ valuation via the value of the data, itself, this 

case study explored the value of Registry data to hospitals in terms of hospital use of that data. 

Limitations of this study necessitated that a more intensive study of cost be addressed in future 

research that might tackle the factors that affect the cost of DQ and ask the questions, “To what 

extent does registry data contribute to a lab or hospital’s business value and profitability? Does 

this contribution justify the associated costs of implementing and maintaining the level of DQ 

deemed appropriate?” Because there is a cost associated with DQ, in certain scenarios it may 

make sense to allow some data imperfections if the incremental utility gained by correcting these 

errors does not justify the costs. 

Eppler (2003) calls for a systematic method of DQ cost benefit analysis to enable data 

manufacturers, like the CathPCI® Registry data warehouse, to assist in determining the optimal 

level of investment in DQ. This is consonant with the cogent incisive coherent logical insightful 

question of Messenger, Ho, Young et al. (2012) discussed above—“What constitutes a sufficient 

level of registry DQ validation, [given the uses (“applications”) of the data]” (p. 1485)? Eppler 

advocates classifying DQ costs and ties progress in the acceptance of the DQ field by the 

business world to making, 

…the costs associated with low DQ … more explicit, prominent, and measurable. They 

must be compared to the cost of assuring DQ, so that an optimal investment point for DQ 

can be approximated. A systematic method for DQ cost benefit analysis can help 

companies to determine such an optimal level of investment in DQ. (Eppler, 2003, p. 323) 
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Even & Shankaranarayanan (2009) examine data management through an economic lens 

and useful to this study, they focus on DQ improvement, an important data management activity. 

They propose a model for managing a data manufacturing process and its outputs. The authors 

use net-benefit, the difference between utility and cost, as the indicator of economic performance 

and attempt to maximize net-benefit. They acknowledge that the cost of data management is well 

understood, but the value gained is largely unknown and difficult to quantify. Even & 

Shankaranarayanan characterize the “economic effects” through the lens of the Total DQ 

Management (TDQM) model, which treats data management environments as manufacturing 

processes and their outputs as data products. As such, DQ management activities have business 

value. Utility is defined as the use of these data products in different business contexts. The costs 

are attributed to investments in acquiring data resources, and in the technologies and processes 

used to manage the data resources. Utility and cost are linked to design and maintenance 

decisions in a data management environment. By modeling design characteristics at each 

manufacturing stage as a metadata vector, the authors are able to describe the design, and the 

related design and maintenance decisions, economically, thereby linking cost and utility in order 

to analyze the relationship between DQ and cost in competing design alternatives. The data 

manufacturing process can be mapped as a set of sequential processing stages that create a set of 

data products. 

In a data warehouse, a large volume of data is processed using multiple different stages. 

Data is typically gathered from multiple sources, including sources external to the 

organization. This data is then cleansed, aggregated, and transformed into the design 

(schema) of the data warehouse repository. The transformed data is stored in a staging 

area from which it is loaded into the data warehouse. From the warehouse, datasets are 

extracted and processed for reporting, extracting business intelligence, data mining, and 

other applications. The warehouse, hence, has multiple data processing stages, and we 

associate one or more outputs as well as the final data products that are delivered to 

consumers. Similar sequential processes exist in other data management environments as 

well. (Even & Shankaranarayanan, 2009, pp. 127-128)   
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2.4.1 Data and Information Value Models 

In a survey of the Information Science and Economics literature, Stvilia and Gasser 

(2008) identified two types of information value models—those using an information theoretical 

approach and those using a decision theoretical model. “The information theoretic model uses 

the statistical structure of an information system. The information value equals information 

quantity of the gain in an information system—that is, how much expected or unexpected 

information is contained in a given object or item (Machlup, 1983).” (Stvilia & Gasser, 2008, p. 

68) The authors indicate that this approach is useful in observing a sequence of information 

events and comparing their information content. And, that is it not useful for discrete events in 

which the history or statistics of the past events is not available and one cannot assess the value 

of the new information event. 

Stvilia & Gasser differentiate the decision theoretical model: the value of information in 

the decision theoretical model equals the size of the agent’s welfare or net payoff increase from 

using the information. As such, value in this model is a function of the value and/or cost of the 

decision itself. The authors point out that because this model enables a cost-benefit analysis as a 

product of the model allowing information items to be ranked by their efficacy with respect to an 

organization’s activity structure and information needs. 

According to Mowshowitz (1992), an “information commodity” is “a product or service 

(e.g., an online database or a consultant) that provides information, and, in addition, can be 

owned and has a determinate market value.” He distinguishes the economic perspective of the 

producer from that of the user. This article focuses on the user’s perspective. “For the user, the 

critical factor in assessing value is the impact of the information commodity on the process 

employed to make the products or services being offered for sale” (Mowshowitz, 1992, p. 242). 

Assumes that the buyer of an information commodity intends to use it to make a product or 

service that is to be offered for sale. Presents the use of “production diagraphs” to examine at the 

micro level the effect of information commodities on the specific production processes in which 

those commodities might be used. 

 Mowshowitz distinguishes five major value-adding dimensions of information 

commodities: (1) kernel; (2) storage; (3) processing; (4) distribution; and (5) presentation. With 

the objective of describing an information commodity, Mowshowitz defines information as, 
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…ability rather than as stuff, i.e., information is the ability of a goal seeking system to 

decide or control. Anything that can be owned and valued in the marketplace can be a 

commodity. So, an information commodity is something that furnishes the ability to 

decide or control, and can be owned and valued in the marketplace. (p. 233) 

Coherent with AT’s emphasis of on context, Mowshowitz (1992a) writes about context of 

information use:  

Marketplace actors use information to make decision and to control processes. The 

contexts of use are exchange, production, and consumption. Exchange and production 

use information as an instrumental or intermediate element; but information may also be 

the object of final consumption. (p. 226) 

 

2.5 Activity Theory (AT) 

2.5.1 The AT Framework 

AT (AT) has been used extensively in the computer supported cooperative work (CSCW) and 

human-computer interaction (HCI) literature as a theoretical framework to study the design of 

computer systems (Bødker, 1991, Bourke, Verenikina, & Gould, 1993, Kaptelinin, 1992, Kuuti, 

1991, Lieberman, Nardi & Wright, 1999) by analyzing collaborative human activity enacted 

within a context of resources and constraints, embodied in a real-world setting. As a meta-theory, 

AT served as a theoretical framework by which to conceptualize the activity system and 

activities involved in data curation for the CathPCI® Registry. But, more than that, AT provided 

a high-level, theoretical abstraction of a socio-cultural system, with actors, roles, a hierarchy of 

goal-oriented activities, in the form of a theoretical framework that guided “…reasoning 

systematically about the socio–technical and cognitive aspects and structures of information 

work…and the identification and modeling of the structure of variability present in the work, 

including information quality variance” (Stvilia & Gasser, 2008). The AT framework supported 

structural modeling of the CathPCI Registry activity system by specifying the ways in which 

activity is related to the interactive components of an activity system, namely the: subject (e.g., 

data curator), object of activity (e.g., accurate depiction of the patient and his or her medical 

history within the Registry), and various mediating elements within the system (e.g., tools, rules, 

norms, stakeholders within the community, their communities of practice and cultures). This 

activity-theoretic conceptualization enabled identification of activity-specific quality 
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requirements and the possible effects of DQ on the outcomes of activities (Huang, 2010, p. 33; 

Stvilia, 2006, p. 48). 

Nardi (2004) explains that the activity theoretic framework can be used to illustrate and 

elucidate “…multiple, simultaneously occurring processes…” (p. 2). AT emphasizes social 

factors and the interaction between people and their environments. The theory provides a broad 

theoretical framework for describing the structure, development, and context of human activity. 

Two premises form the nucleus of AT: (1) the human mind emerges and exists in the context of 

human interaction (i.e., “activity”) with the world and (2) “activity” is socially and culturally 

constructed. 

An activity is directed at an “object” (i.e., objective). This quality of being directed at an 

object “motivates” activity and supplies the activity with a specific direction. A component of an 

activity is a goal-directed “action” that is undertaken to fulfill the “object”(ive). Actions are 

conscious and intentionally performed to accomplish the ultimate objective or desired outcome. 

In an information system, actions can be equated to tasks. Multiple actions can be performed to 

accomplish a goal. Actions are implemented through automatic “operations.” Operations, on the 

other hand, are unconscious, often routine actions. (However, actions can have operational 

characteristics in that over time, they become routinized.) Constituents of an activity change 

dynamically as conditions change. 

 

2.5.2 Principles of AT 

An activity system consists of the activity, actions, operations, subject (people), object(ives) 

(motives), artifacts, sociocultural rules, and roles. Kaptelinin and Nardi (1997) describe AT as a 

general conceptual system and identify five basic principles: (1) the hierarchical structure of 

activity, (2) object-orientedness, (3) internalization/externalization, (4) tool mediation, and (5) 

development.  

2.5.2.1 The principle of object-orientedness. The principle of object-orientedness states 

that human beings live in an objective reality defined both by the laws of the natural sciences and 

socio-cultural norms and standards. 

2.5.2.2 The principle of internalization/externalization. Internalization/externalization 

posits the simultaneous existence and interaction between internal activities and external 

activities. Each transforms into the other. One cannot be analyzed without consideration of the 
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other. Kaptelinin and Nardi (1997) explain that “Internalization provides a means for people to 

try potential interactions with reality without performing actual manipulation with real objects” 

(p. 159). 

2.5.2.3 The principle of mediation. The third principle at the core of AT is that human 

behavior is mediated by tools or artifacts. Artifacts are defined broadly to include instruments, 

signs, language, and machines. Artifacts are created by people, mediate their activity, and control 

their behavior. Artifacts are created and transformed during an activity. An individual’s 

relationship with an objective is mediated by the tools that are used to accomplish the object. As 

products of people, artifacts are persistent structures that embody a particular culture and history, 

and span activities through space and time (Nardi, 2004). The principle of mediation is useful for 

understanding how tool use (particularly, “external activities” in the terminology of AT) shapes 

“internal activities.” Tools and their use reflect the evolutionary accumulation and transmission 

of social knowledge in that the experience and solutions of others who have tried to solve similar 

problems (via invention or modification of the tool, itself) are embodied in the structural 

properties of a tool and the knowledge of how that tool should be used. Tool use influences 

“external activities” and internal, mental functioning (i.e., “internal activities”) of individuals 

(the principle of Internalization and Externalization).  

Thus, information work can be seen as tool- (e.g., computer-) mediated activity, in which 

the focus is on the activity, rather than the interaction between the human and the tool. In AT the 

unit of analysis is an activity.  

From the perspective of AT, context is a product of the interaction between culture 

(language, norms, social networks, and relationships), socio-technical structures (e.g., economic 

relationships and standards), and the structure of a particular activity or activities (actions, goals, 

needs or requirements, tools, roles, rules, strategies, etc.). (Stvilia, Gasser, Twidale et al., 2007). 

Humans concurrently experience context internally and externally. 

AT provides the framework for an abstracted, high-level analysis of the activities 

involved. Data curators are distinguished by their functional roles in the activities. Data curators 

handle, manage, curate data. In contrast, end users of registry data access/retrieve, browse, sort, 

code, analyze, and synthesize registry data. Data use activities are decomposed into mediated 

actions and typified tasks, which are further reduced to a series of low-level operations. 
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2.6.4 Prior Applications of AT  

In empirical research for his dissertation, Huang (2010) developed a DQ model that 

characterized DQ problems, DQ skills requirements, and the relative importance of various DQ 

dimensions in genome annotation work. The study used AT in combination with the Quality 

Assessment Framework (Stvilia et al., 2007) and Scenario Based Design (Carroll, 1995; Go & 

Carroll, 2004). Huang used AT to conceptualize the activity system of the genome annotation 

process, and specifically to guide the analysis of context-sensitive activities involved in genome 

annotation. Using AT, he developed a highly abstracted depiction of the annotation and quality 

assurance activities involved in the genome annotation process. He wrote that, “AT offers a 

predictive lens for analysis of the genome annotation work by suggesting general relationships 

among the annotation activity’s components and context” (Huang, 2010, p. 5).  

Wu (2014) applied AT in her dissertation research as both a methodological and 

conceptual framework in an exploratory study examining the infrastructure supporting the 

development, maintenance and use of the Gene Ontology (GO) among different biological 

communities. Wu used Engeström’s (1990) version of AT to develop research questions, to 

conceptualize the data work organization of and activities around the GO. Wu wrote that, AT 

“…provides a hierarchical structure and universal language for studying and analyzing the 

activities of different scientific communities using, developing, and maintaining the GO” (Wu, 

2014, p. 11). 

AT is applied to this exploratory study in a very similar manner as in the research of 

Stvilia, Huang, and Wu. (Described above in Section 2.3.5.6) 
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CHAPTER THREE 

METHODS 

The author’s goal in writing this chapter is to provide a transparent report of the research process 

to facilitate replication of the study by others. To that end, this account includes both successful 

and unsuccessful strategies used by the researcher to overcome various practical challenges and 

obstacles that were experienced during the conduct of this exploratory study. This chapter begins 

with a list of the research questions. Next, a description is provided of the CathPCI Registry and 

the hospital context in which Registry work is often conducted. The chapter continues with a 

presentation of the research plan that includes the details of how archival document review and 

the qualitative, semi-structured interviews were conducted and how the data was analyzed. 

Finally, ethical issues, quality control and methodological limitations of the study are discussed.  

 

3.1 Research Questions 

The purpose of this dissertation research is to provide an activity-theoretic description of the data 

work organization of the CathPCI Registry. To this end, the study applies AT and Stvilia’s 

Information Quality Assessment Framework in an exploratory, qualitative case study 

investigating: (a) the infrastructure supporting the maintenance and use of the CathPCI Registry 

at individual hospitals (i.e., catheterization laboratory facilities) and (b) the maintenance and use 

of the CathPCI Registry data at local facilities. Stvilia’s (2007) generalized quality assessment 

framework supported conceptualization of typical activities involved in data curation for the 

Registry. The finding from the study can contribute to a knowledge base of the CathPCI 

Registry’s conceptual DQ model by examining the roles of human, hospital-based data curators 

for the Registry, the strategies that these data curators use to detect and resolve DQ problems, 

and their DQ requirements. Such a description of the activity system can be used to guide an 

empirical analysis of data objects and other documents associated with the Registry, 

development of interview protocols, surveys, the design of metadata and knowledge organization 

tools and templates.  

To accomplish these goals, this dissertation examined following research questions: 

RQ1.0 What are some of the activities and associated objects (objectives) surrounding the 

curation and use of CathPCI Registry data? 

RQ1.1 What are some of the communities participating in these activities? 
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RQ1.2 What is the division of labor (i.e., the roles) involved in these activities?  

RQ1.3 What are some of the activities involved in the creation and maintenance of the 

Registry and Registry data? 

RQ1.4 What are some typical activities involved in ensuring high DQ? 

RQ1.5 What are some of the tools used in these curator activities? 

RQ1.6 What are some of the norms and rules regulating these curator activities? 

RQ1.7 What are some of the contradictions within and between these activities? 

RQ2.0 What is the value of CathPCI Registry data to subjects of the activity system (e.g., 

“data curators” and the organizations for which the curators work)? 

RQ2.1 What resources, activities/operations/methods do individual facilities use to assure 

CathPCI Registry DQ? 

RQ3.0 What is the DQ structure of the CathPCI Registry? 

RQ3.1 What are some of the types of DQ problems present in the CathPCI Registry? 

RQ3.2 What are some of the sources of these DQ problems? 

RQ3.3 What are some of the corresponding quality assurance actions taken to resolve 

these DQ problems? 

RQ3.4 What DQ criteria are considered important for the CathPCI Registry? 

RQ3.5 What are some of the policies, procedures, rules, or conventions for DQ assurance 

adopted by the CathPCI Registry? 

 

3.2 Research Design 

The CathPCI Registry is a complex, distributed, socio-technical activity system with a vast array 

of stakeholders. That component of the activity system involved in data curation at hospital 

facilities (conceptualized as an identifiable sub-system) is the focus of this exploratory study and 

the unit of analysis. This case study applies a descriptive qualitative approach, gathering data 

through document review and iteratively refined qualitative semi-structured interviews to 

investigate the data work organization of the CathPCI Registry. A generalizable quality 

assessment framework (Stvilia, Gasser, Twidale, & Smith, 2007) guided the research design, the 

formulation of interview questions and a coding schema for data organization and analysis. The 

quality assessment framework and scenario-based task analysis (Go & Carroll, 2004a, 2004b) 

were used to conceptualize CathPCI Registry data curators’ quality assurance activities. Analysis 
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of the literature and review of publically accessible, archival registry documents also informed 

semi-structured interviews. The study used an emerging design (Creswell, 2002; Patton, 2002), 

similar to that applied in grounded theory research, to determine the foci of successive interviews 

and document review and to assess whether conceptual saturation had been achieved. 

Preliminary coding categories were pre-defined by Stvilia et. al’s (2007) generalized quality 

assessment framework in a detailed Code Book with the goal of generating a description of the 

CathPCI Registry activity system in activity theoretic terms. Creswell (2002) defines emerging 

design as the process in which a researcher collects data, analyzes it immediately, rather than 

waiting until all data are collected, and then bases the decision about what data to collect next on 

this analysis. (Creswell, 2002, p. 450). 

 

3.2.1 Research Plan 

Due to the difficulties involved in accessing raw CathPCI Registry data, the first step in this 

qualitative study entailed retrieval and review of publically accessible documents (archives) 

published by the ACC-NCDR, Duke Clinical Research Institute (DCRI), NCDR conference 

attendees, and medical researchers using (derived) CathPCI Registry data found online (Internet 

and CathPCI Registry Portal), including facility reports, journal articles, published poster and 

oral sessions of conferences (e.g., the Annual Scientific Sessions of the American College of 

Cardiology [ACC] and reports by the National Cardiovascular Data Registry [NCDR]). The 

researcher selected documents based on accessibility, relevance to the purpose of the study, the 

theoretical framework and the research questions. Document review was used to gain insight into 

the types of data collected by the Registry, and the community’s data curation policies, 

standards, and guidelines—RQ’s 1.1 through 1.6, 2.1, 3.1 through 3.5 (i.e., all RQ’s except for 

1.7). Document review also assisted in the formative development of the qualitative, semi-

structured interviews. 

The qualitative semi-structured interview was designed to align closely with the study’s 

research questions. As will be discussed below, interviews were iteratively refined based on the 

accumulation of prior responses from participants and the researcher’s perception of thematic 

saturation. The interviews of data curators for the Registry were used to address all RQ’s and to 

collect perceptual data not present in the archived, corporate publications, such as curators’ 

perceptions of DQ, their motivations to use and maintain the CathPCI Registry (RQ 2.0); the 
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knowledge, skills, and abilities needed to work as a data curator for the Registry; and any local 

regulations, norms, or data practices based on the hospital system or the state in which the 

hospital conducts business. (See Section 3.1 above for a list of all interview questions.)  

After and concurrent with document review, the investigator conducted semi-structured 

interviews with seven Registry data curators from seven US hospitals between October and 

December of 2015 regarding their CathPCI Registry data curation activities and DQ perceptions. 

Each interview was iteratively refined based on prior interviews, perceived gaps in the 

researcher’s understanding of the activity system that persisted after previous and concurrent 

review of archived documents, discussions with each prior interview participant, and the need to 

attain thematic saturation. Interview length ranged from 30 to 60 minutes, with the average 

interview lasting 43.5 minutes. (See Section 3.4.2 for interview participant sample 

demographics.)  

Archival document review was conducted throughout the course of the study. Document 

review was conducted prior to, concomitant with and after the interviews, especially in situations 

where interview information relevant to the research questions could be clarified, augmented by, 

or triangulated with information within ACC-NCDR-authored archival documents. Sections 3.3, 

3.4, and 3.5 provide details about how the archival documents review and the semi-structured 

interviews were conducted following this research plan. Section 3.6 describes how the data was 

analyzed.  

 

3.3 Literature and Archival Document Review 

3.3.1 Document Selection and Sampling 

Two distinct sets of documents were created by the researcher and reviewed for this study: (1) 

CathPCI Registry archival documents and (2) journal articles relevant to the CathPCI Registry. A 

description of the two document sets and the strategies that were used to access and sample each 

set (including limitations on that access) follows.  

As described above, the research began with archival document retrieval in order to 

become more familiar with the ACC-NCDR as an organization; the CathPCI Registry (one of 

several registries in the ACC-NCDR suite of registries); the communities participating in 

development, maintenance and use of the Registry; and the activity system, specifically, 

language(s), rules, DQ requirements, and data curation practices. Archival document review 
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began in 2010 while working as data curator and authorized user of the Registry at a subscribing 

hospital in Florida and later in 2015, at a hospital in Texas. This set of documents (constituting a 

convenience sample) consisted of documents authored by the CathPCI Registry. Individual 

documents that reside on the CathPCI Registry portal were accessed by the researcher and 

purposefully selected based on accessibility (level of privacy), relevance to the purpose of the 

study (i.e., the research questions) and theoretical framework. 

The location of document repositories, and thus, institutional access policy and the Health 

Insurance Portability and Accountability (HIPAA) Privacy Rule (1996) in addition to document 

contents were the most significant factors determining document exclusion for this study. The 

CathPCI Registry is a proprietary, subscription-based, patient outcomes registry containing 

identifiable patient information (e.g., name, medical record number, financial identification 

number, phone number, address, social security number, date of birth, age, gender, etc.). The 

right to access many CathPCI Registry documents is limited by federal law (e.g., HIPAA) and 

hospital information security and confidentiality policies. As a staff member in a cardiac quality 

department of two large hospitals, this researcher could access, but could not use for the 

purposes of this study, documents containing any such sensitive information that reside on the 

ACC-NCDR CathPCI Registry portal. Absence of sensitive information was operationally 

defined as no presence of hospital performance or patient outcomes information, or patient 

identifiers (i.e., no specific patient information). Documents obtained through the portal were 

purposefully selected for inclusion based on: absence of sensitive information (i.e., non-

proprietary and HIPAA-compliant) and convenience (accessibility). Absence of sensitive 

information was operationally defined as no presence of: (a) patient identifiers (e.g., name, 

medical record number, financial identification number, phone number, address, social security 

number, date of birth, age, gender, etc.) or (b) hospital performance information (i.e., patient 

outcomes information for a specific hospital or hospital consortium).  

The same limitations applied to accessing third party vendor software (e.g., Cedaron, 

LUMEDX CV-IS) and related proprietary data or documents contained therein for purposes of 

this research. Documents that are accessible only as a subscriber through the CathPCI Registry 

portal that did not contain sensitive information, and which were included in the sampled 

documents were: training documents (e.g., case scenarios, PDF’s of monthly audio-enabled 

PowerPoint presentations “RSM Meeting Minutes,” Frequently Asked Questions (“FAQ’s”)). 
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(See Appendix N for a complete list of documents sampled for systematic coding using the study 

Code Book.) 

Many other documents, in the form of journal articles, ACC-NCDR and third party 

software vendor marketing materials, were publically available via the Internet. Examples of 

publically available documents that were included in this study are: the CathPCI Registry 

“Coders Data Dictionary,” the CathPCI Registry “Data Dictionary Full Specifications,” a data 

specifications document—“Data Dictionary Full Specifications,” the CathPCI Registry “Data 

Collection Form,” and CathPCI Registry subscriber user guidance documents: “Dashboard User 

Instructions,” a CathPCI Registry “Door to Balloon Time Guide,” “Guide to NCDR Risk 

Models.”  

The second set of documents created by the researcher for review is peer-reviewed journal 

articles. These were identified and retrieved between September 2010 and February 2016 using 

the Florida State University subscription databases, including, ACM Digital Library, CINAHL 

Plus with Full-Text (EBSCO), IEEE Xplore, ProQuest Dissertations & Theses, National Center 

for Biotechnology Information (NCBI) PubMed, Web of Science, in addition to Google Scholar 

and OneSearch. Electronic searches were conducted using combinations of the following search 

terms: “abstraction,” “medical chart review,” “data curation,” “registry,” “registries,” “clinical 

registry,” “patient registry,” “outcomes registry,” “quality,” “DQ,” etc. Peer-reviewed journal 

articles describing the CathPCI Registry (e.g., Messenger et al., 2012; Moussa et al., 2013), 

registry data curation, and medical chart abstraction (i.e., medical chart review) were 

purposefully sampled for systematic document review if they provided information for a coding 

category specified by the generalized quality assessment framework (Stvilia et al., 2007). 

  

3.3.2 Document Review Strategy 

Selected journal articles and CathPCI Registry documents describing the Registry, registry data 

curation, and medical chart abstraction (i.e., “medical chart review”) were imported into NVivo 

Pro v. 11.0. Documents were reviewed and coded using the same Code Book that was used for 

coding of the transcriptions of the semi-structured interviews. This detailed Code Book provided 

definitions for the concepts constituting AT and the generalized quality assessment framework 

(Stvilia et al., 2007). The study Code Book served as a dictionary for all coding categories (i.e., 

component concepts) specified by AT and the generalized quality assessment framework. (Given 

https://login.proxy.lib.fsu.edu/login?url=http://www.acm.org/dl/
http://lib.fsu.edu/get/cinahlft
http://lib.fsu.edu/get/cinahlft
https://login.proxy.lib.fsu.edu/login?url=http://www.ieeexplore.ieee.org/Xplore/dynhome.jsp
http://lib.fsu.edu/get/dissertation
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the considerable overlap in the concepts that represent the generalized quality assessment 

framework and AT, which is an essential, central component of the framework, shared concepts 

only needed to be defined once.) Definitions for each concept within the Code Book were 

descriptively rich in their multifacetedness, entailing: (a) illustrative excerpts from the literature, 

(b) briefer, summary descriptions, in addition to (c) contextualizing instantiations from the 

CathPCI Registry activity system. (See Section 3.5 for an illustrative example of the Code 

Book.) Concomitant open coding (distinguished from the more prescriptive coding categories 

specified in the Code Book) was also conducted within NVivo.  

A second goal of document review was to glean information relevant to task analysis of 

data curation for the CathPCI Registry. Document review for this purpose was conducted 

manually (i.e., NVivo was not used for this purpose). The evolving task analysis provided a 

useful reference for triangulation during the interviews and while analyzing (coding) the 

interview data. Interview data also was iteratively used to validate and refine prior versions of 

the task analysis. (See Section 3.4.1.2 for a more thorough description of the task analysis 

conducted for this study.) Strauss & Corbin (1998) refer to the type of coding that was used in 

the development of the task analysis as coding for “process” and contrast it with coding that is 

focused on refining properties or dimensions of a category. They describe “process” as “a series 

of evolving sequences of action/interaction that occur over time and space,…evolving “…in 

response to the situation or context” (p.165) Their depiction is particularly fitting for coding in a 

project like this one, which has as its aim a multidimensional illustration of work and the 

contextual features in which it occurs. 

Thus, CathPCI Registry archival documents, journal articles, and semi-structured 

interviews were also used for the purpose of triangulation to increase the accuracy and credibility 

of the findings (Golafshani, 2003; Guba, 1981; Patton, 2002). 

 

3.4 Qualitative Semi-structured Interviews 

A key distinction between qualitative and quantitative interviews is that qualitative interviews 

contain open-ended questions, which require interview participants to respond using their own 

language, to collect qualitative (vs. quantitative) data constituting factual and meaning 

information. In the course of an interview, knowledge is constructed through the interaction 

between the interviewer and the subject, who reciprocally influence each other.  
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Researchers using qualitative interviews frequently create an interview guide or protocol. 

The guide contains the planned interview questions, in sequence, and any additional topics that 

researcher would like to address. In this study, the interview guide (here called the “Interview 

Protocol”) also included a review of the informed consent process to ensure that participants had 

the opportunity to ask any additional questions prior to starting the interview and to allow them 

to consent verbally to audio recording of the interview. The interview guide incorporated 

examples of contextually relevant, activity-theoretic categories (e.g., examples of specific 

registry tools) in case participants needed the researcher to clarify an interview question by 

illustrating with relevant examples. 

Semi-structured interviews are midway along a spectrum of interview types, ranging from 

structured to unstructured. While unstructured interviews give respondents the most freedom to 

express themselves in their own way and time, structured interviews involve a well-defined, 

strict format resembling that of an objective questionnaire. Semi-structured interviews are built 

around a core set of questions from which the interviewer is flexibly able to diverge in order to 

re-sequence the conversation, explore a topic in greater depth, or seek clarification. 

 

3.4.1 Interview Design 

The researcher designed a 30-minute interview (with a corresponding Interview Protocol) that 

could be conducted either face-to-face or over the telephone. Interview questions were selected 

based on the research questions, the goals of the research, AT (Leontiev, 1978; Engeström, 1990; 

Nardi, 1996) and Stvilia et al.’s (2007) generalized Information Quality Assessment 

Frameworkas a theoretical framework to provide a high-level abstraction of the relationships 

between the actors (users of registry data), their work activities, the objects, artifacts, and the 

socio-technical context in which these activities occur. 

Scenario-based design and task-analysis (Go and Carroll, 2002, 2004a, 2004b) were used 

to generate narrative scenarios and to conduct a generalized task analysis (versus the relatively 

more precise task analysis that is the goal of hierarchical task analysis). The aims of using 

scenario-based design in this study were to: (a) gain additional insight into the activity system to 

refine the activity theoretic model designed via literature review in the earlier phase—

specifically, to identify the components of the activity system (including, the activities; objects; 
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needs, norms, rules, division of labor, tools; and (b) development of scenarios that could be used 

ad hoc as needed to augment and clarify questions in the semi-structured interviews.   

Descriptions of scenario-based design (Go and Carroll, 2002, 2004a, 2004b), task 

analysis, and the application of those research activities in this study follow.  

 3.4.1.1 Scenario-based design. In scenario-based software design, the analyst develops a 

“root concept” document that describes the “vision,” “rationale,” “assumptions,” and 

stakeholders of the target group. The vision might come from conversations with people related 

to the group. The rationale may come from discussions about the artifacts (tools) and problems in 

the target domain. The analyst should list assumptions about the work of the group and the socio-

technical context in which that work occurs. The next step is fieldwork in situ that involves 

observations of the work setting, the actors, and activities; analysis of artifacts; and interviews of 

stakeholders in the workplace. More traditional, structured hierarchical task analysis can be used 

to sequence and decompose complex tasks into subtasks. Affinity diagramming, which uses post-

it notes to record ideas, sort and group the ideas, then entitle or categorize each subset of post-its. 

Applied to this study, post-its might be used in face-to-face interviews to identify overall 

objectives of work, tasks involved in that work, problems encountered, especially DQ problems, 

and sources of problems. The next step is to coalesce the information gathered thus far about 

group practice into the creation of a problem scenario that includes stakeholders and their tool-

mediated activities. These problem scenarios stimulate a “claims analysis,” in which a “claim” is 

a description of tradeoffs (i.e., pros and cons) of an artifact’s usability. By listing the positive and 

negative causes and the related consequences of some design feature, the activity system analyst, 

like the usability expert, can flexibly conduct a balanced “claims analysis” that weights an 

artifact’s pros and cons in a less systematic, structured way than traditional hierarchical task 

analysis. 

The analyst then uses “scenario exploration,” a kind of “structured brainstorming,” to 

explore iteratively and systematically a usage situation starting from a basic scenario 

incorporating part of the root concept of the target work and professional domain that includes 

actors, contexts, and uses. Analysts can describe a scenario on a post-it note. Participants, who 

may be stakeholders and users, pose who, what, when, where, why, and how questions to be 

answered in the context of the scenario. Users then supply solutions, also in the form of 

scenarios. Questions are placed next to scenarios and their solutions. 
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3.4.1.2 Task analysis. As the term implies, task analysis is a detailed examination and 

description of the manual and cognitive activities involved in performing a task. There are 

numerous types of task analysis that have been described in the literature, the goals of which 

range from the systematic design of instruction, software design and usability analysis. Guided 

by scenario-based design, an informal, exploratory and iterative task analysis that focused on 

“data curation” for the CathPCI Registry was performed by this author before, during, and after 

the conduct of the interviews. Prior to the interviews, the task analysis was based on literature 

review, review of archival NCDR documents, and the researcher’s personal work experience in 

the roles of “Quality Coordinator” and “Data Manager” for the CathPCI and STS registries. (In 

the role of Quality Coordinator, work focused on registry data use. In the role of Data Manager, 

the focus of work was abstraction of patient cases for the Registry.) Initial iterations of the task 

analysis were used ad hoc during the semi-structured interviews to facilitate and stimulate 

participation and to elicit more accurate provision of information by participants. After 

successive interviews, the task analysis was refined and augmented to facilitate comparison of 

data curation activities across disciplines and contexts. 

 

3.4.2 Population and Sampling 

The inclusion and exclusion criteria that guided the selection of participants for the “30-minute,” 

semi-structured interviews follow. Inclusion criteria were: current employment in a US hospital 

(vs. a free-standing Cath Lab or a medical record abstraction service company) working as a data 

curator on the ACC-NCDR CathPCI Registry. Exclusion Criteria were: (a) less than 30 total 

days working as a CathPCI Registry data curator; (b) deafness or muteness; and (c) inability to 

speak or read English. ACC-NCDR’s publically available list of hospital facilities that subscribe 

to the CathPCI Registry served as the sampling frame for the semi-structured interviews. The 

role of “data curator” did not correlate explicitly to any of the participants’ job titles. Hospital 

staff with titles of “Data Manager,” “Registry Data Manager,” “Quality Coordinator,” ”DQ 

Coordinator,” “Data Coordinator,” and “Abstractor” were targeted. However, if a prospective 

participant’s job duties included data curation for the Registry, but their job title was different 

from those listed, they were still considered eligible for participation. 

Prospective interview participants were identified through convenience sampling of:  (1) 

a list of hospitals subscribing to the Registry that is made publicly available via the Internet by 
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ACC-NCDR, (2) the LinkedIn NCDR Participants Group, and (3) personal contacts of the 

researcher. (To better ensure participants’ confidentiality, the researcher elected not to use snow-

ball sampling.)  

Although this investigator was in the employ of one of the hospitals in Texas that 

subscribe to the CathPCI Registry, no employees from that consortium of hospitals were 

approached to participate in interviews, as had been originally planned. After consultation with 

various FSU and local, hospital IRB staff at the researcher’s place of employment in Texas, the 

researcher concluded that limited time and resources necessitated conduct of the study, already 

approved by Florida State University’s Human Subjects Committee, elsewhere. It is not unusual 

for institutional IRBs to protect their staff with more stringent requirements related to solicitation 

of employees for research, especially by fellow employees. Nor is it remarkable for hospital 

IRBs to have substantially more labor-intensive and time-consuming IRB application 

requirements than other institutional review boards. As a result, none of the eligible staff at one 

of the largest not-for-profit hospital consortiums in the US was approached by the researcher to 

participate in the study. 

Thus, it became important for this researcher to solicit individuals in her own social 

networks for introductions to study-eligible staff at hospitals on the subscribing CathPCI® 

Registry hospital list (published online by NCDR) and not affiliated with the researcher’s 

employer. In one case, a contact provided in 2009 by the CathPCI Registry to support the 

researcher in the capacity of a clinical expert when she worked as a novice abstractor for the 

Registry agreed to participate in the interview. During a national NCDR conference in 2010, the 

author collected business cards representing members of the target population. Using the 

business card information in 2015, she was able to call and speak with one of these 2010 

conference participants, who agreed to take part in the study. In another case, after the author 

referenced the person listed on the business card (who was no longer employed at the hospital), 

the author was granted access to an eligible participant in that same hospital department who also 

participated. 

The unavailability of local participants made it necessary to “cold call” hospitals on the 

NCDR’s publically available list of participating hospitals. This Internet-published roster of 

1,730 facilities (as of 25 March 2016) participating in the CathPCI Registry indexes hospitals 

that participate in the Registry. Most of the time, the investigator was obligated to search the 
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Internet for the main telephone number for the listed hospital or family of hospitals, request 

transfer to the quality or the cardiovascuslar administration department, and then to ask for staff 

who worked on the CathPCI Registry. The researcher invested approximately 30 to 45 minutes 

every week day for 6 weeks between September and November 2015 calling hundreds of US 

hospitals to identify and solicit eligible participants. Just two of the seven participants were 

identified through random “cold calling.” 

The LinkedIn NCDR Participants Group with 1,226 participants (as of 25 March 2016) 

is, according to the site description, “a space for physicians, nurses, data abstractors, 

cardiovascular care team members, QI professionals, researchers, hospital administrators and 

other individuals involved or interested in the NCDR to connect with one another on a variety of 

topics.” This investigator published to the NCDR Group an advertisement (approved by the FSU 

IRB) seeking interview participants. The advertisement requested that those interested in 

participating contact the researcher using the researcher’s contact information (rather than 

replying publicly via the Linkedin site). There were no respondents to the advertisement.   

Interview participant sample size was determined based on iterative assessments of 

conceptual saturation. (See Section 3.9.3.1 regarding limitations of this study associated with 

sample size, specifically issues regarding the use saturation to evaluate the adequacy of sample 

size in qualitative studies.) Operationally, saturation was declared and interviewing for the study 

ended when the researcher perceived that no new, substantive information could be gleaned for 

coding categories. Strauss & Corbin (1998) define a coding category as being “saturated” when 

no new information (“properties, dimensions, conditions, actions/interactions, or consequences” 

emerges during coding (Strauss & Corbin, 1998, p. 136). They also say that the point at which 

conceptual saturation is attained is subjective. In reality, there will always be more additional, 

new insights. Strauss & Corbin provide the following practical guidance. 

Saturation is more a matter of reaching the point in the research where collecting 

additional data seems counterproductive; the ‘new’ that is uncovered does not add that 

much more to the explanation. Or, as is sometimes the situation, the researcher runs out 

of time, money, or both. (Strauss & Corbin, 1998, p. 136)  

Convenience sampling was used to identify seven interview participants. Registry data 

curators were interviewed for an average of 43.5 minutes during October and November 2015. 

Although thematic saturation was reached, such a small sample cannot reflect that full range of 
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responses that might have been obtained from a larger, more representative (or, “credible” per 

Patton, 2002) sample. The consequence of small sample size and the relative brevity the 

interviews even in a qualitative (Golafshani, 2003, p. 603; Patton, 2002, pp. 242-246) 

exploratory study like this one, with examination focused on data curation practices in a specific 

clinical registry—the CathPCI Registry activity system—is generalizability (or, “transferability” 

per Patton) to other settings. The findings of this study may not be representative of the range of 

hospital-based CathPCI Registry subscribers (in excess of 1,200) in other states or other 

countries, and even less so to free-standing Catheterization Lab facilities and clinical registries 

that are not part of the ACC-NCDR suite of registries. (See Section 3.6 for an expanded 

discussion of issues related to the credibility and rigor of this qualitative research.) 

A description of the participant demographics follows in terms of gender, occupation, 

academic background, title, etc., and the size of the hospitals at which the participants work. 

(Also see Table 3.4 below.) Six of the seven participants were female. All but one had bedside 

clinical experience. Of those with patient care experience, five were nurses and one was a 

radiology technologist. Two participants had graduate degrees. Participants’ job titles usually 

included the words “quality” (part of 3 participants’ titles) or “outcomes” (1); “data” (2) or 

“database” (1); “coordinator” (2) or “analyst” (2). Specific job titles were: “Clinical Quality Data 

Analyst,” “Clinical Outcomes Manager,” “Data Analyst for Cardiac Services,” “Quality 

Coordinator,” “Coordinator for Quality Review,” “Database Manager,” and “Assistant Director 

of Interventional Services.” Time spent in the current job ranged markedly from 9 months to 7 

years, with 3.8 years the approximate average. All of the participants’ job duties included 

working on at least one other registry. The only participant with direct reports had clinical 

experience, is male and belongs to a non-nursing profession. Surprisingly, he did not delegate the 

duty of abstracting for the Registry, preferring to do it himself. Participants worked at hospitals 

in four states. Five of the six hospital locations were on the East or West coast and are 

categorized as teaching hospitals. Hospital size ranged from 233 to 650 licensed beds, with the 

average number of beds being 402. 

3.4.2.1 Roles of registry data curators. Purely for clarification, the role of “data 

curator” is delimited here by distinguishing it from other data-use roles: data collector, data 

curator, data custodian, data steward, and data consumer. Researchers (i.e., authors who have 

published peer-reviewed journal articles using CathPCI® Registry data), could be categorized as 
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data consumers. Medical chart abstractors for the CathPCI® Registry (sometimes, with the job 

title of “Data Manager”) fit the category of  data collectors. Data curators working with the 

CathPCI Registry with job titles of “Data Manager,” “Data Coordinator,” or “Quality 

Coordinator,” for instance also performed duties that could be classified as data collector-

consumer, since some also analyzed the local, raw data generated by the registry; digested and 

reported on the local, benchmarked NCDR (performance) quality reports. Other institutional 

(e.g., Cath Lab and/or hospital facility) staff are hospital administrators. This type of data user 

can be designated the role of data consumer, given their use of processed Registry data in the 

form of their facility’s ACC-NCDR CathPCI Registry performance reports. NCDR and Duke 

Clinical Research Data Analysis Center (DAC) staff can be placed in the data use roles of data 

steward, data custodian, and in the case of the NCDR-DAC staff, the role will be data consumer 

and, possibly the combined role of data steward-consumer, since they also serve as gate keepers 

of the raw Registry data. 

 

Table 3.1: Participant Demographics and Hospital Characteristics ( n=7) 

Gender Female: 6 

Occupation Radiologic Technologist (RT): 1 
RN (Registered Nurse): 5  
Non-clinical: 1 

Time in Current Job 9 months – 7 years 
Average: 3.8 years 

Nursing Degree 
 

Associate’s (ADN or ASN): 2 
Bachelor’s (BSN): 3 

Graduate Nursing Degree 0 

Non-nursing Graduate Degree 2  
MBA: 1 
MPH: 1 

Certification CPHQ (expired) and CMS 

Hospital Location CA: 3 (43%) 
FL: 2 (29%) 
OR: 1 (14%) 
TX: 1 (14%) 

Hospital size (number of licensed beds) Range: 233-650 
Average: 402 

Teaching Hospital 5 

 

  A “data steward's” job is one of enforcement of data policy. A steward determines what 

data is stored, when that data is obsolete, and what the legal conditions are regarding retention or 
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access to the data being stored. The essence of a data stewardship is determination of the 

currency parameters of the stored organizational data and the legal conditions surrounding 

retention or access to the stored data. Data stewards often work in the HR or legal department. 

Duties of data stewards that are related to DQ control include, defining DQ metrics and 

validation rules, performing data validating and monitoring, utilizing standard data profiling 

tools and processes. Data stewards might create and establish policies or standards for ensuring 

data entry, usage and transformation. They might define the data validation and reconciliation 

processes that are to be conducted by data custodians. Data stewards might also define, capture, 

and maintain business metadata (e.g., valid values); redirect requests for source data to the 

appropriate steward; direct consumers to data repository or data warehouse; and report DQ 

errors. 

Essentially, “data custodians” control and manage access to organizational data, which 

requires that they manage the safe transport and storage of data. Their IT focus is on the 

underlying infrastructure and activities necessary to ensure the completeness and accessibility of 

data to users. Data custodians collaborate with data stewards to resolve data issues and make 

system changes. At the source level (e.g., the hospital and Cath Lab information systems, or even 

more fundamentally, the electronic and paper-based (analog) medical records that make up the 

medical chart), data custodians provide the source data or access to that source data in support of 

the source-level architecture. At the source and data repository levels, they communicate source 

delivery and quality issues to the repository team. They partner with the data repository team to 

establish processes to make change requests to a data source feed. Custodians define and 

maintain technical metadata, and use tools to capture and store metadata. 

Ball (2010) cites Lord and McDonald’s (2003) definition for data curation: 

The activity of, managing and promoting the use of data from its point of creation, to 

ensure it is fit for contemporary purpose, and available for discovery and re-use. For 

dynamic datasets this may mean continuous enrichment or updating to keep it fit for 

purpose. Higher levels of curation will also involve maintaining links with annotation 

and with other published materials. (Lord & McDonald, 2003, p. 12, as cited in Ball, 

2010, p. 5) 

Heidorn (2011) includes in data curation for libraries the collection, selection, ingestion, 

audit, storage, disposal, access, reuse, and transformation of data. It is not surprise that in writing 
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about data curation for libraries, Heidorn does not include data creation as an activity associated 

with data curation. 

Kouper (2013) writes that data curation, “involves the selection, appraisal, storage and 

dissemination of objects and collections” (p. 46). Kouper points out that, “data curators need to 

be aware of historical context and socio-political issues, as well as the complexities of everyday 

practice” (p. 47). Kouper’s description of data curators as boundary workers, “…connecting 

people across data types, technologies, disciplines and institutions” also applies to abstractors for 

the CathPCI Registry 

Job titles of participants in this study included the words “quality” (3) or “outcomes” (1); 

“data” (2) or “database” (1); “coordinator” (2) or “analyst” (2). Specific job titles were: “Clinical 

Quality Data Analyst,” “Clinical Outcomes Manager,” “Data Analyst for Cardiac Services,” 

“Quality Coordinator,” “Coordinator for Quality Review,” “Database Manager,” and “Assistant 

Director of Interventional Services.” 

3.4.2.1.1 Medical record abstraction tasks and scenarios. AT is used as a conceptual 

framework in this study to incorporate context, historical factors, and learning as a way of 

analyzing at a conceptually high-level of abstraction the activities involved in medical chart 

abstraction as a work process. Activities in AT are made up of actions, goals, needs or 

requirements tools, roles, rules, strategies, etc. that can be illustrated in scenarios by answering 

the who, what, when, where, why, and how of questions about registry data use activities. The 

process of medical chart abstraction is a complex cognitive task that involves a variety of 

activities/decisions. 

The broad objective of medical record abstraction is to extract the relevant data from the 

record, as determined by the definitions contained in the coder’s data dictionary, then to record 

that data in the format required by the registry database. (Data fields are usually parameterized to 

recognize eccentric data not adhering to data specifications, e.g., values which are out-of-range 

or non-numeric when that data type is required.) Medical chart abstraction, in general, requires 

facility with, if not mastery of, the data definitions for each field/data entity to be abstracted, 

fluency with medical jargon, and clinical knowledge of the relevant medical procedures. The 

abstraction process, which involves reviewing medical charts, interpreting and selecting the 

correct data for the CathPCI Registry, requires both general medical knowledge and 

understanding of specialized medical procedures specific to catheterization and percutaneous 
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Table 3.2: Registry Data Curator: Professional Backgrounds and Range of Job Duties 

Registry Data Curators 

Professions Job Duties 

• Nurses (RN’s, ARNP’s; ADN-
prepared, BSN-prepared, etc.) working 
in the Quality Department or 
Cardiovascular Service Line 
Departments 
 

• Other clinicians with clinical 
cardiovascular experience (e.g., 
Radiology Techs; other Cath Lab 
personel) 
 

• Public Health Professionals (M.P.H. 
degree) 
 

• Non-clinical data analyst, clinical 
performance improvement personnel 
(e.g., with MBA) 

• Assure DQ. 
- Monitor Registry DQ. 
- Identify DQ problems. 
- Resolve DQ problems, including those 

originating in the medical record. 
 

• Create meta-data in preparation for audits 
and to enable accurate responses to in-house 
queries (e.g., from individual physicians or 
hospital administrators). 
 

• Collaborate with cardiologists, Cath Lab 
staff, other data curators, ACC-NCDR, and 
3rd party software vendors to discover and 
resolve DQ problems. 
 

• Patient Outcomes Monitoring (concurrent & 
retrospective using prescribed metrics) 
 

 • Performance improvement (identifying gaps 
in performance and using selected 
performance metrics to measure change) 
 

• Data analysis 
 

• Dissemination of outcomes metrics to 
stakeholders, including insurance companies 

 

coronary intervention, the medical instruments and drugs used in these procedures (e.g., types of 

stents), and the work environment in which these procedures are conducted. This knowledge is 

often gained through prior, clinical work experience in a Cath Lab (catheterization laboratory), in 

which catheterizations—percutaneous coronary diagnostic and interventional (PCI) 

procedures—are performed, a cardiac intensive care unit (ICU), or an in-patient hospital unit in 

which cardiac surgery patients commonly receive care. The degree of interpretation required to 

interpret the medical record for each of the data fields (“data elements”) in the CathPCI® 

Registry varies considerably. For instance, several data fields in the registry are used to 

characterize the location of stent placement. Due to the circuitous, non-symmetrical vascular 

structure of the heart and a wide variation in what constitutes even normal cardiac anatomy, 
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specifying stent placement location of numerous stents can be tricky. Stents are sometimes 

placed end-to-end, around bends in a vessel, or on the border of different sections of a vessel. 

Generally speaking, medical chart abstraction involves a sequence of tasks that require fluency 

with the registry’s data definitions, founded in concrete knowledge of the domain. (A description 

of the process used to conduct the task analysis for this study was discussed above in Section 

3.4.1.2. Also, see the product of this task analysis in Appendix M.)  

3.4.3 Participant Recruitment 

The researcher’s history of working in a variety of civilian and military American hospitals in 

the US and abroad inspired careful study design to encourage and facilitate participation by 

mitigating barriers to participation—namely employees’ understandable concerns about the 

consequences of inadvertently revealing privileged hospital information or information about 

their own job performance in an audio recorded interview. To avoid this possible obstacle, the 

researcher routinely introduced herself and the study to prospective participants by describing the 

aim of the study, providing examples of actual interview questions and the various strategies 

implemented in the study to ensure the strict anonymity of their participation and responses. The 

researcher also emphasized the fact that by deliberate design none of the interview questions 

involved requests for confidential patient or privileged corporation information, in addition to 

her independence as a doctoral student researcher, and her sensitivity to concerns about 

confidentiality and anonymity as a fellow nurse currently working in a similar role at an 

unaffiliated hospital. Nonetheless, employee concerns materialized at the start of the study when 

three prospective participants cancelled their scheduled interviews. Two of the three explained 

their strong reluctance to participate after having approached their direct supervisors. The third 

failed to respond to several judiciously spaced telephone calls at and soon after the scheduled 

telephone meeting time. Subsequently, the researcher made it routine practice to contact eligible 

participants first by telephone, if at all feasible. Perhaps the most effective aspects of the 

modified recruitment strategy were to: (1) recommend during the initial telephone conversation 

that staff speak with their supervisors frankly about the opportunity to participate and that they 

request permission from their supervisors before committing to me, then (2) send a follow-up 

email with the research advertisement (approved and stamped by the Florida State University 

IRB), the most current version of the interview questions, and a blank consent form as email 

attachments for review by the prospective participant and his or her supervisor. The investigator 
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reasoned that if supervisors understood the limited scope and relatively innocuous nature of the 

actual study questions, supervisors would be more likely to provide their direct reports with 

permission to participate. This permission would then serve to assuage employee concerns and 

thereby, reduce prospective participant attrition. 

 At the outset, given the anticipated and understandable reluctance of hospital employees 

to participate in what could easily be (and, most often was) misperceived as a request for closely 

guarded, proprietary information, the researcher made discussion of the study over the telephone 

a priority in her solicitation of prospective participants. In most cases, for practical reasons, 

solicitation over the telephone preceded submission of study documents. Rarely, some 

prospective participants were solicited initially by email. In one case, a supervisor of a 

prospective participant generously called this researcher to discuss the study after reading the 

documents she had provided. Although he had approved his staff’s participation, he indicated 

that he would also need to seek approval from his supervisor. Neither the prospective participant 

nor the supervisor resumed contact to participate. 

In addition to assuaging, if not allaying, apprehension of employees and their supervisors 

in order to encourage and enable (but not coerce) participation in the study, a focal goal in 

providing the semi-structured interview questions to participants pre-interview was to ground the 

interview participants in the relationship of the study description to the interview questions so 

that participants might begin to contemplate both the answers they would like to give and to 

encourage participants to envision any bounds, restrictions on the information that might be 

proffered during the interview. (In verbally reviewing the consent form prior to interviews, the 

researcher also reminded participants that if there was any question that he or she did not want to 

answer, he or she should indicate as much and the researcher would move on, or discontinue the 

interview—whichever the participant would prefer.) 

 

3.5 Data Collection and Analysis 

This section describes the process used to collect and analyze the data collected during seven 

qualitative semi-structured interviews of data curators for the CathPCI Registry.  

Informed consents had previously been sent to all participants as part of the solicitation 

process. The informed consent form was reviewed over the telephone in the case of all but one 

face-to-face interview, when the consent was reviewed in person prior to the start of the 
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interview. After thoroughly completing the informed consent process that included being sure to 

provide prospective participants with the risks and benefits of participating, more opportunity to 

ask and discuss any remaining questions and to provide participants with useful, informative 

responses to any questions and concerns; informing subjects of their rights, the voluntary nature 

of the study, including their right to discontinue the study at any time and to not answer any 

question, the researcher requested permission to record the interview. Then, the researcher 

started the audio recording and asked all participants to state again for the audio record that they 

consented to participate. Consenting signatures were obtained and signed informed consents 

were exchanged as necessary. In most cases, signed informed consents were exchanged via 

email, after interviews were complete. (Participants were provided a copy of the consent that 

included both the participant’s and the researcher’s signatures.) When deemed useful, the 

interviewer-researcher used semi-structured interviews previously developed through 

brainstorming and Go & Carroll’s (2004) scenario-based task analysis. The scenarios provided 

interview participants with a clarifying, contextualizing scenario, when useful to facilitate 

authentic, reliable responses to interview questions.  

All interview respondents answered all questions and provided clarification as requested. 

The interviewer-researcher thanked all participants for their participation at the conclusion of 

each interview and sent digital $30 gift cards to six of the participants via email. A hard copy gift 

card was given to the single face-to-face participant. 

The researcher meticulously transcribed each of the seven audio recorded interviews, 

each of which was replete with technical, cardiovascular medical terminology and registry-

specific jargon. As transcriber, the researcher reviewed the audio recordings multiple times to 

ensure the accuracy of each transcript. Most of the telephone interviews contained one to three, 

garbled single words, phrases, or sentences that the transcriber-researcher was not able to 

interpret due to telephone recording quality. These uninterpretable words were documented in 

the transcripts with as much detail as could be gleaned by listening multiple times. The 

transcriber-researcher also transcribed sounds made by respondents and the interviewer-

researcher, tones of voice, laughs, chuckles, pauses, etc., and made notes of what she 

remembered thinking or doing when she thought that might be informative. A fellow doctoral 

student in the FSU School of Information was employed to assist the researcher in the 

development of a coherent, comprehensive Code Book and a valid and reliable coding scheme. 
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She had prior experience in qualitative coding and NVivo software. The researcher began 

creating the Code Book six months prior to the start of interviews. It contained all concepts 

central to both AT and Stvilia’s et al.’s (2007) generalized quality assessment framework were 

defined using a variety of illustrative citations from the literature and, where useful, a condensed, 

synthetic definition by this author. This researcher also supplied correlating instantiations 

gleaned from interview content and this author’s personal experience for use as contextually 

relevant examples of conceptual coding categories. The role of this experienced doctoral student 

was to evaluate the usability of the Code Book, and thereby, to provide an objective assessment 

of the adequacy of the Code Book in terms of comprehensiveness and internal consistency. 

During three audio-video Skype sessions lasting a total of six hours, the researcher trained the IS 

doctoral student in the study topic, goals and methods, including the Information Quality 

Assessment Framework and AT. Then, over two more Skype sessions lasting a total of four 

hours, the doctoral student provided insightful and useful feedback that the researcher 

incorporated into refinement of both the Code Book and the coding scheme. 

Using the Code Book, the researcher coded the semi-structured interviews with NVivo 

Pro version 11 qualitative analysis software (QSR International, Victoria, Australia) in recursive 

“first-passes.” However, the researcher frequently compared and triangulated content in the 

interviews with the information in archived CathPCI Registry documents found on the Internet 

and the CathPCI Registry portal. The dual-phased coding process of conducting thematic coding 

followed by open coding, was imposed more as an abstract, formal design strategy, rather than a 

practical necessity. In the messy reality of moving between inductive and deductive methods, 

“open coding” was performed concomitant with “thematic coding.” Then, the “second pass” was 

done formally, as the final step in the coding process. This second pass involved an open coding 

strategy. In this open coding phase, “in vivo” coding, using the words of interview respondents, 

was accomplished (Strauss & Corbin, 1998). 

 

3.6 Validity and Reliability 

Philosophy, epistemology, theoretical orientation, and research purpose determine the criteria for 

judging quality and credibility in research (Patton, 2002, p. 542). Research using qualitative 

methods is based in the philosophy and assumptions of the naturalistic paradigm. Thus, many 

qualitative researchers believe that applying positivist criteria (e.g., measures of validity and 
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reliability) to the assessment of rigor in qualitative research is inadequate and inappropriate 

(Golafshani, 2003). Guba (1981) relates the criteria for judging the trustworthiness of qualitative 

studies that are conducted in the naturalistic paradigm, to essential assumptions about the nature 

of reality and the investigator’s relationship to the object (or, “subject”) of study. The naturalistic 

paradigm asserts that the “inquirer and the respondent…are interrelated, with each influencing 

the other.” According to Guba, naturalistic researchers endeavor to “maintain an optimal distance 

between themselves and the phenomenon, but never for a moment do they consider the ‘optimal’ 

distance as impervious to inquirer-respondent interchanges” (Guba, 1981, p. 77). This view of 

reality and the researcher’s place in that reality is in sharp contrast with that of the rationalistic 

paradigm (the perspective adopted in quantitative research), in which an inquirer is considered 

independent from the object of study and can “maintain a discrete…distance” from the subject of 

investigation. Consequently, Guba suggests that “trustworthiness” (rather than rigor) should be 

the goal in qualitative research. Measures for judging the quality or “trustworthiness” of research 

include: “credibility” as the naturalistic “truth value” analog to the rationalistic quality criterion 

of internal validity, “transferability” as a more appropriate “applicability” analog to external 

validity and generalizability, that “consistency” be considered in terms of “dependability” rather 

than reliability, and “confirmability” as a measure of neutrality instead of the rationalistic 

measure of objectivity (Patton, 2002, p. 546). “Dependability” entails a systematic process 

methodically adhered to. “Authenticity” is defined by Patton as the “reflexive consciousness 

about one’s own perspective” and “appreciation for the perspectives of others…” (p. 546).  

 

3.6.1 Measures of Validity: Credibility and Transferability 

From the quantitative research perspective, validity relates to whether the means of measurement 

are accurate and whether they are actually measuring what they are intended to measure. Validity 

in quantitative and qualitative research is a measure of the quality of the data, the results, and 

their interpretation. In qualitative research, there is more focus on validity than reliability 

(Creswell & Clark, 2011, p. 211). In the qualitative research paradigm, validity can be thought of 

as the extent to which the object of study can be said to have been accurately depicted. Guba 

(1981) redefines the positivist notion of internal validity for qualitative studies in terms of 

“credibility.” He equates external validity and generalizability to “transferability.” The aim is to 
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determine whether the account provided by the researchers and participants is accurate, 

trustworthy, and credible.  

In qualitative interviews, precision in description and stringency in meaning 

interpretation correspond to exactness in quantitative measurements (Kvale, 2007). Respondents 

interacting with different interviewers using the same interview guide may generate different 

statements on the same themes, due to differences between interviewers in levels of sensitivity 

towards and knowledge about the topic of the interview. Thus, an interviewer who, for instance, 

has little practical knowledge of interventional cardiology or abstracting for clinical 

cardiovascular registries may have difficulty soliciting nuanced descriptions of data curation 

practices in from her interviewees. If the research goal is to collect inter-subjectively 

reproducible data, Kvale (2007) recommends greater standardization of the interview format to 

restrict responses to more superficial aspects of the topics understandable to the average 

interviewer. The researcher’s authentic experience working in the role of data curator in two 

hospitals over the course of several years provided context and insight into the nuanced, dense 

responses provided by respondents. Having been embedded in a similar work organization 

during the interviews with access to the Registry interface enabled richer and, hopefully more 

credible findings. 

 

3.6.2 Measures of Reliability 

The consistency and trustworthiness of qualitative interview findings can be influenced by 

“interviewer reliability” and “transcriber reliability” (Kvale & Brinkman, 2009). The interviewer 

is an essential research instrument in an interview. Interviewer reliability is a measure of an 

interviewer’s skill in collecting reproducible data and can be influenced by interviewing style 

(Dijkstra, 1987), interviewer technique (e.g., not “getting involved” with the interviewee) so that 

responses cannot be attributed to the behavior of the interviewer (Kvale, 2007; Rubin & Rubin, 

2005), and the degree of uniformity in interviewer behavior across interview participants. This 

researcher’s prior training and experience in conducting semi-structured interviews in a variety 

of research projects diminished the likelihood of problems related to interviewer reliability. 

Transcriber (or, inter-transcriber) reliability is a measure of the reproducibility of a 

transcription of a recorded interview. The standard strategy for ensuring the accuracy of a 

transcribed interview is to compare transcriptions of the same passage by two different 

http://smr.sagepub.com.proxy.lib.fsu.edu/search?author1=WIL+DIJKSTRA&sortspec=date&submit=Submit
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transcribers. Due to the over-riding concerns of interview participants regarding confidentiality, 

the researcher was the only transcriber. However, the researcher invested significant time and 

effort to create accurate transcriptions. Some interviews contained several statements that could 

not be understood due to the quality of the telephone connection and audio recording. 

The reliability of an instrument is an indicator of how consistently (precisely) the 

instrument measures the psychological construct. The reliability of a quantitative research 

instrument is evaluated in terms of the extent to which scores on the instrument are free from 

measurement error. Although reliability defined this way is intended for quantitative instruments, 

the notion of inter-rater reliability has an analogue applicable to this study in inter-coder 

agreement (Creswell & Clark, 2011, p. 212). As discussed above, a study Code Book was 

created in which all component concepts specified by AT and the generalized quality assessment 

framework (Stvilia et al., 2007) were defined using (a) illustrative excerpts from the literature, 

(b) briefer, summary descriptions, and (c) contextualizing instantiations from the CathPCI 

Registry activity system. The best strategy for ensuring that coding is reliably performed is to 

employ another coder trained to use the study’s code book. Coding in this study necessarily was 

performed by the researcher, alone. The researcher’s clinical experience in cardiovascular 

medicine and prior experience as an abstractor and data manager were deemed necessary to 

make sense of brief, but dense interviews replete with medical jargon and contextually specific 

registry terminology. The strategy used here to mitigate the absence of a second coder was to 

improve the clarity (intersubjective verifiability) and coherence (internal consistency reliability; 

McDonald, 1999) of the Code Book, itself. A doctoral student in the Florida State University 

School of Information who had prior experience with qualitative coding and the use of NVivo in 

IS research provided valuable feedback for the improvement of the Code Book as a coding tool. 

The doctoral student, assumed the role of a hypothetical second coder, and was trained by the 

researcher over several hour-long sessions in use of the Code Book. Her verbal feedback dealt 

with strategies to improve the usability of the Code Book and the transparency of the coding 

scheme. Both the Code Book and the coding scheme were refined using the doctoral student’s 

insightful recommendations. As a result, the Code Book used in combination with the task 

analysis, each heavy with detail (or, “thick description”), provide greater transparency to the 

study’s coding scheme and has the potential to improve the dependability and confirmability of 

the findings, and the replicability of the study. 



133 

3.7 Rationale for Using a Qualitative Design 

This research project originated in the goal of examining DQ within the CathPCI Registry. DQ 

can be measured directly by examining the data (e.g., by comparing audits of medical charts to 

data entered by abstractors into the Registry), or indirectly by analyzing Registry data 

provenance, the reputation of the data creator, and the process of creating and using that data 

(Stvilia, Twidale, Smith, & Gasser, 2008). The inaccessibility of medical charts and de-

identified, raw, proprietary Registry data made the direct method of DQ assessment impractical. 

The alternative of indirectly investigating Registry DQ by focusing on the single most critical 

source of Registry DQ problems—data curation at the hospital level—was deemed both feasible 

and valuable.  

The qualitative approach used in this study provided the researcher with a more intimate 

understanding of the work that data curators do, in particular, the complexities of their DQ 

activities and work environments. A qualitative approach to data collection in this study has 

accommodated the exploratory nature of the research by enabling creation of a knowledge base 

organized around a proven DQ assessment framework (Stvilia et al., 2007). The products of this 

exploratory study can support a larger research program aimed at generating a contextually 

sensitive DQ assessment model. In the larger program of research, qualitative interviews with 

members of the community of practice necessarily precede quantitative survey development. 

Such a description as this one of the CathPCI Registry activity system, which has focused on 

data curation and DQ assurance at the hospital facility level, can assist the development of a 

quantitative survey questionnaire using narrative scenarios. These scenarios might be used to 

augment more formalized and objective survey questionnaires by authentically recreating in the 

imaginations of questionnaire respondents their complex work activities and the intricate socio-

technical contexts of those activities and, thereby stimulate more valid and reliable responses to 

survey items. 

 

3.8 Limitations 

What follows is a discussion of some of the limitations of this exploratory, qualitative study 

design. 
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3.8.1 Methodological Framework 

The generalized Quality Assessment Framework (Stvilia et al., 2007) was intentionally designed 

for the development of context-dependent and domain-specific DQ models. This study focused 

on the specific domain and context of data curation that takes place at hospitals for the CathPCI 

Registry. The study did not interview interventional cardiologists who create a significant 

portion of the relevant medical record data, which serves as a central component of the encoded 

Registry data, and are the experts in the ontological underpinnings of the cardiology ontology on 

which the Registry is founded. Nor was anyone interviewed who is: (a) involved in CathPCI 

Registry ontology development, expert in interventional cardiology practice standards, or 

specification of data requirements at the ACC Foundation, (b) familiar with data curation and 

management conducted at NCDR and Duke Clinical Research Institute (DCRI), the Statistical 

Coordinating Center for the CathPCI Registry; data analysis at the Yale Center for Outcomes 

Research & Evaluation (CORE), which is NCDR’s Data Analysis Center (DAC) for the CathPCI 

Registry. Thus, only a circumscribed portion of the data curation process was described in this 

study. As a result of these limitations, the activity theoretic description developed here cannot 

provide insight into the distributed Registry infrastructure, the data warehousing or automated 

data checking, and may not be applicable to data curation conducted outside of a hospital, much 

less to other clinical registries in other countries. 

3.8.1.1 The qualitative method. Researchers using qualitative methods adopt the 

philosophical perspective and assumptions of the naturalistic paradigm. Guba (1981) relates the 

criteria for judging the trustworthiness of qualitative studies, like this one, that are conducted in 

the naturalistic paradigm to their basis in assumptions about the nature of reality and the 

investigator’s relationship to the object (or, “subject”) of study. The naturalistic paradigm asserts 

that the “inquirer and the respondent…are interrelated, with each influencing the other.” Guba 

points out that naturalistic researchers endeavor to “maintain an optimal distance between 

themselves and the phenomenon, but never for a moment do they consider the ‘optimal’ distance 

as impervious to inquirer-respondent interchanges” (Guba, 1981, p. 77). This view of reality and 

the researcher’s place in that reality is in sharp contrast with that of the rationalistic paradigm, in 

which an inquirer is considered independent from the object of study and can “maintain a 

discrete…distance” from the subject of investigation. Consequently, Guba suggests that 

“trustworthiness” (rather than rigor) should be the goal in qualitative research. Measures for 



135 

judging the quality or “trustworthiness” of research include: “credibility” as the naturalistic 

“truth value” analog to the rationalistic quality criterion of internal validity, “transferability” as a 

more appropriate “applicability” analog to external validity and generalizability, that 

“consistency” be considered in terms of “dependability” rather than reliability, and 

“confirmability” as a measure of neutrality instead of the rationalistic measure of objectivity 

(Patton, 2002, p. 546). “Dependability” entails a systematic process methodically adhered to. 

This study is grounded in social constructivist theory (Fleck, 1935, 1981; Latour & Woolgar, 

1979), specifically cultural historical AT (CHAT) (described more fully above Section 2.8.2).  

Patton identified authenticity as a criterion for assessing the quality of social constructivist 

research. “Authenticity” is defined by Patton as the “reflexive consciousness about one’s own 

perspective” and “appreciation for the perspectives of others…” (Patton, 2002, p. 546).  

3.8.1.1.1 Sources of bias and strategies to mitigate bias. This researcher acknowledges 

the bias of a post-positivist, Fleckian social constructivist (Fleck, 1935, 1981; Latour & Woolgar, 

1979) epistemology. This stance is compatible with the naturalistic paradigm (Guba, 1981) and 

the tenets of cultural historical AT (CHAT) described more fully above (Section 2.8.2): (a) 

consciousness is anchored in and emerges from socially organized labor (activity); (b) cognitive 

activity originates in the context of culture and social interaction, (c) consciousness is a product 

of tool-mediated activity, and (d) the major function of human activity is to transform material 

and ideal (ideated) objects into desired outcomes. Philosophical biases underpin what is valued 

as scientifically rigorous. 

 3.8.1.1.2 Interviewer bias. Prior professional use of the CathPCI Registry and 

perceptions of DQ motivated this investigator to conduct the research. The researcher’s shared 

work experience with interview participants had the potential of biasing the researcher’s 

attitudes, interactions, and interpretations of participants and their responses and consequently 

threatening the validity and reliability of research findings. Nonetheless, the researcher also 

places high value on the perspectives of other Registry users, whether or not those perspectives 

are concordant with her own. Prior training and experience designing and conducting semi-

structured interviews in various research projects reduced the likelihood of this bias.  

 3.8.1.1.3 Potential of biased, if not cautious, participation by data curators. The 

researcher’s history of working in a variety of civilian and military American hospitals in the US 

and abroad inspired careful study design to encourage and facilitate participation by mitigating 



136 

barriers to participation—namely employees’ understandable concerns about the consequences 

of inadvertently revealing privileged hospital information or information about their own job 

performance in an audio recorded interview. To mitigate this possible obstacle, the researcher 

endeavored to build trust from first contact with a prospective participant through the process of 

informed consent and conduct of the interview. As a member of the target audience, herself, the 

researcher appreciated the concerns of participants. She routinely introduced herself and the 

study to prospective participants by candidly describing herself as an independent researcher; the 

aims of the study, providing examples of actual interview questions; and the various exacting 

strategies implemented in the study to ensure the strict anonymity of their participation and 

responses. The researcher also emphasized the fact that, by deliberate design, none of the 

interview questions involved requests for confidential patient or privileged corporation 

information, in addition to my independence as a doctoral student researcher and sensitivity to 

concerns about confidentiality and anonymity as a fellow nurse currently working in a similar 

role at a different hospital. Nonetheless, employee concerns materialized at the start of the study 

when three prospective participants cancelled their scheduled interviews. Two of the three 

explained their strong reluctance to participate after having approached their direct supervisors. 

The researcher immediately discontinued solicitation efforts and contact; they prospective 

participants were not recruited. The third failed to respond to several judiciously (respectfully) 

spaced telephone calls at, and soon after the scheduled telephone meeting time. Soliciting staffs’ 

perceptions about the work they do and the possible repercussions of participating clearly 

disinclined the participation of some. It is not a stretch to imagine that such wariness also had an 

impact on the candidness of actual participants’ responses. Indeed, two consented participants 

articulated their concerns about provisions for the anonymity of their participation and the 

confidentiality of their responses—one just prior to the start of the interview and the other at the 

end of the interview. (The researcher’s response to these concerns is also discussed in Section 

3.9 Ethics.)  

Subsequently, the researcher made it routine practice to contact eligible participants 

first by telephone, if at all feasible. Perhaps the most effective aspects of the modified 

recruitment strategy were: (1) to recommend during the initial telephone conversation that staff 

speak with their supervisors frankly about the opportunity to participate and that they gain 

permission from their supervisors to participate, then (2) to send a follow-up email with the 
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research advertisement (approved and stamped by the Florida State University IRB), the most 

current version of the interview questions, and a blank consent form as document attachments for 

review by the prospective participant and his or her supervisor. In one case, a supervisor of a 

prospective participant generously called me to discuss the study after reading the documents I 

had provided. Although he had approved his staff’s participation, he indicated that he would also 

need to seek approval from his supervisor. Neither the prospective participant nor the supervisor 

resumed contact to participate. 

It is hard to know if staff and their supervisors would have been as cautious about 

participating if the researcher had been colleague employed in the same hospital. While it is 

likely that the researcher’s outsider status served as a barrier for many, the trade-off of enhanced 

access to participants seems relatively insignificant when compared to the ethical challenges and 

bias associated with engaging fellow employees in research, which easily could have 

complicated conduct of the study in different, subtle ways resulting in confounded findings. 

There is benefit in the researcher’s status as an organizational outsider; bias resulting from 

participants’ perceptions of coercion is less likely. 

 

3.8.2 Sampling 

Sampling for archival document review was significantly limited by two practical issues. The 

first relates to the proprietary nature of the Registry, its corporate documents, and data. The 

second limitation is legal and a matter of hospital corporate policy. Federal HIPAA 

confidentiality law, in combination with the information policies of the researcher’s hospital 

employer forbids hospital staff from accessing patient information without there being 

demonstrable evidence of need related to one’s job duties for a specific patient. Between 2010 

and 2011, the researcher was employed by a US hospital as a data manager for the CathPCI 

Registry. During that time, the researcher’s job duties entailed use of the Registry, collection and 

use of Registry data and NCDR performance improvement reports. However, the brunt of this 

researcher’s job duties from July to December 2016 revolved around a different national cardiac 

registry and rarely involved data analysis for the CathPCI Registry or necessitated accessing the 

HIPAA-protected patient information associated with the CathPCI Registry. Thus, document 

access (and use) was limited to just those NCDR performance reports containing anonymized, 

aggregated data—no reports with HIPAA-protected patient information. As discussed above, 
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these were also reasons that governed study design from the outset of planning. In fact, it was 

recognition by the researcher and her Committee of the futility of conducting a study that would 

rely on accessing patient charts and HIPAA-protected patient information that led to the current 

study design. 

 3.8.2.1 Limitations related to recruitment strategy. Recruitment of research 

subjects was convenient, and certainly non-randomized. Hospital staff who elected to participate 

may be qualitatively different from those who chose not to participate. When the investigator 

asked two select participants why they participated, they both indicated social responsibility. 

Staff who held relatively more critical attitudes about the quality of the Registry, negative 

perceptions about the participation of their hospital, or were less confident about their own 

performance in their Registry work than those who elected to participate may have been less 

inclined to participate in the study. For similar reasons, it is possible that supervisors who did not 

condone the participation of staff, held similarly critical attitudes about the Registry or their 

hospital’s participation in the Registry. It is also conceivable that staff and those supervisors who 

had the opportunity to review the research advertisement, consent form and to weigh in on the 

issue, simply were disquieted by the mere possibility that an employee might be put in the 

uncomfortable situation of being asked sensitive questions about the staff member’s or the 

hospital’s performance and the repercussions of inadvertently providing information that might 

negatively impact his or her job. Hospital employees in the United States are enculturated 

through formal education and corporate training to be ever mindful of the confidentiality of 

patient and corporate information.   

 3.8.2.2 Sample size. The impact of small sample size in quantitative studies is widely 

accepted to be diminished generalizability. However, the association between sample size and 

generalizability in qualitative research is not so straight forward. Nor is the assessment of sample 

size adequacy via saturation. O’Reilly and Parker (2013) assert that sufficiency of sample size 

should rather be measured by “depth of data rather than frequencies.” Sampling should aim, 

instead, to include participants who best represent the research topic (Sandelowski, 1995). The 

aim of some qualitative work is to have generalizability or transferability. In such cases, sample 

size may play a more important role (Onwuegbuzie, 2003). However, generalizability beyond the 

specific domain and context of the CathPCI Registry is not the goal of this study. The aim of this 

study is a domain-context specific description of data curation practices in the CathPCI Registry 
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activity system. Seven hospital Registry curators were interviewed for this exploratory study. 

There are approximately 1,200 hospitals that participate in the Registry. Although thematic 

saturation (Strauss & Corbin, 1998) was reached, it is probable that such a small sample does not 

reflect the range of responses that might have been obtained from a more representative sample. 

Participants came from four states. The findings of this study may not be generalizable to the 

vast range of hospitals in other states or other countries. 

3.8.2.3 Study context. The generalizability of this study is limited by work context 

homogeneity. Free-standing (i.e., non-hospital) catheterization labs are also eligible to participate 

in the CathPCI Registry. Additionally, external (to subscribing organizations) medical record 

abstractions services by independent companies are available to subscribers. Hospital use of 

these services seems to be expanding. However, only data curators working in hospitals were 

included in this study. The data practices of curators working in free-standing cath lab facilities 

and external medical abstraction companies were not investigated. It is conceivable that data 

curation practices in a hospital environment differ in substantive ways from the work done in 

other contexts due to relative availability and accessibility of important resources, if not other 

factors. For instance, free-standing catheterization lab facilities may be organizationally 

unaffiliated with a hospital, economically independent, and not able to support a more 

differentiated division of labor. Staff duties might encompass a variety of clinical and registry 

data curation tasks. The same staff that curates data for the Registry might also be tasked with 

management and communication of all facility performance improvement efforts (i.e., Registry 

data usage). Alternatively, data curation for the Registry may be distributed among a variety of 

clinical staff that need to balance assisting in laboratory medical procedures with the tasks of 

collecting and entering procedural data into the Registry. In the unlikely case that an independent 

lab facility has access to the complete medical records (and, thus a more complete medical 

history) of other institutions (e.g., hospitals at which the patient received care), the mere need to 

access other electronic record systems would likely affect both data practices and DQ. Although 

the proportion of CathPCI subscribers that are free-standing facilities has not been investigated, 

the researcher is confident that the vast preponderance of cath labs in the US are both physically 

proximal to a hospital (if not located within a hospital building) and organizationally affiliated 

with a hospital. 
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As discussed above, Stvilia et al.’s (2007) generalizable quality assessment 

framework is designed for the development of domain and context-specific assessment models. 

The framework has been proven robust through effective application in a variety of communities, 

including a Condensed Matter Physics (CMP) community (Stvilia et al., 2014). 

  

3.8.3 Data Collection 

Several limitations of the study are a product of data collection procedures. Due to over-riding 

time concerns, the only face-to-face interview necessarily was conducted in an empty office 

within a small suite of offices in which the study participant worked. This interview space was 

graciously provided by the staff, but was not ideally suited to a confidential interview. Although 

the office door was closed and colleagues thoughtfully dispersed themselves when the interview 

began, the size of the office and its proximity to the central, shared work area made it possible 

that the participant’s responses could be overheard by colleagues. In retrospect, it would have 

been valuable to request at the outset an alternative, more sequestered space.   

However, the interviews were audio recorded and transcribed by the researcher with 

as much detail as possible. Notes were made contextually regarding tone of voice, pauses, any 

external events heard in the environment. The notes not only supplied a more nuanced sense of 

the respondents, their attitudes and concerns, but also an opportunity for the interviewer to reflect 

on her interview style and the dynamics between the researcher and the study participant. 

Responses to the interview question representing RQ#1.7 “What are some of the 

norms and rules regulating these curator activities?” apparently suffered due to inadequate 

provision of illustrative examples (e.g., HIPAA) by the researcher during conduct of the 

interviews. The majority of the seven participants were not able to supply a useful response to 

the question. However, the dearth of responses also may be a function of lack of knowledge 

among the participants on the topic. 

 

3.8.4 Data Analysis 

As discussed above, coding was conducted by one coder—the researcher. Researcher biases have 

been acknowledged above. Systematic procedures for data analysis were used to diminish 

researcher bias, while accommodating, if not facilitating, creativity in coding using a Code Book 
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with prescribed definitions based on AT and the generalized information quality assessment 

framework, in addition to open coding. 

  

3.8.5 Scope of Study 

Exploratory studies like this are limited in scope by deliberate design. The typical reasons for 

limiting the scope of other studies apply to this one, namely the need to explore a relatively 

unexplored area of research and the practical drivers of limited researcher time and resources. 

Although the advantages of a narrower scope make the study feasible, the consequential trade-

offs of a narrower scope require acknowledgement. The original mixed-methods study design 

was aimed at describing, what is in reality, a much more complex activity system than that 

represented here. Data curation at the facility level is just one sub-system of the larger CathPCI 

Registry entity that is made up of a distributed and diverse network of stakeholders from an 

assortment of professions distinguished by different roles, objectives, incentives, rules and 

standards related to Registry work. Data curation and registry management at Duke Clinical 

Research Institute (DCRI) involves substantively different data practices, than do those of 

unaffiliated medical researchers, third party software vendors, and hospital-based data curators.  

Although DCRI uses Registry data for research purposes, the accessibility of that 

undigested, “raw,” proprietary data to researchers outside of the ACC Foundation and DCRI is 

restricted. The NCDR has contractual agreements with subscribing hospitals that only permit 

NCDR’s Data Analysis Centers (DACs) to work with NCDR registry data (NCDR Investigator 

Guide v1.2, p. 5). 

Consequently, Registry data use practices for different communities of researchers will 

be affected by different rules, standards, norms, data requirements and structure.  Researchers 

who do not participate in data curation at the hospital level will not have the same insight into 

data provenance or the limitations of that data. The intended IS academic audience of this 

dissertation requires no elaboration or reminding beyond what already has been discussed 

regarding the salience of researchers’ requirements to understand the limits of the data they use.  

This dissertation does not provide a full exploration of all aspects of the work 

organization of the CathPCI Registry. Key issues of ontology development, database 

infrastructure, software interoperability, informally defined workflows among a large, 

heterogeneous and distributed community of Registry users, variability in awareness and 



142 

expectations of what constitutes adequate thresholds for DQ, etc. are not addressed here. The 

focus in this study is on one component—a subsystem—within the larger community of Registry 

data curators, data managers, data stewards and data users. Time nor resources enabled inclusion 

of other key registry DQ stakeholder groups (e.g., interventional cardiologist administrators, 

Cath Lab and hospital administrators), whose wider organizational perspectives and daily work 

require consideration of the institutional costs of DQ and value of the Registry participation; 

ACC-NCDR staff of the CathPCI Registry, whose roles in curating data for the Registry vary 

substantially from that of hospital-based data curators; researchers; nor third party software 

vendor companies. These limitations recommend future research that examines the system in its 

breadth and depth. 

AT (cultural historical AT) defines context temporally and spatially. A premise of AT is 

that the history of an activity system influences current and future contradictions within the 

system. Stvilia et al.’s Quality Assessment Framework emphasizes the impact of contextual 

change on DQ. A thorough, longitudinal analysis of the CathPCI Registry, particularly of DQ 

within this registry, others like it in the US and abroad (e.g., The Society of Thoracic Surgeons 

Registries) and the shifting context of healthcare data governance is beyond the scope of this 

project.  

The negative impact of providing a description of just one component of the more 

complex activity system is, of course, to limit a gestalt appreciation of the complexity of the 

CathPCI Registry. Nevertheless, this exploratory study’s narrowed focus on hospital data 

curation practices for in-patient registries can yield insight into a variety of issues relevant to 

hospitals, curators, and e-Science researchers, including some of the socio-technical factors that 

affect the quality of hospital-curated data, and practical strategies for improving DQ. Given 

sufficient resources, this exploratory study also would have included hospital administrators, 

whose practical insight into the institutional costs of DQ and value of the Registry could be used 

to support development of a contextually-sensitive, DQ value assessment model and more 

meaningful cost-benefit analyses by clinical registries and hospital quality departments. The 

findings from this study have the potential to stimulate preliminary discussions in hospitals of 

issues to consider in weighing the costs and benefits of investing in DQ. 
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3.9 Ethical Conduct of Research 

Prior to the conduct of interviews, the researcher garnered approval from the Florida 

State University (HSC 2015.16078) institutional review board for the interview portion of the 

study. (Refer to the Florida State University Human Subjects Committee-stamped informed 

consent in Appendix B.) The researcher completed CITI and FSU human subjects training before 

making that application. Written and verbal consent was obtained from all research participants.  

The Federal Policy for the Protection of Human Subjects (Title 10, Code of Federal 

Regulations, Part 745) governs all human subjects research and requires that all relevant 

information about the study, including the risks and benefits of participating are conveyed to 

prospective participants in clear and simple language, and ensuring that the information is 

understood and appreciated. These are essential components of the informed consent process, 

which the researcher completed before beginning any interview. The risks and benefits of the 

study were explained to prospective participants prior to the start of interviews. Afterwards, 

participants were asked to sign a consent to participate in the study, which explicitly also 

requested consent for audio recording of the semi-structured interview. 

  

3.9.1 Disclosure 

The researcher fully disclosed her identity, university and hospital affiliations; explained the 

subject, purpose and goals of the research. An advertisement for the study included a detailed 

description and augmented the informed consent form that was also provided to prospective 

participants. The researcher recommended that participants seek approval from work 

supervisor’s before committing themselves to participate in the study. Some of the informants 

expressed interest in reading the dissertation once it is has been approved by the Committee. The 

researcher will share the findings and any publications from this dissertation research with the 

participants. 

 

3.9.2 Informed Consent Process 

The informed consent is a process that begins with the recruitment and screening of a subject and 

the signing of the consent document. That process “…continues throughout the subject's 

involvement in the research, and continues beyond study termination” (Beauchamp & Childress, 

1994). Recruitment encompasses the first creation of awareness or contact and spans the review 



144 

of advertisements and any other solicitation materials. Recruitment includes providing time and 

opportunity for prospective subjects to ask questions, to receive the specific, understandable 

information as needed, to voluntarily agree to participate in the study with the knowledge that 

they may withdraw at any time. An essential part of the ongoing consent process is verification 

by the interviewer of the subject’s continued interest in participating in the study. Due to the 

inclusion of employees as subjects, the researcher placed heightened importance on obtaining 

valid and appropriate informed consent as an important protection of their rights and welfare. 

The procurement of informed consent involves both the process, which is the consent dialogue, 

and the documentation of that informed consent on the IRB-approved informed consent form 

(ICF). (Association of Clinical Research Professionals, 2013, p. 2) This study's informed consent 

form included a statement that encouraged any participant who had questions or concerns that 

s/he had been harmed to contact the Chair of this researcher’s doctoral committee or the FSU 

Human Subjects Committee. Contact information for both is provided in the consent form, a 

copy of which was provided prior to the interview.  

 

3.9.3 Confidentiality 

All institution-level information obtained through this interview has and will be kept private 

using encryption software and physical security methods (locked rooms containing filing 

cabinets and computers). In this dissertation and any other report using this research data, the 

researcher has and will continue to be scrupulous in not including any information that will make 

it possible to identify a participant. Names do not appear on any of the results. Interviews used 

numeric codes to maintain the anonymity of participating individuals, hospitals, and universities. 

No individual responses have or will be reported; only group findings. Research records have 

been stored and access limited. In the case of the audio files, only this researcher and the Chair of 

her doctoral committee have access. These and all study files will be destroyed in 2021.  

Participation (or non-participation) of any employee has not been discussed with his or 

her colleagues or other employees of the institution or other institutions. The name nor 

description of any participating employee has nor will be shared with anyone. Only the 

researcher knows the names of participants. Study records have been de-identified and use 

numeric codes, as discussed above. 
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Ethics surrounding confidentiality in this study also relate to archival document access 

and selection. Researchers conducting studies in health care have a moral and professional 

obligation to respect confidentiality and to protect the security of patients’ medical records. The 

researcher conscientiously adhered to HIPAA Privacy Rule (1996) and institutional policies 

governing information access. No documents containing identifiable patient information (e.g., 

name, medical record number, financial identification number, etc.) or organizationally sensitive 

information were used in this study as part of archival document review, or otherwise. Storage of 

such information on an inadequately protected computer system has the potential of doing harm. 

 

3.9.4 Harm 

The United States Code of Federal Regulations (CFR §46.102 (i)) defines minimal risk to human 

subjects in research as: 

the probability and magnitude of harm or discomfort anticipated in the research are not 

greater in and of themselves than those ordinarily encountered in daily life or during the 

performance of routine physical or psychological examinations or tests. (Department of 

Health and Human Services, 2009, 45, p. 4) 

The study entails few, if any, risks to participants. However, some participants prior to 

the conduct of the interviews did express concern about the confidentiality of their responses. 

They were reassured by the researcher’s description of strategies that would be stringently 

adhered to maintain the confidentiality of their identities and responses. Anticipating these 

understandable concerns, the researcher used several strategies in the design of the study to 

ensure that the identity of participants and the content of their responses would remain strictly 

confidential (known only to the researcher and the researcher’s doctoral committee members), 

including disassociation of individual respondents with their interview and survey responses by 

using participant identification codes. Names of participating individuals, hospitals, nor 

universities were or will be published. What is more, all data was aggregated and 

indistinguishable at the level of the individual. The records of this study have been kept private 

and confidential to the extent permitted by law. This researcher has, nor will, share or publish 

any specific personal or institutional information with ACC, NCDR, or any other institutional 

entity. 
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Most participants in this study seemed to enjoy being interviewed. No risks or 

discomforts occurred to them were greater than those ordinarily encountered in daily life as a 

result of being interviewed. 

3.9.4.1 Employees as subjects. The federal government, Department of Health & Human 

Services, recognizes employees as a special class of vulnerable research population. 

Vulnerability occurs when a person’s ability to protect himself is absent or diminished. 

Vulnerable populations are more susceptible to both intentional and inadvertent harm. Human 

subjects research concerns related to employees are identical to those involving students as 

research subjects: coercion or undue influence, and confidentiality. Employees as subjects must 

be treated as a vulnerable population, and investigators should earnestly and candidly consider 

whether an employee may feel pressured or be pressured to participate in research as a product of 

an employee’s fear of undesirable consequences related to non-participation. Should such 

pressure be sensed, these vulnerable subjects should not be recruited. Coercion can be defined as 

a credible threat of harm or force to a research subject. Manipulation entails influencing a 

research subject’s choice by altering the available options or information. Persuasion involves 

guiding a research subject to the researcher’s way of thinking through the disclosure of truthful 

information in a manner that is intended to cause a person to think or act in a preferred manner. 

Research that collects data on sensitive topics (e.g., performance at work) presents risks 

to subjects. A category of possible unintended harm that is of particular concern in publishing the 

findings of research involving employees as subjects is economic, particularly the loss of 

employment. Economic harm can also result in emotional distress (e.g., damage to self-esteem, 

loss of dignity, and depression). Some harms, especially social, psychological and political 

harms, may be difficult to predict, measure, and remediate. This makes it even more important 

for researchers to carefully consider the possibility that these harms may occur. The 

Collaborative Institutional Training Initiative (CITI) at the University of Miami recommends that 

researchers ask the following questions of themselves to reduce the risk of group harms, like that 

to employees.  

1. What are the possible harms that could result from my research? Is it possible that 

there will be harms to the group(s) of which my research participants are members? 

2. Are there any possible unintended consequences of my research such as 

stigmatization or discrimination? 
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3. If I were a member of this group, how would I feel about the research findings - 

positive and negative? 

4. Do the potential benefits of my research outweigh the harms to the participants and 

to the population? 

5. Can I predict how the results of my research findings could be used by others such as 

the media or government? (CITI online course, 2015) 

The potential for staff to perceive undue influence was minimized through the following 

measures. Recruitment was not conducted in a way that staff would have perceived as 

coercive. The $30 gift card that was offered as an incentive for participation (specifically, for 

completing the interview) is not large enough to have been perceived as coercive. However, it 

did compensate participants for their time and effort at a rate comparable to the typical, hourly 

salary of an experienced, non-clinical nurse working in a hospital. 

Since the researcher had no commitments or affiliations with the employing 

organizations of any staff solicited to participate in the study, the researcher had no ability to 

exert power or authority over prospective study participants. The researcher is and was not 

employed by the American College of Cardiology (ACC) or the National Cardiac Data Registry 

(NCDR) and has no commitment to either organization. However, to avoid the possibility that 

staff might have perceived overt or implicit threat of harm as a consequence of not participating 

and to ensure that decisions regarding participation would have had no impact on hospital staff's 

standing or relationship with the hospital organization and/or their supervisor, the researcher 

discussed her independence as a doctoral student researcher at Florida State University and took 

the following measures. The recruitment strategy was free of pressure and respected prospective 

participants’ expectations of privacy. During recruitment and the informed consent process, the 

researcher was careful to avoid pressuring (or, being perceived as applying pressure) to 

encourage participation. To diminish any discomfort that participating employees might 

experience, the researcher presented participation as a voluntary option, informed prospective 

participants of their ability to not answer any question and to discontinue participation at any 

time without any negative consequences. 

Before being asked to participate, the researcher informed potential subjects that NO one 

besides the researcher would know the identity of study participants, their work location, the 

names of their colleagues, or other information that would enable someone to indirectly infer 
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participation. During her description of the study and again, during the informed consent process, 

she emphasized the study strategies that would be used to ensure the confidentiality of 

participants’ participation and responses. The researcher did not discuss the identity of prior or 

prospective interview participants with participants.  

As discussed above, the researcher recommended that prospective study participants 

share the study advertisement, the informed consent form and interview questions (sent to 

prospective participants via email) with their supervisors prior to committing to participate in the 

research. Additionally, the researcher suggested that staff seek permission from their supervisors 

prior to participating. 

The research was designed so that other hospital and ACC-NCDR staff would not able to 

infer who participated through either direct or indirect means. There was no designated interview 

room nor, of course, any published list of participant names. Interviews were telephonic in all but 

one of the seven interviews. In the case of the face-to-face interview, the researcher 

recommended a private space and the employee selected a room with a door in the suite of 

offices in which she worked. Once a staff member consented to participate, he or she was 

assigned a numeric code. This code was used in all transcribed interview documents. 

 

3.9.5 Consequences 

Kvale (2007) provides a valuable discussion of the ethical issues to consider at seven 

stages of research: thematizing, designing, interview situation, transcription, analysis, 

verification, and reporting. With regard to “thematizing,” Kvale states that the purpose of an 

interview study should “…go beyond the scientific value of the knowledge sought…” to also 

address “…improvement of the human situation investigated.” The interviews in this study were 

conducted with the added goal of contributing to individual participants’ understanding of the 

topic such that it might serve them with useful insight into their daily work. Indeed, the study’s 

advertisement and informed consent included the statement, “The potential benefits of 

participation include insight into your own data collection, your DQ, assurance methods, 

database management and administration, particularly with respect to the CathPCI Registry. 

Although the direct, tangible benefit to you may be small, possible benefits of your participation 

include improvements in the collection, management, and use of data in healthcare registries, in 

general.” 
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3.10 Conclusion 

Details of the dissertation research design were presented in this chapter. This descriptive 

qualitative study used two methods to satisfy the research purpose and to address the research 

questions: archival document review and qualitative semi-structured interviews. Findings from 

the study are presented in the next chapter and organized by each of the research methods. 
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CHAPTER FOUR 

 

FINDINGS 
This chapter presents findings obtained using two research methods: archival document review 

and qualitative semi-structured interviews. Interview data answered all of the research questions. 

Information gleaned through review of archival documents informed, augmented, and allowed 

comparison (triangulation) with interview data. Chapter four is organized first, according to 

research method; the findings of the archival document review (Section 4.1) precede those of the 

semi-structured interviews (Section 4.2). (Findings from both research methods are synthesized 

in Chapter 5.) Findings for each research method are then presented thematically, by activity 

system component in this order: activities (Sections 4.1.1 and 4.2.2); division of labor (Sections 

4.1.2 and 4.2.3); communities (Sections 4.1.3 and 4.2.4); types and sources of DQ problems and 

corresponding assurance actions (Sections 4.1.4, 4.1.5, and 4.2.6); tools (Sections 4.1.6 and 

4.2.5), rules (Sections 4.1.7 and 4.2.7); DQ criteria (Sections 4.1.8 and 4.2.8); skills (Sections 

4.1.9 and 4.2.9); and finally, value of the Registry (Sections 4.1.10 and 4.2.10). 

According to AT (AT), human activity is the focal component in a complex system of 

work and the foundational construct in AT (Engeström, 1990; Leont’ev, 1978). “Activity” is 

conceptualized as purposeful, mediated, and transmutative interaction between human beings 

(i.e., active “subjects” or actors) and an entity objectively existing in the world (i.e., “objects”). 

“Activity” is modeled as three-way interactions between “subject,” “object,” and “community.” 

“Objects” are conceived as prospective outcomes (objectives that motivate and direct activities). 

Objects distinguish one activity from another. In this activity theoretic framework, “tools” (i.e., 

instruments) mediate subject-object interactions; “rules” mediate subject-community 

interactions; and “division of labor” mediates community-object interactions. (Kaptelinin & 

Nardi, 2006, p. 66)  Thus, activity transforms the “object” into an “outcome.”  

 

4.1 Archival Document Review 

The archival document sampling and review process was discussed in Section 3.3, above. 

Essential elements related to purpose, sampling and review strategies are synopsized here. ACC-

NCDR-authored documents were sampled for systematic review to provide insight into the larger 

CathPCI activity system that was not discernible through the brief, semi-structured interviews of 

hospital data curators. Documents were sourced using the ACC-NCDR CathPCI Registry portal 
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and the public domain of the Internet. Documents obtained through the portal were purposefully 

selected for inclusion based on: absence of “sensitive” information (i.e., HIPAA-compliant and 

non-proprietary) and convenience (accessibility). (See Appendix N for a complete list of 

documents sampled for systematic coding using the study Code Book.) These NCDR-authored 

documents provide Registry data curators with instructions on use of the password protected 

NCDR CathPCI Registry Dashboard, how to navigate the site, upload data and query the 

database using “drill-down,” how to interpret the DQ Report and the Quarterly and Annual 

Outcomes Reports, etc. Some documents, also authored by NCDR, are publically accessible 

through the Internet. Examples of this subset of documents are: the CathPCI Registry “Coders 

Data Dictionary,” the CathPCI Registry “Data Dictionary Full Specifications,” a data 

specifications document—“Data Dictionary Full Specifications,” the CathPCI Registry “Data 

Collection Form,” and CathPCI Registry subscriber user guidance documents: “Dashboard User 

Instructions,” a CathPCI Registry “Door to Balloon Time Guide,” “Guide to NCDR Risk 

Models.” 

 

4.1.1 Activities Surrounding the CathPCI Registry 

According to AT, activities surrounding the CathPCI Registry can be discriminated by subject, 

object, and community. 

The archival document review identified five types of activities surrounding the 

CathPCI Registry: (a) revise Registry data elements and process of care metrics through 

oversight, administration, and use of the CathPCI Registry and its data to develop clinical 

practice guidelines, national performance measurement and data standards; (b) curate and 

manage Registry data by encoding the medical record, through local proactive and registry-level 

automated and manual DQ assurance activities; (c) administrate and maintain the Registry and 

its DQ Program through database application design and certification, and subscriber training; 

(d) analyze Registry data locally and nationally; and (e) use registry data to enable performance 

improvement through monitoring and reporting of benchmarked outcomes metrics, to report 

performance to the public and other interested stakeholder groups, and to conduct research. Each 

of these activity types are described below. 

4.1.1.1 Revise registry data elements and process of care metrics through 

oversight, administration, and use of the CathPCI Registry and its data to develop clinical 
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practice guidelines, national performance measurement and data standards. This activity type 

falls under the purview of CathPCI Registry Steering Committee, which oversees and 

coordinates the administration of the Registry and its activities. (The NCDR Management Board 

oversees the activities of all of the NCDR registry steering committees and is described in terms 

of division of labor in Section 4.1.2.1.) The compelling motive for ACC’s considerable 

investment in revising registry data elements and clinical process of care metrics is measurable 

improvement in patient outcomes, evidence-based practice guidelines for diagnostic and 

percutaneous coronary intervention (PCI) (Spertus et al., 2010). The CathPCI Registry’s 

standardized, evidence-based data elements and definitions, and process of care metrics are 

developed and revised through the activity of specialty committees designated by the NCDR 

Management Board. Committees use the observational, outcomes data generated by the CathPCI 

Registry and other sources of evidence, including comparative effectiveness research and clinical 

trials results, to develop and refine new and existing practice guidelines, national performance 

measurement and data standards. These new guidelines, measurement and data standards are 

then reflected in updated versions of the Registry. (Another driving force for updates to the 

Registry is the rapid development of technologies (e.g., cardiac stents). The current version of 

the Registry is 4.4, which began receiving data on 1 April 2011. Version 4.4 expanded data 

collection on pre-catheterization imaging procedures, used a new bleeding definition, and 

provided the first report of test metrics for assessment of the appropriate use criteria for coronary 

revascularization. The current version (v.4.4) of the data collection form has 253 data fields with 

definitions and specifications recorded in documents available via the Internet residing in the 

password-protected CathPCI Registry portal. Data are collected up to the time of hospital 

discharge, which is a potential limitation (Dehmer, Weaver, Roe, Milford-Beland, Fitzgerald, 

Hermann, et al., 2012). 

4.1.1.2 Administrate and maintain the registry and its DQ program through database 

application design and certification, and subscriber training. This activity type falls under the 

purview of CathPCI Registry Administration teams, which include the Clinical Support and IT 

teams, and Duke Cardiovascular Research Institute (DCRI). The NCDR DQ Program (DQP) 

uses three main quality assurance strategies: (a) data curator abstraction training and patient care 

provider training in the Registry data elements, (b) automated DQ checks at the point of data 

entry and after upload to NCDR via the DQ Reporting (DQR) process, and (c) independent site 
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auditing. Prior to submitting data to NCDR, automated DQ assessment includes verification of 

“data entry integrity” and data completeness via software-integrated “value” checks, field-level 

range parameter checking of parent:child fields. NCDR’s DQR process applies registry-specific 

algorithms to data submitted (uploaded) to NCDR by Subscribers and prior to loading into the 

Enterprise Data Warehouse (EDW) to measure adherence to prescribed thresholds of 

completeness and internal consistency for submitted data fields. Element-specific thresholds of 

completeness are established by NCDR based on each data element’s importance in data analysis 

and reporting. A post-data submission, software-enabled, remote adjudication step verifies and 

provides additional information for key clinical events (e.g. stroke, transient ischemic attack, and 

repeat intervention). ACC-NCDR registry data submitted the prior year by all US Subscriber’s, 

for a predetermined and rotating subset of more than 50 registry data fields is eligible for audit in 

the NCDR’s National Audit Program. In addition to onsite audits that are targeted based on 

findings of the NCDR Data Outlier Program (which, itself, generates site Data Outlier Reports to 

alert registry participants to outliers), sites and records are selected randomly for audit each year. 

Data completeness, validity and accuracy checking during remote and onsite auditing include 

comparison of the source documents to the data entered in the Registry. Nurses trained in data 

abstraction perform blinded, dual coder data abstraction in which inter-rater reliability is 

assessed (using Krippendorff’s alpha or Cohen’s kappa statistics, both of which adjust the raw 

reliability score for the probability of matching by chance) to validate the audit findings (Cohen, 

1960; Krippendorf, 2004). Following an audit, each subscribing site receives a detailed report of 

the audit findings to assist the site in improving data curation. NCDR audits 300 to 625 CathPCI 

records among 25 randomly identified sites annually (i.e., 12 to 25 records are audited per site) 

(Hewitt, October 2015; Messenger, 2012). An adjudication step allows subscribers to refute 

findings of NCDR audits. In NCDR’s 2010 on-site audits, the overall accuracy of data 

abstraction for the CathPCI Registry was assessed to be 93.1% (Messenger et al., 2012). 

The Clinical Support team, comprising interventional cardiologists, nurses, and other 

clinically trained NCDR personnel, responds to participants’ questions involving interpretation 

and application of the data definitions to specific cases. Participant questions can be submitted 

through the online FAQ Tool (accessed via the Registry portal), in “Registry Site Manager” and 

“Orientation” Webinars, by email, telephone, and at annual conference Site Data Manager 
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training using case reviews. Responses to participant questions submitted online through the 

FAQ Tool are archived in the FAQ database and queriable through the Tool’s interface. 

The IT Support Team oversees database functions, including oversight of data 

security, privacy, data harvests, design, construction and maintenance of the NCDR Website 

subscriber portal, the NCDR Dashboard, the data collection tool, and automated reporting. IT 

staff, including software engineers, implement the ontology and data specifications for 3rd party 

software design and the Registry DQP (including automated DQ checking), in addition to 

certifying third party vendor software. 

Staff in the NCDR supervise and manage registry operations; oversee subscriber, data 

warehouse, the DAC, vendor, etc. contracts; and serve as Registry gatekeepers by providing Site 

Managers with portal access codes. 

Staff in Duke Clinical Research Institute (DCRI), the primary DAC for the Registry, 

and Yale CORE prepare and analyze Registry data for research.  

4.1.1.3 Curate, manage, and use registry data by encoding the medical record, 

through local proactive and registry-level, automated and manual DQ assurance activities. 

Curation and management of Registry data is a complex, semi-collaborative activity that 

frequently involves the participation of various actors from different professional domains (e.g., 

nurses, cardiologists, business administrators, and IT professionals, software vendors, etc.) 

working in different departments (Cath Lab, QI, IT, Healthcare Administration)—all of whom 

might have different uses and requirements of the same information. 

The aim of Registry data curation, especially medical chart abstraction, is to encode 

information contained within the medical record using prescribed data definitions and 

specifications found in the CathPCI Registry Coder’s Data Dictionary. Medical chart abstraction, 

in general, is a multi-step, primarily cognitive process involving the location, selection, 

interpretation and translation of relevant information from the medical record of an eligible 

patient case into the registry vocabulary using prescribed data definitions, followed by data entry 

into a data collection tool. Encoding is a sub-process of medical chart abstraction. Depending on 

the expertise of the data curator with a particular registry, encoding can either be a labor-

intensive “action” or a virtually automatic “operation.” The aspect of encoding that was 

addressed in the NCDR-authored documents dealt with interpretation and translation of medical 

record information into the vocabulary of the CathPCI Registry using the CathPCI Registry 
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Coder’s Data Dictionary and supplemented by the FAQ’s, training delivered in monthly RSM 

Conference Calls, national and regional conferences. The collaborative nature of medical chart 

abstraction was not identified in any of the CathPCI Registry-specific documents reviewed. 

However, during interviews, data curators frequently discussed the collaborative aspect of 

medical chart abstraction. (See Section 4.2.2.)   

Archival documents authored by the NCDR also dealt with: (a) interpretation and 

application of the data definitions to actual cases (FAQ and scenario documents); (b) the 

mechanics of uploading data to the NCDR data collection tool via the registry portal and using a 

certified, third party data collection tool; (c) interpretation of the DQ Report (generated after 

each upload to the NCDR data collection tool), the quarterly and annual benchmarked Outcomes 

Reports published by the NCDR; and (d) interpretation and use of the performance metrics. 

NCDR does offer QI “tool kits” that were not included in document review.  

Through the Registry portal, NCDR provides a printable Data Collection Form and an 

Enhanced Data Collection Form, the latter of which distinguishes data elements included in 

NCDR’s metrics within the following categories: appropriate use criteria (AUC), risk-adjusted 

mortality (RAM), risk-adjusted bleeding (RAB), and acute kidney injury (AKI). Although the 

initial abstraction may be documented on the hard-copy data collection form, CathPCI Registry 

data is ultimately entered into electronic abstraction forms designed by NCDR or a registry-

approved software vendor, then uploaded to a server. In the case of the CathPCI Registry, 

subscription policy requires that sequential patient cases involving diagnostic angiography, 

and/or percutaneous coronary intervention are abstracted and submitted quarterly by deadline 

dates that are posted on the CathPCI Registry portal home page. 

The steps outlined in the CathPCI Registry Task Analysis (Appendix N) that involve 

data curation, use, and stewardship which were gleaned from document review follow. Task 

enumeration specified in the complete task list has been retained here to facilitate comparison. 

 

4.1.2 Communities 

Document review revealed a multitude of communities that comprise and intersect with the 

CathPCI Registry Activity System. All represent stakeholders in the CathPCI Registry. The three 

stakeholder groups central to the operations of the Registry are: (1) Staff of: ACCF, ACC, ACC-

NCDR™, Duke Clinical Research Institute (DCRI), and Yale CORE; (2) ACC-NCDR™ 
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CathPCI® Registry Subscribers, including facility administrators; healthcare practitioners in the 

roles of data contributor and data contributor-user; QI staff in the roles of data curator, data 

curator-user, and data user); and some of the professional communities to which subscribers 

belong; (3) ACC-NCDR™-authorized CathPCI® database software vendors. These are designated 

as “internal stakeholders” and are deemed “primary users” of CathPCI Registry data. 

 

Table 4.1 Data Curation, Use, and Stewardship Tasks (gleaned from document review) 

Task # Task 

A. DEVELOPMENT AND MAINTENANCE OF THE REGISTRY 

1.0 Create Registry Data: Map Medical Record Data to the Prescribed 

Ontology of the Coders Dictionary 

1.1 Mine patient records (current and historical, electronic and/or paper-based) 

for information relevant to the Registry. 

1.11 Extract medical record information for each data field in the Registry. 

1.12 Encode medical record information using: (a) the most recent version of 

the CathPCI Data Definitions, (b) FAQ’s, (c) information gleaned in 

monthly Data Manager calls (i.e., presentations by staff of the CathPCI 

Registry), and (d) prior clinical and abstracting experience. (To encode is 

to apply Registry-specified definitions for each data field to the medical 

record—an essential task in the activity of abstraction.) 

1.13 If submitting via 3rd party vendor software, create the export file within 

the vendor application for the quarter that will be submitted. Follow 

vendor‐specific instructions for location of this function. 

1.13.1 When creating the export file, be sure to note location of the saved file. 

Ensure the most recent extracted file is sent; avoid inadvertent, duplicate 

file submission. 

1.14 Access either ACC-NCDR CathPCI Registry software or 3rd party vendor 

software. Display the interface on a separate computer screen. 

1.14.1 Log onto the CathPCI Registry Website via www.ncdr.com.  

1.14.2 Navigate to “Data Collection Tool.” 

1.14.3 Click on “Data Collection Tool” tab. 

http://www.ncdr.com/


157 

Table 4.1 Continued 

1.15 For those data fields not pre-populated with data electronically captured 

(EDC) from the Cath Lab software system (e.g., Mennen) begin entering 

data into each empty data field/sequence number in the Registry interface. 

1.15.2 Into either the 3rd party vendor software or the ACC-NCDR’s CathPCI 

online “Data Collection Tool,” enter selected information into each 

required data field/item/sequence number in NCDR’s CathPCI® Registry. 

1.15.3 Complete data entry into the Registry for each patient on Cath Lab list for 

each quarter by the posted submission deadline (based on patient 

discharge dates). 

1.16 If using 3rd party vendor software, upload quarterly data to the NCDR 

CathPCI server. 

2.0 Manually Check Medical Record & Extant Registry Data for DQ 

2.1 Clarify Registry data definitions (e.g., the application of those data 

definitions to specific cases) via ACC-NCDR online question submission 

form. 

2.1.1 Identify medical cases not fully addressed by the data definitions. Submit 

these cases to NCDR for direction in abstracting. 

3.0 Monitor the DQ of Data Submitted to Registry 

3.1 Use ACC-NCDR Automated DQ Checking via the DQ Report (DQR). 

3.1.1 Submit data to ACC-NCDR piece-meal/periodically or, after all cases for 

the quarter have been completely entered into the data collection interface 

(but, prior to ACC-NCDR submission for inclusion in the quarterly 

report). (Data submission may require upload of data to the ACC-NCDR 

server if third party vendor software is being used.) 

3.1.1.1 Within the ACC-NCDR CathPCI Registry Dashboard, navigate to the 

ACC-NCDR DQ Report “Data Submission Status.” The ACC-NCDR DQ 

Report represents the results of an automated quality assessment for errors 

(specifically, data entries that fall out of the expected range of responses) 

and data completeness. 
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Table 4.1 Continued 

3.1.1.1.1 Benchmark Inclusion Status, Green Flag: Data passed both DQ 

assessments (Data Assessment and Completeness Assessment). 

3.1.1.1.2 Benchmark Inclusion Status, Yellow Flag: Data passed the Data 

Assessment, but failed the Completeness Assessment. 

3.1.1.1.3 Benchmark Inclusion Status, Red Flag: Data failed both DQ assessments 

(Data Assessment and Completeness Assessment). 

3.1.2 Conduct DQ assessment after each Quarter’s Data Submitted to ACC-

NCDR CathPCI Registry. 

3.1.2.1 Trouble-shoot any DQ problems (e.g., missing, discrepant, or “fall-out” 

data) that is revealed through the Registry’s automated DQ algorithms. 

3.1.3 Correct Registry data post-submission to ACC-NCDR. 

3.1.3.1 Using the Dashboard “drill-down” function, review for accuracy the data 

associated with patient cases that contributed to any low performance 

metrics. 

B. USAGE OF REGISTRY TO ACCOMPLISH HOSPITAL 

OBJECTIVES 
4.1 Use the ACC-NCDR Quarterly Outcomes Report data. 

4.1.1 Collect and collate information from the ACC-NCDR Outcomes Report. 

4.1.2 Download quarterly data as an Excel file from ACC-NCDR CathPCI 

Registry site file. 

4.1.3 Export ACC-NCDR Outcomes Report graphs as PowerPoint files for 

inclusion in reports and presentations for hospital administration. 

4.1.4 Appraise data already entered into the Registry as a result of sub-standard 

performance information in the quarterly quality performance reports 

generated by the Registry (i.e., the ACC-NCDR Outcomes Report). 

4.1.5 Derive the source of the problematic data. Retrace the source of such 

information in the quarterly reports, especially in the case of “fall outs,” 

by reviewing the medical record and data entered into the Registry for 

accuracy and completeness. 

4.1.5.1 Verify the accuracy/validity of the problematic data within the medical 

record. 
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Table 4.1 Continued 

4.1.6 If a DQ issue, correct the data. 

4.2 Monitor patient care and medical documentation “concurrently.” 

4.2.1 Identify “gaps” in patient care and/or medical documentation. 

4.2.2 Resolve “gaps” via collaboration with responsible patient care provider/s. 

5.0 Disseminate Registry Information  

5.1 Identify specific hospital objectives (e.g., accreditation, insurer 

documentation of participation and patient outcomes, performance 

metrics). 

5.2 Select relevant information within quarterly, annual ACC-NCDR CathPCI 

patient outcomes reports, and/or Registry data analyzed locally using third 

party vendor software. 

5.3 Liaise with the CathPCI Registry Community of subscribers at ACC-

NCDR national conferences and in monthly Webinars. 

 

External stakeholders in the CathPCI Registry are many. They have been classified above 

as “secondary users” (i.e., “re-users”) of ACC-NCDR™’s CathPCI® Registry data. Some 

stakeholders who are designated as “external” to the Registry are medical specialty societies, like 

SCAI and STS, that partner with the ACC on the CathPCI Registry. Other external stakeholders 

include insurance payers, like Blue Cross Blue Shield, that incentive QI through pay-for-

performance; hospital and Cath Lab accrediting organizations; federal and state entities; 

pharmaceutical companies; medical device manufacturers; and scientists conducting medical 

research. A description of various internal stakeholder communities precedes the description of 

external stakeholder communities. 

4.1.2.1 Internal stakeholder communities. 

4.1.2.1.1 ACC and “ACC-NCDR Staff”. ACC and “ACC-NCDR Staff” include 

employees of ACC, ACC Foundation, and NCDR. ACC-NCDR contracts with Duke Clinical 

Research Institute (DCRI) enable staff there to oversee (data) quality, data management and 

statistical data analysis for the CathPCI® Registry. 

The ACC is a 49,000-member medical society, chartered and incorporated as a teaching 

institution in 1949. In 1977, the ACC established its headquarters in Bethesda, Maryland. In 

2006, the College relocated to Washington, D.C. ACC’s stated mission is “…to transform 
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cardiovascular care and improve heart health.” (ACC’s mission, vision and core values are 

published on the organization’s Web site: http://www.acc.org/about-acc.) In addition to 

established cardiologists who make up the majority of ACC members, membership in the ACC 

is also available to qualifying medical residents who are currently enrolled in an accredited 

program in the U.S. or Canada and to those who do not hold a medical degree, under the class 

designations “Associate of the American College of Cardiology (A.A.C.C.)” and 

“Cardiovascular Team Member.” Both of the latter classes are open to nurses, nurse 

practitioners, clinical nurse specialists, clinical pharmacists, physician assistants, and 

cardiovascular technologists who meet membership criteria. Non-cardiovascular physicians, 

scientists, or professionals may also be eligible under the class designation of “Affiliate.” The 

ACC offers its members support through an array of networking opportunities, education, 

training, and dissemination of health policy, standards and guidelines. 

As a designated Data Analytic Center (DAC) for the CathPCI Registry, Yale CORE 

researchers work with NCDR staff to provide logistical and analytical support for research 

proposals. Professional affiliations in this stakeholder group include IT professionals, nurses, 

physician assistants, physicians, pharmacists, radiologists, medical technologists with Master's 

Degrees or other post-graduate training in a clinical discipline, in business/health care 

administration, or in statistics (e.g., combinations of MBA, MHA, MD, MPH, MS, MSN, 

PharmD, PhD).  

Duke Clinical Research Institute (DCRI), part of the Duke University School of Medicine, 

serves as the primary DAC (Data Analytic or Statistical Coordinating) Center for the CathPCI 

Registry. As such, the DCRI performs data management and statistical analysis of the the 

CathPCI Registry’s large, observational data set. DCRI is the world’s largest academic research 

organization (ARO) and one of six research centers throughout the US that is funded by the U.S. 

Department of Health & Human Service’s Agency for Healthcare Research and Quality 

(AHRQ) Centers for Education & Research on Therapeutics (CERTs) program. DCRI’s 

organizational goal is to conduct "research and provide education that will advance the optimal 

use of drugs, medical devices, and biological products. The DCRI is home to the Duke Databank 

for Cardiovascular Diseases, the largest and oldest institutional cardiovascular database in the 

world. DCRI is nationally recognized as expert in the data management and statistical analysis of 

large, clinical registry data sets. By the end of 2007, DCRI’s analytic work as a statistical 
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coordinating center had contributed to over 100 peer-reviewed publications. DCRI staff has 

published more than 9,300 papers in peer-reviewed journals, with 1,081 of those published in 

2014. DCRI employs physicians who often hold additional, graduate degrees (e.g., Ph.D., MPH, 

etc.); nurses and other allied health professionals; public health scientists; statisticians; data 

scientists; data analysts; and others who support their wide array of medical research endeavors. 

Yale CORE (Center for Outcomes Research & Evaluation), within Yale School of 

Medicine, is a national outcomes research center that works on select projects designed to assess 

healthcare quality, evaluate clinical decision making and the comparative effectiveness of 

specific healthcare interventions. As of January 2016, 32 studies using CathPCI Registry data 

have been supported by Yale CORE analysis and have resulted in the publication of 19 papers 

and the presentation of 30 abstracts at conferences 

(https://medicine.yale.edu/core/current_projects/acc_analytic/). Yale CORE employs physicians, 

who often hold graduate degrees (e.g., Ph.D., MPH, MHS); medical and public health scientists; 

biostatisticians; etc.  

4.1.2.1.2 US and international subscribers. US and international subscribers to the 

Registry number 1,688. There are five foreign subscribing sites in three countries (Brazil, the 

United Arab Emirates, and Saudi Arabia). This study focused on describing the activity system 

of data curators for the CathPCI Registry. The data curation community exists within larger, 

professional communities (Section 4.1.3.1.2, below) and that of CathPCI Registry Data 

Subscriber-Users. 

4.1.2.1.3 Professional communities. The medical community is made of physicians who 

work as general practitioners (e.g., family practice physicians) or in specialties (cardiology, 

electrophysiology, anesthesiology, etc.). Medical training entails earning an M.D. (Doctor of 

Medicine) or D.O. (Doctor of Osteopathic Medicine) degree by graduating from a medical 

school. All physicians, no matter specialty, must earn a license to practice medicine in the United 

States or one of its territories. State Boards of Medicine grant and update medical licensure. All 

states require doctors to be licensed. 

Nuclear cardiologists often perform diagnostic catheterizations. PCI is usually performed 

by an interventional cardiologist. (Interventional cardiology is a branch of cardiology that deals 

specifically with catheter-based treatment of structural heart diseases.) Training to become a 

cardiologist requires an M.D. (Doctor of Medicine) or D.O. (Doctor of Osteopathic Medicine) 

https://en.wikipedia.org/wiki/Cardiology
https://en.wikipedia.org/wiki/Catheter
https://en.wikipedia.org/wiki/Heart_disease
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degree (earned by graduating from a school of medicine), followed by three-year residency in 

Internal Medicine, then a three- to four-year fellowship in Cardiology, which includes invasive 

cardiology training (i.e., training to perform cardiac catheterization for the characterization of 

lesions). Interventional cardiology is a one- to two-year sub-fellowship following a Cardiology 

fellowship that includes training to perform PCI. State board certification in cardiology sub-

specialties is available. Cardiologists can be certified by the American Board of Internal 

Medicine (ABIM) for Cardiovascular Medicine and/or Interventional Cardiology. Other 

organizations such as the American Board of Vascular Medicine offer certification in other fields 

practiced by interventional cardiologists. Generally, “certified” refers to the status of individuals 

who have passed the requirements of these accrediting bodies. Board certification is not 

sufficient in itself for a physician to be privileged by a hospital to perform procedures, which 

requires local, institution-specific credentialing and privileging for particular procedures. 

“Credentialing” is the process of confirming a physician’s credentials and adding that 

practitioner to the medical staff able to practice at a hospital, in a health system, or on an 

insurance company physician panel. “Privileging” involves determining whether a physician 

meets a hospital’s prescribed standards required to perform specific procedures. The Joint 

Commission (TJC) accredits individual hospitals and also oversees hospital credentialing and 

privileging process requirements. Professional medical societies (ACCF, AHA, SCAI, AATS—

American Association of Thoracic Surgeons, and STS) recommend procedure-specific 

requirements (e.g., volume requirements for initial competence vs. for maintaining competence) 

for performance of interventional cardiology procedures (e.g., PCI, PCI for ST elevation 

myocardial infarction, mitral valvuloplasty, percutaneous mitral valve repair, etc.). (Blankenship, 

Rosenfield, & Jennings, 2015) (See Section 4.1.3.1.3.) 

Most often, physicians, including cardiologists, who deliver patient care in hospital Cath 

Labs, are not employed by a hospital. Physicians frequently belong to an independent physician 

practice group and deliver care at more than one hospital.  

Like other clinical healthcare professionals, physicians (i.e., resident, intern, fellow, 

attending) and medical students provide care to patients (i.e., assess, diagnose, prescribe to treat 

and prevent disease or injury, etc.) and document in the medical record the care they have 

delivered to patients in clinics, ERs, and hospitals. Some of the information in these medical 

records is relevant to the CathPCI Registry. 
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Cardiologists who perform procedures in a Cath Lab of a facility that subscribes to the 

CathPCI Registry are able to participate in the CathPCI Registry. If they choose to participate, 

they sign a contract with NCDR and the participating hospital. Cardiologists who participate in 

the Registry have access to the Physician Dashboard through the NCDR Portal. Participating 

physicians who are ACC members also have access to the Dashboard on the CardioSource.org 

site using their CardioSource.org logon. The CardioSource Dashboard features more than 40 

physician-level process and quality metrics generated from CathPCI Registry data, including: 

volume of cases treated, procedure adverse events/outcomes, PCI process metrics, PCI 

appropriateness. The Physician Dashboard provides participants access to confidential 

performance feedback, the information necessary to meet hospital requirements, and assistance 

in obtaining Maintenance of Certification (MOC) Part IV Self-Evaluation of Practice 

Performance. 

The Nursing Community: Nurses can obtain a variety of undergraduate and graduate 

degrees: A.S., B.S.N, M.S.N., Ph.D. Nursing, D.N.P. (Doctor of Nursing Practice), N.D. (Doctor 

of Nursing), D.N.Sc. (Doctor of Nursing Science). Nursing Ph.D. programs emphasize scholarly 

research. D.N.P. programs emphasize clinical, practice-oriented leadership training. N.D. 

programs focus on advanced nursing specialist skills. D.N.Sc. programs focus on developing 

skills needed to conduct investigations (e.g., investigation to support evidence based practice) 

and research. In order to be able to practice nursing, graduates must be licensed through state 

boards of nursing. State nursing licensure typically requires evidence of graduation from a 

nursing degree program, background checks, and intensive licensure testing. Nurses working in 

specialty areas and at advanced levels (granted through graduation from a graduate nursing 

program and state licensure to practice as such) are also able to earn a variety of nursing 

certifications. Certification groups include, clinical nurse specialist (CNS) certifications (e.g., 

adult health CNS, adult-gerontology CNS, etc.); specialty certifications (e.g., cardiac vascular 

nursing, certified vascular nursing, forensic nursing, etc.); and Nurse Practitioner (NP) 

certifications (e.g., Acute Care NP, Adult nurse NP, etc.). There are a variety of nursing 

professional societies (e.g., the American Nurses Association) and nursing specialty societies 

(e.g., American Heart Association: Council on Cardiovascular Nursing; American Association of 

Critical Care Nurses, American Association of Nurse Practitioners, American Assembly for Men 

in Nursing, etc.). Interestingly, nurses can also become members of some of the medical 
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specialty societies, like ACC. The ACCF and the American Nurses Association have 

collaborated to develop a scope and standards of practice for cardiovascular nursing. Nurses who 

work in hospitals are employed by the hospital. Associate- and bachelor-degreed nurses are the 

most commonly hired to perform data curator work on registries. Commonly, nurses and other 

health professionals that are hired as data curators have specialized clinical experience caring for 

cardiac and/or cardiovascular patients in hospital intermediate care units (IMCU’s), intensive 

care units (ICU’s), or cardiac intensive care units (CICU’s). Nurses hired by hospitals to perform 

strictly QI (QI) work range widely in academic and clinical experience. 

Allied Healthcare Profession Communities: Allied health professions are distinguished 

from the nursing, medicine, and pharmacy health care professions. Allied health professions 

include among others, Social Work, Respiratory Therapy, Radiology, Laboratory, and 

Cardiovascular Technology (e.g., invasive cardiology, cardiac sonography, vascular 

technology/sonography, etc.). Allied health professionals are able to deliver direct patient care, 

treatment, diagnostics, health improvement, and rehabilitation interventions to restore and 

maintain optimal physical, sensory, psychological, cognitive and social functions in cooperation 

with technical and support staff. These professionals also contribute to portions of the medical 

record that are relevant to the CathPCI Registry. 

NCDR-certified CathPCI® software vendors (e.g., Cedaron and Lumedx). Software 

engineers are employed by vendor companies to design, maintain, and support their companies’ 

Registry databases. These engineers characteristically have B.S. degrees in Computer Science, 

familiarity with VB.NET, ASP.NET, HTML, JavaScript, other .NET technologies, have design 

and development experience with MS SQL Server. NCDR-authorized database vendors are listed 

on the NCDR Website20 (Appendix H). Two of the software vendors are described below, one 

relatively small and the other, large. 

Cedaron, established in 1990, is located in Davis, California and specializes in 

rehabilitation and cardiac registries. The company is endorsed by the American Medical 

Association (AMA) and its software is certified by ACC, STS (the Society of Thoracic 

Surgeons), and the American Heart Association (AHA). They advertise interoperability with a 

variety of electronic health record (EHR) providers, including Epic, and interoperability between 

                                                           
20 The NCDR-authorized software vendor list can be found in html and .csv file formats on the NCDR 

Webpage: http://cvquality.acc.org/en/NCDR-Home/Software-Vendors.aspx  

https://en.wikipedia.org/wiki/Nursing
https://en.wikipedia.org/wiki/Medicine
https://en.wikipedia.org/wiki/Pharmacy
https://en.wikipedia.org/wiki/Health_care
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their CardiacCare third party software, ACC’s CathPCI and the STS Registries, enabling 

automated data transfer from one system to the other and reduction in manual data entry. Their 

software’s interoperability and the company’s customer IT support is founded on Cedaron’s 

partnerships with nine of the leading cardiovascular information system (CVIS) companies in the 

industry: AGFA, Ascend, Cerner, Digisonics, Fuji, McKesson, Merge, Philips and ScImage One 

of the four Cedaron founders, who is also the Chief Scientist, holds a Ph.D. (Physiology). The 

Vice President of Research and Development has a Bachelor of Science degree in Electrical 

Engineering. The latter holds seven digital scan-conversion patents, as well as several patents for 

the design of rehabilitation systems. 

Lumedx is a relatively large company with corporate offices in Oakland, California; 

Bellevue, Washington; and Pune, India. Their clients include more than 700 heart hospitals 

worldwide. The software company provides third party CVIS software for six of the ACC-

NCDR Registries, including CathPCI; and three of the STS Registries; in addition to data exports 

to 12 cardiovascular state and two international, cardiac surgery (vs. PCI) registries. The state 

registries include: Clinical Outcomes Assessment Program (COAP) PCI (Washington State), 

Connecticut PCI Registry, Mass-DAC Cardiac Study-PCI, New Jersey Cardiac Catheterization 

Data Registry, New York State PCI Reporting System, and Northern New England PCI. Lumedx 

advertises that its CVIS is a “Web-enabled, vendor-neutral, fully integrated, multi-modality 

solution” able to link with enterprise EHRs, imaging systems, medical devices, and operations 

(inventory/billing). Apollo is Lumedx’s “clinical data repository” and is at the core of 

LUMEDX’s suite of CVIS software products. Per the Lumedx Apollo PDF document 

(http://www.lumedx.com/Data/Sites/1/media/workflows/echo/apollo.pdf), “Apollo fulfills two 

primary goals: to provide a complete patient medical record supporting the clinical care 

workflow; and to maintain a warehouse of aggregated patient data to support outcomes 

management. In addition, the granular point-of-care data set serves as a foundation for 

LUMEDX’s powerful resource management tools, enabling department-wide scheduling, 

inventory control, billing, integrated reports and images...” Lumedx’s HealthView Analytics 

system, with dashboard views and drill-down capability, allows access to integrated financial, 

clinical, and operational information “for at-a-glance tracking and detailed analysis” enabling 

clients to monitor, measure, and improve clinical and financial aspects of their cardiovascular 

service line. Access to clinical and financial information includes: workflow data, registry 
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statistics, (CMS) Core Measure scores. AnalyticsManager is Lumedx’s data mining, analysis and 

reporting tool for use with clinical registries. Manager provides clients with registry statistics and 

allows ad hoc database querying. Lumedx hires SaaS infrastructure professionals. 

Lumedx also offers a HealthView Community product that allows physicians offices to 

access patient medical records and diagnostic images at all participating facilities among 

affiliated hospitals using the same software. The HealthView software allows hospitals to select 

the medical facilities that can link to them via HealthView Community, thereby ensuring that 

“patient data stays federated” (per advertisement on Lumedx Website). Lumedx is advertised as 

“a HIPAA-compliant, peer-to-peer network; data is shared only among participating facilities.” 

4.1.2.2 External stakeholder communities. Document review identified the following 

additional categories of communities: (1) professional (e.g., medical, nursing); (2) professional 

medical societies (e.g., the American College of Cardiology—ACC, the Society for 

Cardiovascular Angiography and Interventions—SCAI, the Society for Thoracic Surgeons—

STS) and accrediting organizations; (3) government health agencies (e.g., the Centers for 

Medicaid and Medicare Services—CMS, the Food and Drug Administration—FDA); (4) 

healthcare quality organizations (e.g., National Quality Forum—NQF, the Agency for Healthcare 

Research and Quality—AHRQ, the American Heart Association—AHA); and (5) data standards 

and infrastructure groups (e.g., Health Level 7—HL7, Clinical Data Interchange Standards 

Consortium—CDISC, International Organization for Standardization—ISO); initiatives; IHE 

International—Integrating the Healthcare Enterprise). 

4.1.2.2.1 Professional medical societies & accrediting organizations. Stakeholders in the 

CathPCI Registry include professional medical societies and accrediting organizations. 

Professional medical societies provide members with educational benefits towards certification 

and recertification and hospitals with opportunities for accreditation, awards, etc., to publicize 

relative performance in competitive medical markets, like cardiology. (“Accreditation” refers to 

the status organizations seek by passing the requirements of an accrediting body. Accreditation is 

distinguished from “certification” and physician “privileging” by a hospital.) Professional 

medical societies are also understandably invested in establishing health policies, standards and 

guidelines relevant to the care of the patient populations in which they hold expertise. Some of 

the professional medical societies and accrediting organizations relevant to the Registry are 

described briefly below. 
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The American College of Cardiology (ACC) plays a central role in establishing health 

policies, standards, and guidelines relevant to cardiology patient care, and in particular, relevant 

to the care of patients receiving diagnostic and interventional catheterization. The Society of 

Cardiovascular Patient Care (SCPC) is the accreditation services arm of the ACC. SCPC’s stated 

mission is to improve the care and outcomes of patients worldwide with suspected Acute 

Coronary Syndrome, heart failure, and atrial fibrillation through innovative cross-disciplinary 

processes. Intimately related to ACC’s work on standards and guideline development is national 

registry design, development, operation and use. The College operates the national STS/ACC 

TVT Registry™ and the NCDR suite of registries, including the CathPCI Registry, to measure 

and improve care; provides professional medical education; disseminates cardiovascular research 

and bestows credentials upon cardiovascular specialists who meet prescribed qualifications. The 

College is a powerful stakeholder in the environment of the CathPCI Registry. The ACC 

mediates change within the community and within the Registry through ACC committees. It is a 

49,000-member medical society, made up primarily of cardiologists. The mission of the College 

is to transform cardiovascular care and to improve heart health. 

ACC partners with other, external professional medical societies, including AHA, SCAI, 

STS (the Society of Thoracic Surgeons), the Society of Cardiovascular Patient Care (SCPC), the 

American College of Emergency Physicians, and the American Academy of Pediatrics in the 

development and sponsorship of the NCDR suite of cardiovascular care registries. Partnership 

with ACC often involves participation in the development of practice standards and performance 

metrics. 

AHA is a frequent partner of ACC in the development of practice standards and 

performance metrics (Bhatt et al., 2015). The AHA is a US non-profit organization that fosters 

appropriate cardiac care in an effort to reduce disability and deaths caused by cardiovascular 

disease and stroke.  

SCAI (Society for Cardiovascular Angiography and Interventions) partners with ACC on 

the following NCDR registries: CathPCI Registry, ACTION Registry®, and IMPACT® Registry. 

SCAI’s mission is to promote excellence in invasive and interventional cardiovascular medicine 

through education and representation, to advance quality standards for the enhancement of 

patient care. SCAI focuses on establishing standards and guidelines for all aspects of cardiac 

catheterization and angiography, training, credentialing, safety and quality assurance for 
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cardiovascular procedures. The Society’s current membership is over 4,000 

invasive/interventional cardiologists and Cath Lab team members. It was established in 1976 

under the guidance of Drs. F. Mason Sones and Melvin P. Judkins, scientists whose contribution 

permitted the development and implementation of invasive cardiology. SCAI currently has 

approximately 30 committees (e.g., Ethics and Professionalism, Credentialing, Publications, 

Peripheral Vascular Disease, International Programs & Membership, etc.), which are open to all 

members. 

The Society of Thoracic Surgeons (STS) is a not-for-profit organization founded in 1964 

and representing more than 7,200 surgeons, researchers, and allied health care professionals 

worldwide who work to ensure optimal outcomes for surgeries of the heart, lung, and esophagus, 

as well as other surgical procedures within the chest. The mission of STS is to enhance the 

ability of cardiothoracic surgeons to provide the highest quality patient care through education, 

research, and advocacy. STS employees 60 staff and is headquartered in Chicago, with an 

additional office in Washington, DC. STS (http://www.sts.org/) maintains a suite of large, well-

established cardiothoracic surgery registries that make up the STS National Database. The 

Database was established in 1989 as an initiative for QI and patient safety among cardiothoracic 

surgeons. There are three components (i.e., registry subcategories) to the STS National Database, 

each focusing on a different area of cardiothoracic surgery—Adult Cardiac, General Thoracic, 

and Congenital Heart Surgery, with the availability of Anesthesiology participation within the 

Adult Cardiac and Congenital Heart Surgery Database components. The Society has 

developed quality performance measures in all three cardiothoracic surgery subspecialties, and 

these measures have either been endorsed or are in the process of being considered for 

endorsement by the National Quality Forum (NQF). The Database has grown exponentially over 

the years, both in terms of participation and stature. The STS/ACC TVT Registry™ is an 

initiative of the Society of Thoracic Surgeons and the ACC Foundation.   

A goal of accreditation is to improve the collaboration and integration of teams and 

departments, and thereby, to deliver better treatment for patients along the continuum of care. 

The Society of Cardiovascular Patient Care (SCPC) is a new (January 2016) Institute within the 

ACC and an accrediting body, augmenting ACC’s extant Accreditation Services. SCPC offers 

four accreditations that CathPCI Registry subscribers often seek: Cardiac Cath Lab, Chest Pain 

Center, Atrial Fibrillation, and Heart Failure Accreditation. SCPC Cardiac Cath Lab 

http://www.scai.org/About/Committees.aspx
http://www.sts.org/quality-research-patient-safety/patient-safety
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Accreditation uses CathPCI Registry data to determine eligibility, reducing the data collection 

burden on hospitals. 

AHA Mission: Lifeline® STEMI Accreditation was jointly launched in 2011 by the AHA 

and the SCPC to improve care in patients with ST-elevation myocardial infarction (STEMI) by 

organizing physicians, nurses, emergency medical service providers, and hospital teams “to 

refine and eliminate barriers that prevent the best clinical outcomes.” Two types of accreditation 

are offered: Mission: Lifeline® STEMI Heart Attack Receiving and Referring Center 

Accreditations. Referring Center accreditation “identifies hospitals that meet standards for 

promptly diagnosing heart attacks, providing initial care, stabilizing patients and transporting 

them to a Heart Attack Receiving Center.” To earn Receiving Center Accreditation accreditation, 

“hospitals must meet standards for prompt, appropriate heart attack treatment, including 

lifesaving procedures such as percutaneous coronary intervention (PCI) on a 24/7 basis.” 

Mission: Lifeline® STEMI is an AHA program that assists communities nationwide in 

streamlining their systems of care to help heart attack patients go from the first 911 call to in-

hospital treatment faster.” 

Accreditation for Cardiovascular Excellence (ACE), a nonprofit organization launched 

with support from SCAI and the ACC Foundation, also accredits facilities that perform invasive 

cardiovascular procedures such as cardiac catheterization and percutaneous coronary 

intervention (PCI). ACE uses CathPCI benchmarking for accreditation. The accrediting 

organization offers several accreditations: ACE “Cath/PCI” and “Cardiac Catheterization” 

accreditations require outcomes reporting from a relevant registry, like that of ACC-NCDR’s 

CathPCI Registry. 

 4.1.2.2.2 Government health agencies. Agency for Healthcare Research and Quality 

(AHRQ): CathPCI Registry-CMS Claims are a linked database. The Agency for Healthcare 

Research and Quality (Section 4.1.3.2.4) and CMS collaborated through the Developing 

Evidence to Inform Decisions about Effectiveness (DEcIDE) Network of AHRQ’s Effective 

Health Care (EHC) Program to update and expand Registries for Evaluating Patient Outcomes: 

A User’s Guide (one of the documents included in the archival document review for systematic 

review). The User’s Guide was first published in 2007 as a reference for establishing, 

maintaining, and evaluating the success of registries created to collect data about patient 

outcomes.  
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CMS: Centers for Medicare & Medicaid Services (CMS) and the Food and Drug 

Administration (FDA) are external, secondary users of Registry data. CMS 

(https://www.cms.gov/) is a federal agency within the US Department of Health and Human 

Services (HHS). CMS administers Medicare and works in partnership with state governments to 

administer Medicaid, the State Children's Health Insurance Program (SCHIP), and the Health 

Insurance Marketplace. Other responsibilities of CMS include oversight of HealthCare.gov. 

The Food and Drug Administration (FDA): The FDA is also a federal agency of HHS. 

The FDA is responsible for protecting and promoting public health through the regulation and 

supervision of food safety, tobacco products, prescription and over-the-counter pharmaceutical 

drugs (medications), vaccines, biopharmaceuticals, medical devices, etc. As such, the FDA 

oversees medical device approval. In August 2013, the FDA released over 20 regulations aimed 

at improving the security of data in medical devices in response to the growing risks of limited 

cybersecurity (U.S. Government, 2013, p. 47712). Anticipating future opportunities to use the 

CathPCI Registry for post-market medical device surveillance, the ACC co-sponsored with the 

FDA, AHA, DCRI, etc., a cardiovascular data imaging standardization initiative to develop 

cardiovascular data standards for documenting the findings of imaging studies needed for 

regulatory decisions (Hendel, 2013). 

 4.1.2.2.3 Healthcare quality organizations. Healthcare quality organizations play an 

important role in healthcare QI and in clinical registries, in particular. In addition to funding 

research, they are also involved in the development and endorsement of quality measures.  

The Agency for Healthcare Research and Quality (AHRQ), located in Rockville, MD, is 

one of 12 agencies within the United States Department of Health and Human Services (HHS) 

(ahrq.gov). AHRQ is the lead Federal agency charged with improving the safety and quality of 

America's health care system. The agency publishes “Registries for Evaluating Patient Outcomes 

and HIT,” the first edition of which was published in 2007. Updated versions of the document 

are widely used as a reference for designing, operating, and evaluating patient registries. As the 

primary Federal agency charged with supporting research designed to improve the quality of 

health care, reduce its cost, address patient safety and medical errors, and broaden access to 

essential services, AHRQ invests in research and evidence to improve the safety and quality of 

health care. AHRQ collaborated with DCRI on the AHRQ-DEcIDE Collaborative, a “Big Data” 

initiative involving linkage of CathPCI Registry patients at 600 sites with complete Medicare 
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files, and Kaiser patient data on pharmacy costs to create a longitudinal database enabling real- 

world outcomes assessment tracking the outcomes 900,000 PCI patients, 712,000 of which 

received drug eluting stents (DES). This distributed research network (DRN) supports AHRQ’s  

Effective Health Care goals to conduct patient-centered research by providing standardized and 

world outcomes assessment tracking the outcomes 900,000 PCI patients, 712,000 of which 

received drug eluting stents (DES). This distributed research network (DRN) supports AHRQ’s 

Effective Health Care goals to conduct patient-centered research by providing standardized and 

re-usable information technology approaches that can speed the initiation and conduct of 

comparative effectiveness studies. 

The National Quality Forum (NQF) is an organization that develops and endorses 

national standards for measuring and publicly reporting on performance. NQF endorsed the 

following publically reported CathPCI Registry measures, indicating that they are appropriate for 

public reporting and other accountability programs (Dehmer et al, 2016, p. 209). 

 Therapy with aspirin, P2Y12 inhibitor, and statin at discharge following PCI in eligible 

patients (a composite measure) 

 PCI Risk-adjusted Mortality Rate (RAMR) 

 Hospital 30-Day Risk-standarized Readmission Rate Following Percutaneous Coronary 

Intervention Measure  

4.1.2.2.4 Data standards and infrastructure groups. Health Level Seven International 

(HL7) is a not-for-profit, ANSI-accredited standards developing organization dedicated to 

providing a comprehensive framework and related standards for the exchange, integration, 

sharing, and retrieval of electronic health information that supports clinical practice and the 

management, delivery and evaluation of health services. The Clinical Data Interchange 

Standards Consortium (CDISC) is an international, open, multidisciplinary, non-profit organiza-

tion that has established standards to support the acquisition, exchange, submission and archive 

of clinical research data and metadata.  

The CDISC mission is to develop and support global, platform-independent data standards that 

enable information system interoperability to improve medical research and related areas of 

healthcare. CDISC states that its standards are non-proprietary, vendor-neutral, platform-

independent and freely accessible via the CDISC website. Among CDISC’s “therapeutic areas 

standards” is a preliminary cardiovascular therapeutic area standards 
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(http://www.cdisc.org/therapeutic#cardiovascular) through the Coalition for Accelerating 

Standards and Therapies (CFAST), a joint initiative of CDISC and the Critical Path Institute (C-

Path). 

Integrating the Healthcare Enterprise (IHE) International is collaboration between 

healthcare and industry professionals to improve the way healthcare computer systems exchange 

information. IHE promotes the coordinated use of established standards (e.g., DICOM and HL7) 

to address clinical needs in support of optimal patient care with the goal of enabling seamless 

and secure access to health information whenever and wherever needed. IHE’s mission is to 

improve healthcare by providing specifications, tools and services that will enable efficient 

systems interoperability. IHE connects clinicians, health authorities, industry, and users to 

develop, test, and implement standards-based solutions to vital health information needs. IHE 

International is composed of Member Organizations in four categories that are interested in 

improving the interoperability of healthcare information systems: government and non-profit 

(e.g., ACC, American Health Information Management Association (AHIMA), the Centers for 

Disease Control and Prevention (CDC), etc.); health IT and consulting companies; healthcare 

provider organizations; and standards development organizations (e.g., HL7, Inc.; Clinical Data  

http://www.ihe.net/Member_Organizations/
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Figure 4.2 CathPCI Registry Subscriber-Curator Communities (includes, “data contributors,” 
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the ACC/AHA Task Force on Clinical Data Standards is to harmonize cardiovascular 

terminology. By enhancing the use of clinical data, the work of the Task Force supports, enables, 

and advances the organizations’ missions, visions, and strategies, supporting the goals of it 

members to improve cardiovascular care and disease prevention, promote research, develop 

guidelines and standard for cardiovascular care, ultimately to optimize patient care and 

outcomes. Interoperability is defined at two levels: (a) functional (or, syntactic) 

interoperability—the standards-based exchange of data between computer systems involving 

hardware, software, operating systems, communications protocols, and all components that serve 

to move data from one system to another, and (b) semantic interoperability—enabling use of the 

information that has been exchanged (via unambiguous, shared meanings) (Hendel et al., 2013).  

The multicenter, transnational National Cardiovascular Research Infrastructure (NCRI) 

effort to establish a universal controlled vocabulary for cardiovascular data elements that can 

operate on multiple computer networks in the healthcare environment expands on the work of the 

ACC/AHA Task Force on Clinical Data Standards (Anderson et al., 2013). The NCRI is a 

partnership between ACCF and DCRI to create a clinical investigator network based on the data 

collection activities of the NCDR that would serve as a model infrastructure for clinical 

registries, clinical research, and patient care. A grant from the American Recovery and 

Reinvestment Act (ARRA) provided initial funding. The NCRI project has 

(http://www.ncrinetwork.org/) has four goals: to 1) replace the repetitive assembly and 

dismantlement of transitory clinical investigator networks with a stable and enduring operational 

infrastructure for clinical research; 2) standardize and harmonize cardiovascular data to achieve 

complete syntactic and semantic interoperability throughout the network; 3) coordinate and 

facilitate the transfer of selected, standardized cardiovascular data into existing and future 

national registries; and 4) develop an enduring library of content for education and training of 

clinical investigators and site personnel. The NCRI aims to overcome restrictions of current 

approaches, including the absence of streamlined, one-time, data-collection activities at each 

independent site; lack of common data terms used by all; and the inability to transmit, receive, 

combine, analyze, and use shared data in comparable and interchangeable formats 

(interoperability).  

 4.1.2.2.5 The community of ACC-NCDR in-patient hospital registries. As mentioned 

above, the CathPCI Registry is just one within a portfolio of ACC-NCDR cardiovascular care 
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registries that include eight in-patient hospital registries and two outpatient registries for the 

ambulatory care setting. The outpatient registries are Diabetes Collaborative Registry® and 

PINNACLE Registry®. Since the CathPCI Registry is the subject of this paper, the other seven 

in-patient, hospital registries will be described only very briefly below. 

ACTION Registry®-GWTG™ is a risk-adjusted, outcomes-based QI program that focuses 

exclusively on high-risk STEMI/NSTEMI patients. It helps hospitals apply ACC/AHA clinical 

guideline recommendations in their facilities and provides invaluable tools to measure care and 

achieve QI goals. Subscribers to the CathPCI Registry often also participate in the ACTION 

Registry-GWTG. More than 50 of ACTION Registry–GWTG’s data elements are interoperable 

with the NCDR’s CathPCI Registry for sites using the same data submission format for both 

registries (i.e., via NCDR’s online registry-specific data collection tools or through certified 

third-party vendors). 

AFib Ablation Registry™ is a new NCDR registry that assesses the prevalence, 

demographics, acute management and outcomes of patients undergoing atrial fibrillation (AFib) 

catheter ablation procedures. Its data is intended to support the development of evidence-based 

guidelines for AFib treatments to improve outcomes for patients. 

ICD Registry™ establishes a national standard for understanding treatment patterns, 

clinical outcomes, device safety and the overall quality of care provided to implantable 

cardioverter defibrillator (ICD) patients. It is the CMS-mandated registry for hospitals that 

perform ICD implantation procedures. As such, the ICD Registry plays a role in determining the 

association between evidence-based treatment strategies and clinical outcomes. 

IMPACT Registry® assesses the prevalence, demographics, management and outcomes 

of pediatric and adult congenital heart disease (CHD) patients who undergo diagnostic 

catheterizations and catheter-based interventions. 

LAAO Registry™ is also a new registry that captures data on left atrial appendage 

occlusion (LAAO) procedures to assess real-world procedural outcomes, short and long-term 

safety, comparative effectiveness and cost effectiveness. LAAO provides a treatment option to 

manage stroke risk for non-valvular atrial fibrillation patients who are unable to maintain 

adequate anticoagulation through medication therapy. 

PVI Registry™ assesses the prevalence, demographics, management and outcomes of 

patients undergoing lower extremity peripheral arterial catheter-based interventions and includes 
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carotid artery stenting (CAS) and carotid endarterectomy (CEA). The PVI Registry provides data 

collection and equips clinicians with decision-making data whether care is provided in a hospital 

cath lab, interventional radiology department, or an outpatient vascular center. 

STS/ACC TVT Registry™ was created in collaboration with the Society for Thoracic 

Surgeons and the ACC. The registry monitors patient safety and real-world outcomes related to 

transcatheter valve replacement and repair procedures, which are emerging treatments for heart 

valve disease patients. Employing state-of-the-art heart valve technology, transcatheter heart 

valve procedures provide new treatment options for patients who are not eligible for 

conventional heart valve replacement or repair surgery. 

4.1.2.2.6 The community of scientists conducting medical research. Members of this 

community are scientists who publish in peer-reviewed journal articles (e.g., the American Heart 

Journal, the Journal of the American College of Cardiology, the American Heart Association’s 

Circulation: Cardiovascular Quality and Outcomes, etc.) using retrospective analyses of 

CathPCI Registry data. The majority of these authors are cardiologists (M.D.s) who often hold 

additional graduate degrees in related disciplines (e.g., Public Health). Some other authors hold 

Ph.D. or MBA degrees, alone. Many, if not the majority, of physician authors are members of the 

ACC community. Researchers are able to join the Linkedin NCDR Research Network Group.  

 

4.1.3 Division of Labor: Vertical & Horizontal 

AT conceptualizes activity as hierarchical. This definition of activity emphasizes the collective 

nature of work, which itself implies a division of labor (Stvilia, 2007). Per Engeström (1990), 

division of labor denotes “both the horizontal division of tasks between members of the 

community and the vertical division of power and status” (Engeström, 1990, p. 79). Vertical and 

horizontal divisions of labor involving the CathPCI Registry activity system will be discussed 

below. 

4.1.3.1 Vertical division of labor. (See Figure 4.1, above.) Information gleaned through 

document review suggested a vertical division of power and status characterized by (1) the 

ACC/ACC Foundation at the apex of an organizational pyramid. (2) The next level below in the 

hierarchical structure of the Registry activity system is occupied by the “NCDR Management Board” 

and the “CathPCI Registry Steering Committee.” The Board and Steering Committee oversee (3) the 

“CathPCI Registry Administrative Staff,” who, likewise, administrate Registry functionality and 

enable Registry access to (4) “Cath Lab Facility Subscriber-Contributors.” This umbrella group is 
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comprised of: (a) “Data Contributors” (i.e., care providers, like physicians, nurses, and other 

allied health professionals) and (b) “Data Curators,” who are the target population of the semi-

structured interviews. “CathPCI Registry Subscriber-Contributors” generate Registry data 

through: (a) documentation of patient care, and (b) Registry data curation. Registry data is used 

by “Users of the Processed Registry Data, who fall into two broad categories: primary and 

secondary users of the data. Primary users are staff of  data curators, QI staff subscribing hospital 

administrators, subscribing interventional cardiologists; federal and state governing entities, like 

the FDA and CMS; insurance companies; pharmaceutical companies; device manufacturers; 

medical researchers; and other external stakeholders). (Of note, the pyramid used to illustrate the 

hierarchical division of labor, below in Figure 4.1, does not include the sponsoring partnerships 

of the powerful ACC Foundation, the Society for Cardiovascular Angiography and Interventions, 

and the AHA.) Each of these groups will be discussed briefly below in terms of constituents, 

spheres and apparatus of influence regarding the CathPCI Registry.  

4.1.3.1.1 The ACC and the NCDR management board. As discussed above, the NCDR is 

a suite of products offered by the American College of Cardiology (ACC). (The CathPCI 

Registry is co-sponsored by ACC and Society for Cardiovascular Angiography and Interventions 

Foundation (SCAI).) The overarching goal of the NCDR registries is outcomes and performance 

measurement. As with other professional societies, an essential role of the ACC is standards and 

measures/metrics development. ACC has partnered with other professional societies and 

organizations to develop standards (e.g., structured reporting standards for the cardiac 

catheterization laboratory), clinical practice guidelines and performance measures through the 

ACC/AHA Task Forces on Guidelines and Performance Measurement and the ACC Appropriate 

Use Criteria (AUC) Task Force (Sanborn et al., 2014). 

In the 1980s, the ACC partnered with the American Heart Association (AHA) to develop 

the first clinical practice guidelines for cardiovascular practice (Gibbons, Smith & Antman, 

2003). In the 1990s, the ACC used the guidelines to lay the foundation for studies documenting 

gaps in actual and best cardiovascular practices. These guidelines are the foundation 

underpinning most efforts to improve the quality of care. They supply review of and direct links 

to extant scientific evidence and recommendations that support patient care (Spertus et al., 2010). 

The ACC works with national organizations such as the National Heart, Lung and Blood 

Institute (NHLBI) to update such guidelines. In 2000, the ACC partnered with the AHA to begin 

https://en.wikipedia.org/wiki/American_Heart_Association
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development and publication of national performance measurement standards and data standards 

for both inpatient and outpatient care based on the guidelines. Measurement sets developed by 

ACC/AHA include: coronary artery disease, hypertension, heart failure, atrial fibrillation, cardiac 

rehabilitation, STEMI/NSTEMI, primary prevention and peripheral arterial disease. A majority 

of the ACC measures have received endorsement as national standards through the National 

Quality Forum (Section 4.1.3.2).  

As mentioned in Chapter 1, the ACC sponsors a suite of seven cardiovascular registries 

(or, “clinical registry programs”) that collectively go by the name of the National Cardiovascular 

Data Registry (NCDR): (1) CathPCI Registry, (2) ACTION Registry-GWTG, (3) CARE 

Registry, (4) ICD Registry, (5) IMPACT Registry, (6) TVT Registry, and (7) PINNACLE. 

NCDR’s mission is to improve the quality of cardiovascular care by providing information, 

knowledge and tools; implementing quality initiatives; and supporting research that improves 

patient care and outcomes (Moussa et al., 2013, p. 298). The NCDR is governed by the NCDR 

Management Board. A roster of current board members can be found on the NCDR 

“Leadership” page at http://cvquality.acc.org/NCDR-Home/About-NCDR/Leadership.aspx. 

Fourteen of the current 16 board members have medical degrees and two have nursing degrees. 

Most of the physicians on the Board are Fellows of the American College of Cardiology 

(F.A.A.C.). As of this writing, the NCDR is accepting nominations for a variety of board 

positions. One must be an active member of ACC to be eligible for a board position. 

The oldest of the NCDR programs is the CathPCI Registry. The CathPCI Registry 

initiative began in 1987 when the ACC began development of a standardized database “to 

characterize the clinical profiles and outcomes of patients undergoing cardiac catheterization and 

percutaneous coronary intervention (PCI)” in the US. In 1990 after this process matured, the 

ACC contracted with Summit Medical Systems, Inc. to develop and distribute software for the 

collection of 411 core data elements with annual data submissions to a central repository). At the 

outset of planning the original dataset, the database committee specified that periodic revisions 

would be required to reflect changes in clinical practice and evolving science. (Moussa et al., 

2013, p. 297) A database committee explored various strategies to collect and evaluate 

cardiovascular data. A data standards workgroup was initiated to develop a standardized 

cardiovascular vocabulary. Data collection began in November 1998. The Registry has since 

grown to include 1,577 US hospitals, several international sites and more than 12 million patient 
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records (Moussa et al., 2013, p. 297). Each of the seven NCDR registry programs is a 

collaboration between the ACC and partner organizations. SCAI is ACC’s partner for the 

CathPCI Registry. The NCDR Management Board oversees all of the seven NCDR programs. 

The Board reports to the ACC Board of Trustees. The NCDR Data Governance Subcommittee is 

one of two subcommittees of the NCDR Management Board’s “Science & Quality Oversight 

Committee.” The Board provides oversight and direction for NCDR activities. Board purview 

includes: (a) accountability for financial performance; (b) accountability for the quality of 

Registry products and services; (c) review and approval of Registry policies and strategic and 

operational plans; (d) advocacy, promotion, and influence of key groups regarding the Registry’s 

activities; (e) setting the high-level agenda for the NCDR within the ACC community. 

4.1.3.1.2 The CathPCI Registry steering committee. The CathPCI Registry Steering 

Committee is comprised of seven to ten members, who represent the: (a) SCAI, (b) NCDR 

Science and Quality Oversight Committee, (c) Research and Publications (R&P) Subcommittee 

of the Registry, (d) NCDR Management Board liaison, (e) and the NCDR Chief Science Officer. 

The Steering Committee reports to the NCDR Management Board via the Chair of the Steering 

Committee and a Management Board liaison.  

The CathPCI Registry Steering Committee directs and monitors research and clinical 

activities for the CathPCI Registry program. Its oversight includes responsibility to: promote 

efforts to inform internal and external groups of the Registry’s activities; develop the agenda for 

related conferences and registry training activities; review of the DQP and DQ Reports (quarterly 

and annual) and recommend strategies to improve DQ; monitor the effectiveness of the Registry 

in meeting participant needs; recommend data elements for future versions of the data collection 

form; recommend process of care and outcomes metrics/measures for reporting to participants; 

identify opportunities for QI activities or educational activities; review potential collaborations 

and services provided to other entities, such as government agencies, researchers, industry, 

health plans and health systems; monitor the activity of the Research and Publications (R&P) 

Subcommittee (see below) and establish research priorities; and creating working groups as 

needed to support specific projects (Moussa, Hermann, Messenger, Dehmer, Weaver, et al., 

2013, p. 298). The  

4.1.3.1.3 CathPCI Registry administrative staff. Authority for the operational 

administration of the Registry is in the hands of “CathPCI Registry Administrative Staff,” who 
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include three teams: (a) the “CathPCI Registry Clinical Support Team,” (b) the “CathPCI 

Registry Information Technology (IT) Support Team,” and (c) “Duke Cardiovascular Research 

Institute.” 

The “CathPCI Registry Clinical Support Team” comprises interventional cardiologists 

and other clinically trained NCDR personnel (e.g., RNs) to provide technical, clinical and QI 

expertise to registry subscribers over a wide range of registry functions. The team members 

leverage clinical experience, knowledge of the registry patient population, data elements and 

definitions, the DQ Report, the Outcomes Report and QI to support individual subscribers. 

(Moussa et al., 2012) 

The “Information Technology (IT) Support Team” for the CathPCI Registry is housed 

within the ACC. The IT Support Team includes IT professionals, business analysts, programmers 

and database administrators. They supervise and manage Registry operations; administer database 

functions (e.g., data element specifications, data security, privacy, data harvests, etc.); oversee 

subscriber, data warehouse, the DAC, and third party vendor contracts; run database functions, 

including NCDR Dashboard & automated reporting; and play a part in the administration of the 

Registry DQP. The IT Support Team performs Website and database design and functionality 

testing, data collection tool (DCT) design and construction, and third party software vendor 

certification. This work involves implementation of ontology and data specifications for the 

Registry. The CathPCI Registry has relationships with a number of software vendors that offer a 

large range of Cath Lab products. NCDR reviews and certifies each software application before 

distribution to verify that the application meets the NCDR-defined data collection standards and 

export requirements. Software vendors are typically able to interface with other hospital data 

systems to import data directly into some of the Registry’s data elements. Certified software 

vendors often provide local databases and custom CathPCI reports for participating hospitals. A 

brief description of vendors that supply certified DCTs is available on the NCDR website 

(http://www.ncdr.com/WebNCDR/COMMON/SOFTWAREVENDORS.ASPX). 

The ACC contracts with select academic research organizations to manage data and 

statistical analyses for scientific publications. “Duke Clinical Research Institute” (DCRI), a part of 

Duke University School of Medicine, is the primary Data Analytic Center (DAC) for the CathPCI 

Registry. As such, DCRI performs data management and statistical analysis of the CathPCI’s 

large data set, preparing, analyzing, and facilitating the publication of Registry research by both 
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independent and ACC-affiliated medical researchers (e.g., Peterson et al., 2010).  DCRI also 

manages other national patient registries and has considerable expertise in the conduct of 

multinational clinical trials, patient outcomes studies, and comparative effectiveness analyses. 

DCRI is one of six research centers throughout the US that is funded by the U.S. Department of 

Health & Human Service’s Agency for Healthcare Research and Quality (AHRQ) Centers for 

Education & Research on Therapeutics (CERTs) program. DCRI’s goal is to conduct research and 

provide education that will advance the optimal use of drugs, medical devices, and biological 

products. DCRI focuses on therapies for heart and blood vessel disorders. DCRI’s employs 

approximately 1,200 staff, including more than 200 faculty. 

4.1.3.1.4 CathPCI Registry subscriber-contributors. Catheterization Laboratory (Cath 

Lab) facilities, including hospitals and free-standing Cath Labs, pay to participate in the 

proprietary CathPCI Registry. (The 2016 US annual subscription rate for participating facilities 

is CathPCI Registry is US $5,975.00 per facility.) Patient care providers (e.g., clinicians, 

including interventional cardiologists and other staff in the Cath Lab, internal medicine and 

cardiology fellows, nurses, etc.) at these facilities contribute to Registry data by documenting 

delivery of patient care in the medical record. Data curators (“Site Managers” and/or “Data 

Managers”) at the subscribing facilities collect the relevant portions of the medical record and 

encode that medical record information as Registry data based on data definitions in the CathPCI 

Registry Coder’s Data Dictionary. (Data fields in the NCDR Registries are referred to as “data 

elements.”) After entering data for each diagnostic and/or interventional cardiology case into 

either a local data collection tool (i.e., a certified, third party vendor’s application) or into the 

NCDR’s free, Web-based data entry tool (accessed via the NCDR registry portal, a password-

protected Website managed by NCDR), data curators respond to the DQ report generated by 

automated data checking algorithms. Registry-specific algorithms require predetermined levels 

of completeness and consistency for submitted data fields. The result of the algorithmic data-

checking is generation of a DQ report immediately after data submission. If submitted data do 

not satisfy the completeness criteria, participants are informed and may “clarify their data” and 

resubmit until completeness criteria are met. “Data clarification” requires the data curator to 

identify which data elements have not met the prescribed completeness threshold. Then, to 

compare the data submitted for those problematic elements with the medical record. If the 

medical record is found incomplete, the data curator may search other documents within the 
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medical record to deductively ascertain the missing data. Alternatively, the data curator may 

consult with one of the patient’s care providers to supplement the medical record. In this way, 

data curators can stimulate remedies for missing information in the medical record, provided 

changes to the legal document are justified and concordant with institutional policy. DQ 

problems that are amenable to correction by data curators, but not identified through automated 

algorithms, are not addressed in the documents reviewed. Data curators’ DQ assurance role 

involving proactive querying of the database, etc., and performance improvement facilitation 

functions are addressed in Section 4.2.  

Both Registry data curators and the cardiologists, who contribute to Registry data (and 

have been given passwords), are also able to access their own local, “raw” data via ‘drill-down” 

into the Registry’s online Dashboard (accessed via the NCDR CathPCI Registry portal). This 

access to both “raw” and “processed” data enables data curators’ to fulfill curatorial DQ 

assurance activities and QI (QI) roles. Those data curators’ who function in a QI role are 

responsible for disseminating information provided by NCDR through quarterly reports, which 

are integrated in the Dashboard interface and as downloadable PDF and Excel files. Reporting is 

on a rolling four quarters. The Registry provides instructions directed at participating physicians 

for accessing the Physician Dashboard (a separate tab in the Dashboard interface): Guide for 

CathPCI Participants, “Guide for Physicians,” and “Troubleshooting Guide for Downloading a 

PDF Report.” Physicians are able to review physician-level data. The reporting tool uses the 

physician’s NPI number to generate specific reports based on the procedures entered into the 

Registry at the subscribing hospital. Some physicians may perform procedures at other, non-

subscribing hospitals. That data would not have been entered into the Registry and would not be 

reported. Physicians who are paid members of ACC are also able to access reporting integrated 

from multiple sites through an individual’s dashboard at ACC’s Cardiosource Web site 

(http://www.cardiosource.org/). The physician Dashboard enables confidential, individual 

comparisons to CathPCI Registry physicians, as a whole. Individual physicians are able to access 

their own data and compare it with national data. The object of physician Dashboards is 

enhanced QI at the individual physician and institutional levels. The Dashboard has added value 

to physicians in that it can be used toward physician Maintenance of Certification (MOC) Part 

IV Practice Performance Improvement Modules (PIMs). (MOC requirements are determined by 

each American Board of Medical Specialty (ABMS) Member Board.) Invasive and 
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interventional cardiologists are able to fulfill MOC IV PIMs for the American Board of Internal 

Medicine (ABIM, http://www.abim.org/) certification and recertification, which requires 

physicians to maintain a valid practice license, pass recertification exams and perform a self-

evaluation of medical knowledge and self-evaluation of practice assessment. MOC Part IV 

activities address Self-Evaluation of Practice Assessment, engaging physicians in an assessment 

of how their clinical practice compares with national benchmarks. Based on the assessment, 

physicians are encouraged to implement strategies that align with evidence-based guidelines. 

MOC Part IV requires cardiologists to: (a) select a data source and analyze data on three 

performance measures/metrics; (b) identify a target metric; (c) assemble a Performance 

Improvement (PI) Team; (d) order and start ABIM’s PI module; (e) develop and implement an 

Action Plan; (f) re-measure the three target performance measures/metrics; and (g) complete 

ABIM’s PI module. The NCDR is one of the approved data sources for completing the Self-

Directed PIM or Completed Project PIM for physicians whose patient records are submitted to 

the NCDR registries. 

4.1.3.1.5 Users of the processed registry data. Each subscribing site’s “raw,” local data is 

only visible to those granted access, via the online, password-protected, NCDR Registry 

Dashboard or within a third party software vendor’s interface. (Subscribers are only able to see 

the data of other facilities aggregated within NCDR Outcomes Reports.) Registry Users 

associated with facilities that subscribe to the ACC-NCDR registries must be granted access to 

the Dashboard by the local Registry Site Manager (RSM). From the Dashboard (and/or, within 

vendor software) one can also access “processed” CathPCI Registry data (i.e., information), that 

is, data that has been analyzed by NCDR and reported in NCDR quarterly and annual Outcomes 

Reports. As mentioned above, internal Users of processed CathPCI Registry data include patient 

care providers (e.g., cardiologists, including interventional cardiologists and electrophysiologists; 

Cath Lab staff, including nurses, radiology techs, QI staff, etc.), hospital administrators (e.g., 

directors of QI departments, who may be physicians, nurses, MBA’s, etc.). External users are 

provided select portions of the NCDR-processed, reported information as granted by NCDR or 

subscribing hospitals. Such Secondary Users can include federal payers (e.g., the Centers for 

Medicare & Medicaid Services), private payers (e.g., insurance companies, like United, Blue 

Cross Blue Shield, and WellPoint), hospital accrediting associations, certain states (e.g., 

California, Florida, Maryland, Minnesota, Washington, and West Virginia), and the US Food and 

http://www.acc.org/partIV
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Drug Administration (FDA). Medical Researchers use the data analyzed by the NCDR-assigned 

DAC (e.g., DCRI or Yale CORE) in their conduct of research and in the publications resulting 

from that research. 

4.1.3.2 Horizontal division of labor. The horizontal division of labor deals with the 

division of tasks within the community. The documents that were reviewed do not provide this 

level of detail (beyond that discussed above) for the communities that make up the CathPCI 

Registry activity system. 

 

4.1.4 Tools 

According to AT (Engeström, 1990), tools, can be physical (e.g., hard, paper-based medical 

charts; computers) or abstract (e.g., performance measures, quality metrics, risk-adjusted 

morality models; appropriate use criteria models, DQ-checking software algorithms, data 

standards, ontologies, etc.). Tools can be understood as external objects or internal symbols that 

communities use to detect and resolve DQ problems present in the CathPCI Registry. Tools 

mediate human activities and shape the way that people act. Tools are created and transformed 

during the development of an activity. As products of culture and mediators of human interaction 

with the world, tool use transmits culture and social knowledge (Kaptelinin & Nardi, 1997, 

2012).  The relationship between subjects and objects are mediated by tools. Tools identified 

through document review are described below in terms of subject, object, and community.  

The central driver (“object") for the collection and use of Registry data is optimized 

quality of care and outcomes for coronary disease patients receiving diagnostic catheterizations 

and/or coronary interventions (i.e., PCIs) in the Cath Lab. Registry data is extracted from patient 

medical records, manually and/or electronically, by data curators and/or automated algorithms.. 

This object, “optimized patient outcomes and management of coronary disease in patients 

receiving catheterization or PCI with quality of care and patient outcomes” is accomplished 

through use of the Registry as a national surveillance system to assess the characteristics, 

treatments, and outcomes of patients undergoing care in Cath Labs. Subscribing Cath Lab 

facilities monitor and report their patient care processes and outcomes data using the CathPCI 

Registry’s community-approved metrics. NCDR analyzes facility data to supply the subscribing 

facilities with confidential, objective, risk-adjusted, and benchmarked patient outcomes and 

performance information. The data collected from subscribing facilities and, then analyzed by 
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NCDR, is used by subscribers to enhance patient outcomes and to improve the quality and safety 

of coronary disease care. Descriptions of some of the tools that mediate the activities of the 

subject in attaining the object follow. The NCDR provides various documents (e.g., the Coder’s 

Data Dictionary, the Data Collection Form, etc.) and applications (e.g., the online FAQ 

submission tool) to assist subscribers in curating data. NCDR and third party vendors supply 

software tools for data collection, analysis, and reporting. The NCDR also provides QI Toolkits. 

4.1.4.1 Medical records. Information contained within medical records is the source for 

all data collected for the Registry. Medical records can exist in electronic form—electronic 

medical records (EMRs), or as hard copy. Records include images, text and numbers. They can 

be stored in a hospital health information system (HIM), as hard copy in a hospital’s HIM 

department, in clinics, etc. Hard copy records can be scanned and stored in HIM. Hospital 

medical records are the property of the hospital. Access is password-protected and tightly 

restricted by federal law and hospital policies. Without the patient’s signed informed consent, 

generally only the patient and those few health professionals in the hospital who deliver care to 

the patient, or who use the information for QI (e.g., in clinical outcomes registries, like the 

CathPCI) are able to access the patient’s record. 

 4.1.4.2 Reporting tools. The CathPCI Registry Quarterly & Annual Outcomes Reports 

provide detailed analysis of an individual hospital's performance with respect to the entire 

registry population quarterly and annually. The reports content and format are intended to 

provide insight into care variations and QI opportunities. Individual hospital information is 

reported using benchmarked metrics that compare hospital practice patterns to NCDR 

benchmarks. Data is submitted and reported quarterly by NCDR for the “rolling” four quarters 

(i.e., the current quarter and the previous three consecutive quarters). The Outcomes Reports 

provide an executive summary that uses box and whisker plots to display a hospital’s 

performance relative to the tenth, twenty fifth, fiftieth, seventy fifth, and ninetieth percentiles 

with respect to all subscribing hospitals data. The executive summary reports results for key 

performance measures and metrics. Detailed results follow the executive summary section. The 

executive summary is divided into three sections: composite performance measures, performance 

measures and quality metrics. Quality metrics are designed to support self-assessment and QI 

(QI) at the provider, hospital, and/or health care system level. The performance measures are 

endorsed by the ACC and AHA Task Force on Performance Measures for public reporting.  
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CathPCI Registry Dashboards provides curators and physicians secure access to the 

NCDR- processed Registry data, either via the ACC’s CardioSource.org Website or the NCDR’s 

CathPCI Portal. The data is presented in a very similar format to that of the Outcomes Reports, 

using the same box and whisker plots from the executive summary to present the same content: 

appropriateness of PCI, volume of cases treated, observed and expected mortality, door-to-

balloon times and vascular complications. The data presented in the Quarterly Outcomes Reports 

is presented in sections within the Dashboard’s filing system-like “tabs.” The Physician 

Dashboard allows comparisons to other CathPCI Registry physicians, in aggregate. Both 

dashboards accommodate “drill down” to patient-specific data.  

ACC supplies the “Find Your Heart a Home” (FindYourHeartaHome.org) platform to 

enable voluntary public reporting by hospitals that participate in their CathPCI and/or ICD 

registries. (Hospitals that choose not to publicly report using ACC’s platform will be listed as 

“not participating” in the ACC public reporting interface.) The search function in the “Find Your 

Heart a Home” online tool allows the public to search for and compare hospitals affiliated with 

the ACC (i.e., hospitals that subscribe to the CathPCI and/or ICD registries) by hospital name, 

location, and cardiac services offered. Cardiac services” uses a drop-down menu that lists 11 

cardiac procedures (e.g., “Acute Myocardial Infarction Treatment,” “Cardiac Defibrillator 

Implantation,” “Carotid Artery Stenting,” “Diagnostic Cardiac Catheterization,” “Percutaneous 

Coronary Intervention,” etc.). Users of the site are also able to download reports as Microsoft 

Excel .csv files. The downloadable “All Hospital List” (updated daily by ACC) is a directory of 

all facilities that participate in at least one ACC in-hospital registry or the QI for Institutions 

program, the self-reported procedures that each hospital performs, in which of NCDR’s suite of 

in-patient hospital registries that the hospital participates, , (e.g., ACTION Registry-GWTG, 

CathPCI Registry®, ICD Registry™, STS/ACC TVT™ Registry, PVI Registry™, ACC’s QI for 

Institutions Program), any ACC awards the hospital has received (e.g., ACTION Registry®-

GWTG™ Performance Achievement Award) and the level of the award (Platinum, Gold, or 

Silver). Publicly reported information designates whether or not:  (1) Registry-relevant 

procedures are performed at the facility, (2) whether or not the facility participates in ACC 

public reporting, (3) whether or not the facility is eligible to publicly report based on: (3a) 

performance of Registry-relevant procedures, (3b) time in Registry program, and (3c) location 

within US. See Tables 4.3 and 4.4, below. 
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ACC’s public reporting program results are reported by using ACC’s CardioSmart 

program. A CardioSmart portal user can find and compare hospitals affiliated with the ACC. Site 

users can also download more detailed data for affiliated hospitals.   “Our hope is that by 

tracking and publicly reporting these measures we can raise awareness of variation where it 

exists and help to ensure consistent, evidence-based care is provided across the U.S.,” said ACC 

President Kim Allan Williams, Sr., MD, FACC. Hospitals can opt in to public reporting at any 

time by submitting a data consent form for the CathPCI Registry. Hospitals that choose not to 

publicly report will be listed as “not participating” with ACC public reporting.  

Qualified Clinical Data Registry (QCDR) Reporting: The CathPCI Registry recently 

(2015) received CMS approval to be a qualified clinical data registry reporting tool and a vehicle 

for the Physician Quality Reporting System (PQRS). The Registry is now listed on the CMS 

website as a 2016 QCDR. 

 

Table 4.2 ACC Public Reporting of Registry Participation: Definition of Values Reported 
(Performance of Relevant Procedures/”Services” vs. Participation in Registry) 

List of Values Definition 

“Y” “Participates (active contract) in the CathPCI registry.” 

“N” “Performs CathPCI Registry services (Any of the following: Diagnostic Cardiac 
Catheterization, Percutaneous Coronary Intervention) but does not participate in 

the CathPCI Registry.” 

 

“D” “Does NOT perform CathPCI Registry services (None of the following: 
Diagnostic Cardiac Catheterization, Percutaneous Coronary Intervention) and 

therefore cannot participate in the CathPCI Registry.” 

 

CardioSmart@Work: In collaboration, ACC and INTERVENT International, a provider 

of corporate employee wellness programs, offer the CardioSmart@work wellness programs that 

support that is marketed as “guideline-based medical care.” CardioSmart@Work, both a registry 

product and a tool for registry-subscribers, provides two categories of intervention: (1) coach-

assisted interventions and (2) individual self-help programs. Theoretically, the same hospitals 

that participate in a registry might leverage data from the community in which they operate, in 

combination with national data, to support the health of its local employees.   

Qualified Clinical Data Registry (QCDR) Reporting: The CathPCI Registry recently 

(2015) received CMS approval to be a qualified clinical data registry reporting tool and a vehicle 

https://www.ncdr.com/WebNCDR/docs/default-source/ncdr-general-documents/cathpci-registry-public-reporting.pdf?sfvrsn=2
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for the Physician Quality Reporting System (PQRS). The Registry is now listed on the CMS 

website as a 2016 QCDR. 

The NCDR Participant Resource Sharing Page: The NCDR CathPCI Registry portal 

enables access to a Web page on which fellow Registry subscribers can share tools that they have 

developed. The tools often take the form of QI tools (e.g., Excel templates) specific to data 

collected for the NCDR suite of registries. 

 

Table 4.3  Participation in ACC Public Reporting vs. Performance of Relevant 
Procedures/“Services” vs. Participation in CathPCI Registry vs. Eligibility to 
Report  vs. DQ 

List of Values Definition 

1 “Participating with ACC (Site has opted into the CathPCI public reporting 
option.)” 

 

2 “Not Participating with ACC (Site participates in the CathPCI registry BUT 

has NOT opted into the public reporting option.)” 

 

3 “Enrolled: In Registry Less Than 1 Year (Site has opted into the CathPCI 
public reporting option but has not submitted at least 3 quarters of data in the 

calendar year.)” 

 

4 “Enrolled: Not Enough Data to Report (Site has opted into the CathPCI public 
reporting option, has submitted at least 3 quarters of data, but has not attained 

at least 3 quarters of green DQ in the calendar year.)” 

 

5 “Ineligible: Not Participating in Registry (Site performs a qualifying registry 
service but does not participate in the CathPCI Registry therefore cannot 

participate in the public reporting option.)” 

 

6 “Ineligible: Does Not Perform Services (Site does not perform a qualifying 
Registry service therefore cannot participate in the CathPCI Registry nor in 

the public reporting option.)” 

 

7 “Ineligible: Not a US Hospital (Site is not a hospital within the United States 

or its territories and is ineligible to participate in the Public Reporting 

program.)” 
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ACC Reports: ACC publishes reports relevant to data curation and use in journal articles. 

The reports include a detailed explanation of the complex risk-adjustment mortality risk 

(RAMR) model (Brennan J, Curtis JP, Dai D, et al., 2013).  

Bleeding Model to Predict Risk of Bleeding: NCDR supplies subscribers with a tool to 

predict risk of post-procedure bleeding among patients undergoing PCI. The tool was last 

updated in 2013. Detailed clinical data from 1,043,759 PCI procedures at 1,142 centers from 

February 2008 through April 2011 participating in the CathPCI Registry were used to identify 

factors associated with major bleeding complications occurring within 72 hours post-PCI. Risk 

models (full and simplified risk scores) were developed in 80% of the cohort and validated in the 

remaining 20%. The full model includes 31 variables, while the risk score uses ten variables. The 

tool can be used by cardiologists to assess a patient’s risk for bleeding prior to performance of 

PCI. 

 RAMR (Risk Adjusted Mortality Rate) Model: An informational document that 

provides both lay and highly technical (i.e., statistical) descriptions of the development and 

application NCDR’s Risk-adjusted Mortality Model to accommodate the differences in case mix 

between hospitals. Useful for understanding the impact of RAMR in NCDR’s benchmarked 

reporting. (Different registries and agencies use different risk-adjustment models. NCDR’s is 

proprietary and while the report is useful, the information in the document does not enable 

replication of the statistical procedures, nor as a result, NCDR’s statistical results when applied 

to local raw data. Thus, the values of the benchmarked metrics that are reported in NCDR’s 

Quarterly and Annual Outcomes Reports cannot be replicated at the site level.) 

 Appropriate Use Criteria: A collaborative report by the ACCF, SCAI, AATS 

(American Society of the Association for Thoracic Surgery), AHA, and ASNC (American 

Society of Nuclear Cardiology) journal article accessible on the portal as an information 

document that describes the Appropriate Use Criteria model used by the NCDR Registries (Patel, 

Dehmer, Hirshfeld, Smith, et al., 2009). 

NCDR’s “AUC Companion Guide”: NCDR publishes an “Appropriate Use Companion 

Guide” that explains appropriate use data analysis and reporting to subscribers. 

4.1.6.3 Data curation and analysis tools. 

The tools in this subsection belong to several categories: measures and metrics, job aids 

for data curation, databases, training tools, and data abstraction services. 

file:///C:/Users/Alison%20von%20Eberstein/Documents/FSU/Dissertation/ACC%20-%20Julia%20Chang/CathPCI%20Resources%20Documents%20accessed%20Online/auc_companion_guide-2-25-15.pdf
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4.1.6.3.1 ACC-NCDR CathPCI Registry Performance Measures and Quality Metrics. 

ACC-NCDR measures and metrics are parameters that are used to analyze and report quality and 

performance in NCDR reports. They provide information about a hospital’s relative performance 

on aggregate benchmarks with respect to all Registry participants. Comparisons are used to guide 

local QI efforts. Measures and Metrics are developed with expert guidance using clinical 

guidelines and evidence. The clinical guidelines in measure and metric development include 

those developed by the ACCF in collaboration with other medical specialty societies (e.g., SCAI 

and AHA). In developing metrics and measures, the NCDR uses the leading methodology 

(Spertus et al., 2010) to identify and test the parameters that are scientifically valid and 

meaningful to hospitals for benchmarking for QI. This includes, when appropriate, the 

development of composite metrics and risk-adjusted outcome metrics that can provide more 

usable information about quality of care than unadjusted individual metrics. As tools, measures 

and metrics mediate the relationship of subjects—“The CathPCI Registry”—with the object of 

activity—“Optimized outcomes and management of coronary disease patients (particularly those 

receiving catheterization and/or PCI) using data of high quality.”  

   Performance measures are the process, structure, efficiency, and outcome measures 

that have been developed using ACC/AHA methodology, which includes the process of public 

comment and peer review. The measures are specifically designated as “performance measures.” 

Performance measures are endorsed by both the ACC/AHA Task Force on Performance 

Measures and the National Quality Forum (NQF) (Bonow et al., 2008). Endorsed measures are, 

thus, appropriate for consideration for additional quality programs, including recognition 

programs by third parties (e.g., payers) and public reporting. 

Quality metrics are the measures that have been developed to support self assessment and 

QI at the provider, hospital, and/or health care system level. (Bonow et al., 2008)  

4.1.4.2.2 Data curation job aids. NCDR supplies subscribers with an electronically 

searchable and printable CathPCI Registry Coder’s Data Dictionary as an essential, CathPCI 

Registry job aid. 

“Frequently Asked Questions (FAQs”) tool:  The NCDR FAQ Tool is accessed through 

the CathPCI Registry portal. Curators are able to submit specific case questions that are not 

addressed by the Data Dictionary. The tool transmits curator questions to the Registry Clinical  
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Team. The Clinical Team responds to questions. The questions and responses are archived for 

community access, are searchable, and can be printed out en toto, or by data element. The FAQ 

responses supplement the Data Dictionary. In some cases, the Clinical Team member’s includes 

the recommendation to append the response to the curator’s abstraction archives (i.e., the 

curator’s meta-data documenting the rationale for encoding decisions made) in case of audit by 

NCDR. 

CathPCI Registry Data Collection Form”: NCDR supplies subscribers with a printable 

data collection form as a supplemental job aid to the CathPCI Registry’s electronic data 

collection tool accessible via the CathPCI Registry subscriber portal. 

Frequently updated Closure Device List: NCDR provides subscribers with a frequently 

updated list of devices (e.g., cardiac stents) used in PCI procedures. 

 

Table 4.4 CathPCI Registry Risk-adjusted and Composite Measures and Metrics 

Measure/Metric 

Risk-adjusted Composite 

 PCI In-hospital Mortality 

- All PCI Patients 

- STEMI Patients 

- NSTEMI Patients 

 Death, emergency CABG, stroke or repeat 

target vessel revascularization 

 PCI Bleeding  Therapy with aspirin, 2Y12 inhibitor, and 

stating at discharge following PCI in eligible 

patients 

 Acute Kidney Injury (AKI)  

 PCI 30-day Readmission  

 
PCI=Percutaneous Coronary Intervention, ICD=Implantable Cardioverter Defibrillator, AMI=Acute Myocardial 

Infarction, CAS=Carotid Artery Stenting, CEA=Carotid Artery Endarterectomy, STEMI=ST Elevated MI, 

NSTEMI=Non ST-Elevated MI. 

 

 “DQR Report Companion Guide”: NCDR also publishes a “DQ Report Companion 

Guide” for subscriber use only that explains NCDR’s automated DQ Reporting Program to 

subscribers, including use of red, yellow, and green icons to indicate acceptance of data by the 

NCDR after quarterly and annual data uploads to the NCDR. (This document is not publically 
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available via the Internet. Subscribers are able to access the document via the password-protected 

CathPCI Registry portal under “Resources.”) 

 CathPCI Registry Web-based Data Collection Tool: NCDR supplies a 

complimentary, Web-based, CathPCI Registry data collection tool that accommodates data 

submission to NCDR. 

 Database Tools: There are too many NCDR-certified CathPCI Registry software 

vendors to describe here. Instead, several will be described to illustrate the nature of the 

companies and the functionality of the software tools they produce. ACC-NCDR software 

vendor certification includes review of software adherence to relevant information privacy and 

security legislation (e.g., HIPAA/HITECH). See Sections 4.1.7.3.1 and 4.1.7.3.2 for a brief 

discussion of some of the relevant federal guidelines.  

 Armus Outcomes Cx: Armus offers a cloud-based clinical registry framework that 

allows clients to enter, maintain, view and share data across multiple clinical registries within 

one hosted, Web-based application. For instance, up to 100 fields can be shared between the 

CathPCI and ACTION Registries (both part of the suite of ACC-NCDR cardiovascular 

registries), potentially reducing data entry and abstraction burden required to maintain these 

registries, and thereby improving data accuracy and consistency across registries. The Outcomes 

Cx system interfaces with Cath Lab hemodynamic monitoring systems and claims 

interoperability with GE MacLab, Philips (WITT/XperIM), McKesson, and Siemens. 

ARMUS Outcomes Cx clinical information management system provides real-time, Web-based 

CathPCI hospital and physician-specific reports, as well as detailed data extracts that are 

viewable in MS Excel. Armus advertises that it “works in close collaboration with its clients to 

build and grow its report library, and is continuously working to create innovative, state-of-art 

reports to provide facilities with the information that they need when they need it” (Armus 

Outcomes Cx Website: https://www.armus.com/outcomes_cx.html#ncrp). 

4.1.4.2.3 Quality assurance tools.  NCDR DQ Program (DQP): DQ Report, Data Outlier 

Report, On-site audits 

Automated DQ Checking Algorithms: NCDR uses automated DQ checking that is 

integrated into third-party vendor data collection software. DQ checking also occurs at the time 

of upload to identify incomplete, inconsistent, and missing data. The system will only accept 

data into the Enterprise Data Warehouse (EDW) that meets NCDR-prescribed DQ thresholds. 
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“DQ Report”: After data is submitted (i.e., uploaded) to NCDR, automated DQ checking 

generates a DQ Report (DQR) that informs the curator if the data meets the required DQ 

thresholds. If data does not meet the required thresholds, the curator must correct the errors and 

resubmit until a “Green” passing score is achieved. 

“Data Outlier Report”: NCDR periodically generates a site-specific, programmatic 

evaluation of selected data elements when the incidence of coding falls outside of the expected 

range. The report is not intended as a punitive measure. Rather, it is designed to encourage 

facilities to review their processes for errors in data definition interpretation and/or coding and/or 

to understand facility-specific population or care variations that may result in these types of 

atypical data submission. 

NCDR conducts on-site audits as part of the NCDR DQP. Sites are notified via email of 

selection for audit. If a site is selected for audit, materials will be posted to the ‘File Delivery’ tab 

located on the Registry’s Dashboard page. 

 4.1.4.2.4 Training tools. NCDR provides monthly Registry Site Manager (RSM) 

Conference Call meetings in which the CathPCI Registry clinical support staff present Power 

Point slide presentations that often integrate training on data definitions that use patient cases as 

examples. Registry Site Managers (i.e., data curators) are able to submit questions and receive 

responses. 

“RSM Meeting Minutes”: Transcripts of the above meetings. 

NCDR national and regional conferences: NCDR holds national, annual conferences and 

regional conferences in which subscribers to any of the NCDR registries, medical researchers, 

and other interested parties may attend. Multi-day, face-to-face training dealing with data 

abstraction and use of the NCDR registries for QI is provided for data curators and other facility 

administrators. 

“FAQ Tool”: NCDR provides abstraction support to CathPCI Registry participants via an 

online tool that allows the submission of participant questions related to medical record 

abstraction and responses from the NCDR CathPCI Registry Clinical Team. The Tool archives 

questions and the related responses, accommodates querying of the data base and printing of 

aggregated responses. The tool serves supplements the Registry Data Dictionary with specific 

responses to case questions. 
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Email/telephone support: The NCDR CathPCI Registry Clinical Team responds to 

specific case abstraction questions via email and telephone.   

4.1.4.2.5 Data abstraction services. Current limitations in automated data extraction from 

electronic health records for clinical registries, in general, represent a considerable data 

collection burden that is borne by the facilities that subscribe to a registry (Bhatt et al., 2015; 

Messenger et al., 2012). Participating hospitals must balance the cost of data abstraction with the 

demands for high DQ by NCDR, internal and external stakeholders, the most persuasive of 

which may be the interventional cardiologists, themselves. Increasingly, facilities are seeking 

strategies to reduce the cost of high quality, reliable data collection in order to ensure the 

sustainability of registry participation. Even in cases when hospitals have systems established to 

abstract some of the data elements automatically from other data entry procedures, such as the 

hemodynamic monitoring systems of cardiac catheterization laboratories, some elect to out-

source the work of medical chart abstraction. NCDR-compatible data abstraction service 

providers are clinical specialists experienced in data abstraction for NCDR registries, including 

the CathPCI Registry. Q-Centrix and Primaris are examples of such service providers. Q-Centrix 

uses its proprietary Q-Apps platform and a team of RN-pre quality information specialists. Like 

other providers, Q-Centrix’s services include clinical surveillance (i.e., concurrent chart review), 

chart abstraction, data analysis and QI. Q-Centrix partners with 78 hospitals on NCDR registries 

and has abstracted more than 156,000 NCDR cases since 2013. Q-Centrix advertises that its 

registry solutions allow partner hospitals to focus more time on caring for patients and 

monitoring quality practices, reducing registry errors, improving quality, and maximizing 

productivity among hospital staff. 

 

4.1.5 Rules 

According to AT, rules refer to explicit or implicit norms, conventions, or regulations that enable 

or limit activities (Engeström, 1990). Document review identified Registry policies regulating 

the activities in using the CathPCI Registry. 

 4.1.5.1 Registry-mandated responsibilities for participation. 

1. Registry Management: Each participating institution (Participant) must designate and provide 

contact information for the following roles for each registry: 

http://cvquality.acc.org/NCDR-Home/Data-Collection/How-to-Collect-Data/QCentrix.aspx
http://cvquality.acc.org/NCDR-Home/Data-Collection/How-to-Collect-Data/QCentrix.aspx
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a. Registry Site Manager: the Registry Site Manager (RSM) (usually, the data curator) 

serves as the subscribing facility’s (hospital’s) primary point of contact for the 

Registry, supervises the data collection, confirms the accuracy of the data, and 

receives the confidential reports on behalf of the subscribing facility. This individual 

acts as the primary liaison for the Registry. 

b. Medical Director: the physician Medical Director serves as the medical staff liaison 

for the assigned registry. 

c. Executive Sponsor: the Executive Sponsor ensures adequate resources are in place to 

support registry activities. 

d. Billing Contact: the Billing Contact is the point of contact for annual participation 

fees and modifications to the Hospital Master Agreement. 

e. Privacy Officer: the Privacy Officer is the individual designated by the subscribing 

facility as responsible for compliance with HIPAA privacy and security rules. 

2. The subscribing participant is required to provide a valid and unique email address for all 

designated users at the participating facility. These email addresses will be used to 

communicate relevant, Registry-specific information. 

3. The Subscribing Participant is required to maintain an accurate and up-to-date site profile at 

all times. 

4. Submission of Clinical Data: 

a. The subscribing facility must submit clinical data on a quarterly basis to ACC for all 

relevant registries in which Participant is active. 

b. The Participant must submit clinical data according to the Call for Data schedule 

found on the NCDR website. The Call for Data Schedule is updated periodically. 

ACC will notify the Participant of any updates to the Call for Data Schedule. 

c. The Participant is expected to review DQ Reports (DQR) for each submission and 

correct errors as needed to achieve passing, “Green” status. 

d. The Participant must submit a data case record for each patient who receives medical 

care and who is eligible for inclusion in the registries in which the Participant is 

active resulting in a complete representation of the patient population for the quarter. 

Sampling of cases is not permitted. 
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e. The Participant agrees to provide, upon ACC request, verification that all eligible 

patient records have been included in the facility’s data submission. 

f. The Participant must ensure that data conforms to the Registry-specific data elements, 

definitions, and transmission formats as outlined in the CathPCI Registry Core Data 

Element Documentation (i.e., the “Coder's Data Dictionary”). 

g. The Participant's data collection staff are expected to complete NCDR training 

programs (note: there currently is no training program, per se) and adhere to the 

NCDR Core Data Element Documentation (i.e., the Coder's Data Dictionary). 

5. Publication of Data 

a. Subscribing participants may only share information from NCDR-produced, 

aggregated data or reports within the subscribing institution. 

b. Subscribers must seek approval from the ACC prior to sharing NCDR-produced 

aggregated data or reports with any external party. Subscribers must contact ACC to 

submit a publication request. 

6. Annual Fees and Obligations 

a. Any hospital that participates in at least one (1) eligible NCDR registry receives full 

access to the suite of QI initiatives and clinical toolkits through their NCDR annual 

fee. This exclusive content includes: 

b. Door-to-Balloon (quality initiative) 

c. Hospital-to-Home (quality initiative) 

d. QI 101 (toolkit) 

e. Hospitals, facilities, or other organizations that do not currently participate in at least 

one eligible NCDR registry, but wish to access the full suite of QI initiatives and 

clinical toolkits, may purchase an annual subscription. 

f. There is no obligation to become active in a specific initiative or to download or 

disseminate any particular toolkit. 

7. Program Management 

a. Each participating institution must designate a Program Manager and provide contact 

information for that individual. The Program Manager is the primary point of contact 

for the ACC quality initiatives and toolkits offered through the ACC QI for 

Institutions Program. 
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4.1.5.2 Professional practice standards. One of the most essential functions of nursing 

and medical professional societies in claiming their work as a “profession” and themselves as 

“professionals” is circumscription of the of the profession by defining scope of practice, clinical 

practice guidelines, and performance measures (and metrics) in the field in which its members 

claim expertise (Abbott, 1988). Professional societies in cardiovascular nursing and medicine 

typically convene committees of voluntary representatives to develop and refine the standards, 

norms, and expectations of professionalism for their members (Sanborn, Tcheng, Anderson, 

Chambers, Cheatham et al., 2014). The ACC’s clinical practice guidelines are reflected in the 

performance measures, appropriate use criteria, etc., of the NCDR registries and were developed 

in collaboration with other professional societies, like SCAI, AHA, etc. The American Nurses 

Association’s (ANA’s) standards of practice describe competent levels of nursing care. For 

instance “Standard 1, which addresses “assessment,” states that “the registered nurse collects 

comprehensive data pertinent to the healthcare consumer’s health or situation” (ANA, 2010, p. 2)  

4.1.5.3 Federal regulations. Legal collection of protected patient health information 

(PHI) is a transaction involving detailed descriptions of how the data can be used, by whom and 

for what purposes. the Health Insurance Portability and Accountability Act of 1996 (HIPAA) 

Privacy Rule (discussed below) defines PHI as “individually identifiable health information, held 

or maintained by a covered entity or its business associates acting for the covered entity, that is 

transmitted or maintained in any form or medium” (Department of Health & Human Services, 

Office for Civil Rights, 2003, p. 3). PHI data elements include many common demographic 

identifiers used in a patient’s medical record (e.g., name, address, birth date, Social Security 

Number, test results), health information about subjects of clinical research gathered by a 

researcher who is a covered health care provider, and billing information for medical services 

rendered that is created or received by a health care provider, health plan, employer, or health 

care clearinghouse. These elements may not be disclosed to third parties, including registries and 

research studies, without the patient’s written permission. (Research studies that use PHI must be 

reviewed and approved by an IRB.)  

PHI may be included in databases that are used for healthcare operations under a data use 

agreement (Weintraub et al., 2011, p. 203). HIPAA explicitly states that there are no restrictions 

on the use or disclosure of de-identified health information, and defines “de-identified 

information” as that which “…neither identifies nor provides a reasonable basis to identify an 
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individual” (HHS/OCR, 2003, p. 4). The Rule goes on to categorize two acceptable strategies for 

de-identifying PHI, through either: “1) a formal determination by a qualified statistician; or 2) 

the removal of specified identifiers of the individual and of the individual’s relatives, household 

members, and employers is required, and is adequate only if the covered entity has no actual 

knowledge that the remaining information could be used to identify the individual” (HHS/OCR, 

2003, p. 4). De-identification of patient records is an essential requirement in “Big Data” reuse of 

registry data. 

Longitudinal tracking of patients is a requirement of many industry-subsidized studies 

(e.g., post-market surveillance and comparative effectiveness research). Leveraging registry data 

for use in industry research often requires longitudinal patient tracking. The ACCF/AHA clinical 

data standards, which generally apply to the NCDR registries, do include PHI to enable uniform 

collection of those data elements, when appropriate. Currently, the CathPCI Registry does collect 

PHI (e.g., last name, first name, middle name, Social Security Number, birth date, gender, race, 

Hispanic/Latino ethnicity, arrival date/time, procedure date/time, discharge date, and patient zip 

code). This PHI can be used when matching the Registry dataset to other datasets. However, 

many of these patient identifiers cannot be used in research that is not merely aimed at QI 

without patient informed consent due to the HIPAA and other regulations. (An example of the 

appropriate inclusion of PHI is the case of a longitudinal clinical database in which access is 

restricted to the patient’s caregivers.) HIPAA regulations increase the complexity of longitudinal 

patient tracking after hospital discharge. Novel approaches have been applied to post-hospital 

discharge, outcomes studies using indirect identifiers (e.g., date-time stamps attached to hospital 

procedures) in addition to other information that enables probabilistic patient matching. Using 

these procedures, CMS claims data has been linked to longitudinal assessments of outcomes in 

the population covered by fee-for-service Medicare insurance. (Moussa et al., 2013, p. 299) 

Of note, the CathPCI and ACTION Registries include a data element that provides an “opt out” 

choice for provision of PHI. However, the text box is not selectable; all of the PHI-related data 

fields remain grey and do not allow data entry. 

4.1.5.3.1 The Common Rule, IDE regulations, other Health and Human Services (HHS) 

and FDA guidances. If research is one of the purposes of registry data collection, the Common 

Rule, IDE regulations, and various other HHS and FDA guidances may be pertinent. When 

registry data is collected for the purpose of research, Title 45 CFR 46 (Public Welfare) applies. 
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Published in 1991, 45 CFR 46 was codified in separate regulations by 15 Federal departments 

and agencies. The HHS regulations, 45 CFR Part 46, include four subparts. Subpart A is known 

as the Federal Policy for the Protection of Human Subjects or the “Common Rule.” The 

“Common Rule” applies to “…all research involving human subjects conducted, supported or 

otherwise subject to regulation by any federal department or agency which takes appropriate 

administrative action to make the policy applicable to such research” (CFR §46.101, 2009). 

Because CathPCI Registry data, as described in this dissertation, is collected as a part of a 

facility’s (e.g., hospital or free-standing Cath Lab) quality assessment and improvement process, 

Registry data does not require written informed patient consent. The degree to which patients are 

aware that their procedure and outcomes information is being included in a patient outcomes 

registry can be highly variable (Krucoff, Normand, Edwards, Lystig, Berliner, et al., 2015, p. 

123). In fact, it is safe to say that most outcomes registry patients are not aware that their 

information is being used. 

Even though traditional clinical registry information, like that in the CathPCI Registry, is 

currently collected and stored for QI does not mean that it might not be accessed in the future for 

other purposes (e.g., research) not defined at the time of collection. Krucoff et al. (2015) point 

out a lack of clarity in federal regulations regarding appropriate research protections generally 

and informed consent procedures specifically. For example, it is unclear if informed consent is 

necessary for a postmarket device registry or in cases when patient information might be 

accessed for novel or alternative purposes. (The CathPCI Registry collects medical device data 

and could be used for the public good to track the safety and efficacy of cardiac stents, for 

instance.) The authors ask, “What is required when information is used as the control arm in a 

prospective or retrospective study? Must patients have given prior consent to be contacted for 

longer term follow-up? Must information collection and informed consent comply with device-

specific research regulations, such as the IDE regulation (21 CFR 812), if used for safety 

evaluation or effectiveness research or to support labeling changes?” (Krucoff et al., 2015, p. 

124) 

Aside from such questions of future use, when registry data is not currently collected for 

the intent of research, the transaction is governed by the Health Insurance Portability and 

Accountability Act of 1996 (HIPAA) Privacy Rule. 
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4.1.5.3.2 The Health Insurance Portability and Accountability Act of 1996 (HIPAA) 

Privacy Rule and HITECH. As described above, the HIPAA Privacy Rule laid the groundwork 

for the privacy and security of PHI by providing a variety of federal protections, including 

access, portability, fraud and abuse protections. In 2009, President Obama signed the Health 

Information Technology for Economic and Clinical Health (HITECH) Act into law to stimulate 

the adoption of electronic health records (EHR) and supporting technology in the US. HITECH 

enhanced the enforcement of HIPAA via Subtitle D, which addresses the privacy and security 

concerns associated with electronic transmission of health information with several provisions 

that strengthen the civil and criminal enforcement of HIPAA rules. Additional state-by-state 

provisions can also apply. Gliklich et al. (2014), on behalf of AHRQ, advised registry 

administrators to establish notification procedures for breaches of confidentiality or other risks 

that become known during the life of a registry, whether or not those risks are governed by 

HIPAA (Gliklich, 2014, p. 287). 

HIPAA-compliant servers are often used in registries (Asher et al., 2013, p. 3). To be 

approved by NCDR for subscriber use, third party vendor software must be HIPAA-compliant. 

The NCDR Registries also use a CathPCI Registry-specific encryption key that is entered into 

the facility’s third-party vendor software prior to uploading data to NCDR. In general, 

retrospective clinical registry data collection is not subject to the “Common Rule,” which is a set 

of regulations used by numerous federal agencies to regulate human subjects research. The 

retrospective data collection that occurs for such registries involves no direct patient contact and 

is considered part of the “standard of care” (i.e., patient-reported outcomes). 

The ACC supported safeguarding of privacy while reducing barriers to healthcare 

improvement through Congressional amendment of HIPAA to modify the Privacy Rule “…in a 

manner that is consistent with the recommendations of the Institute of Medicine’s (IOM’s) 2009 

report, Beyond the HIPAA Privacy Rule: Enhancing Privacy, Improving Health Through 

Research (Nass, Levit, & Gostin, 2009)” Within this report, the IOM’s Committee on Health 

Research and the Privacy of Health Information concluded that the HIPAA Privacy Rule creates 

impediments for important health research and does not adequately protect patient privacy. 

(Bufalino et al., 2011, p. 2175) 

4.1.5.4 State regulations. No state rules were identified through document review. 

However, a state rule for Florida (§408.0361 ¶m, Rule 59A-3.2085 (13, 16, 17, 18 FAC) was 

http://www.leg.state.fl.us/statutes/index.cfm?App_mode=Display_Statute&Search_String=&URL=Ch0408/SEC036.HTM&Title=-%3e2009-%3eCh0408-%3eSection%20036#0408.036
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identified through literature review (and documented in Chapter 1) that mandates hospital 

participation in the CathPCI Registry. Since there are other states that mandate participation, 

there likely exist similar rules in those states.  

4.1.5.5 Automated (algorithmic) DQ-checking threshold rules. NCDR uses software 

rules entailed in automated DQ checking programming to evaluate data submitted to NCDR’s 

Enterprise Data Warehouse (EDW) for errors (“Data Assessment”) and completeness 

(“Completeness Assessment”). NCDR’s automated algorithms identify DQ errors in the 

packaged data sets that are submitted to the NCDR EDW at the time of submission (i.e., prior to 

inclusion in the EDW). DQ checking occurs in two phases, each of which generates DQ Reports 

(DQRs): the “Data Assessment” phase is followed by “Completeness Assessment” phase. The 

“Data Assessment” phase checking searches for “Outlier” and “Schema” errors. “Outlier” errors 

indicate that data exceed the prescribed field limits, for example, entering the length of a lesion 

as 1,000mm. “Schema” errors designate those in which “the data are not well formed.” In the 

next phase, “Completeness Assessment,” the algorithms search for “List” and “Selection” errors. 

“List” errors indicate missing data in the Medications or Devices lists. “Selection” errors identify 

missing data in which a parent field requires entry in a child data field. A DQR is generated at 

each phase. In order to move from the “Data Assessment” to the “Completeness Assessment” 

phase, the data must receive a “passing” score—displayed in the DQR as a “green light” icon. If 

the data do not pass the “Data Assessment” phase, the curator must correct the errors to be 

allowed by the programming rules to move on to the “Completeness Assessment” phase. DQ 

checking rules categorize data elements into “core” “supporting,” and “minimum” composite 

data element categories. Each data element category requires a different level of quality. “Core” 

elements require all elements in that category to meet the minimum the threshold. Some, but not 

all of the data elements in the “supporting” category need to meet the threshold. “Minimum” 

elements must meet a minimum completion percent. If the summative quantity of algorithm-

identified errors exceeds the NCDR-prescribed composite thresholds defined for each of the 

“core,” “supporting,” and “minimum” data element categories, the curator will be notified via the 

DQ Report (DQR) with a “yellow light” or “red light” score, designating the “benchmark 

inclusion status.” Once a sufficient quantity of the errors that were detected in the prior 

submission is corrected in the resubmission, the data submission can receive either a “green 

light” or a “yellow light.” The “green light” indicates that the data passed both the “Data 
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Assessment” and the “Completeness Assessment” phases. A “yellow light” indicates that the 

data passed the “Data Assessment” phase, but failed the “Completeness Assessment.” The 

curator must clean the data of completeness errors and resubmit to the EDW. If a sufficient 

number of completeness errors are corrected, the data will receive a “green light,” indicating that 

the data submission has met the DQ inclusion criteria. As long as the data are submitted before 

the quarterly data submission deadline, curators may clean their data and resubmit as often as 

needed until inclusion criteria are met.  

4.1.5.6 Software standards related to systems integration and interoperability. Data 

standards are a form of meta-data (Zhu & Wu, 2014, p. 352). As discussed above (Section 

4.1.7.3.2), the ACCF/AHA clinical data standards, which generally apply to the NCDR 

registries, do include PHI to enable uniform collection of those data elements, when appropriate. 

Flexible inclusion of PHI may prove very useful in the context of “big data” platforms. (The 

CathPCI and ACTION Registries include a data element that provides an “opt out” choice for 

provision of PHI. However, the text box is not selectable; all of the PHI-related data fields 

remain grey and do not allow data entry.) 

The ACCF and NCDR participate in a variety of data standards consortia, including the 

IHE (Integrating the Healthcare Enterprise), to address problems of data standardization and 

interoperability that constrain efforts to enhance and expand use of the NCDR registries (e.g., 

safety surveillance, FDA medical device post-approval studies, comparative effectiveness 

research, physician and regional reporting, hospital outcome reporting, appropriate use criteria) 

and not least of all, to improve DQ. Similarly, European collaboratives funded by the European 

Commission (e.g., PARENT, cross-border PAtient REgistries iNiTiative) are in the process of 

identifying and adopting software standards related to data structure, terminologies, ontologies, 

and semantic approaches that will allow the comparability and transferability of health data 

across languages and use contexts. What follows is a necessarily abbreviated discussion of 

software standards relevant to clinical registries, in general, and to the CathPCI Registry, in 

particular. This subsection 4.1.7.5 begins with a description of IHE International, Inc., 

particularly the IHE Cardiology Technical Framework, which includes specification of the data 

structure and vocabulary required for content submission to CathPCI Registry Version 4.4. This 

is followed by a very brief description of data structure, terminology, and ontology standards.  
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4.1.5.6.1 Data structure standards. ANSI (American National Standards Institute: 

https://www.ansi.org/): A standards development organization. ANSI X12 4010/5010 EDI is 

applicable to HIPAA. 

EDI X12 (Electronic Data Interchange) is a data format based on ASC X12 standards. It 

is used to exchange specific data between two or more trading partners. Term ‘trading partner’ 

may represent an organization, group of organizations or some other entity. ASC is the 

Accredited Standards Committee. IHE promotes use of ANSI. 

DICOM (Digital Imaging and Communications in Medicine http://dicom.nema.org/): 

DICOM is a healthcare technology for the short- and long-term storage, retrieval, management, 

distribution and presentation of medical images. DICOM standards enable software 

interoperability.  

HL7 (Health Level Seven® International Standards: http://www.hl7.org/): HL7 has been 

developing healthcare information exchange and related standards since 1987. HL7 standards 

address language, structure and data types, defining how electronic health information is 

packaged and transferred. HL7 standards are grouped into seven categories, including: (a) 

primary standards, (b) foundational standards, (c) clinical and administrative domain, (d) EHR 

profiles, implementation guides, (e) rules and references. EHR Profiles are EHR standards. The 

Rules and References standards group entail technical specifications, programming structures 

and guidelines for software and standards development. HL7’s Version 2.x (v2) messaging 

standard is the workhorse of electronic data exchange in the clinical domain and arguably the 

most widely implemented standard for healthcare in the world. CDA (Clinical Document 

Architecture) is HL7's most widely adopted HL7 v3 standard. It provides a standardized header 

containing metadata about the document as well as the ability to convey a wide variety of clinical 

content organized into various sections. The document content can be un-encoded, such as a PDF 

through to a fully encoded HL7 v3 instance. HL7’s ISO standards are denominated “ISO/HL7.” 

NCRI (National Cardiovascular Research Infrastructure), a collaborative effort of ACC 

and DCRI, uses CDISC and HL7 RIM-based standards to represent vocabulary-based data 

element definition that authors promise will be publically vetted and implemented (McCourt et 

al., 2010). The HL7 FHIR  standard allows the exchange of clinical data between systems. It is 

designed to support a central patient care system, as well as a more distributed environment in 

which data resides in departmental systems.  

https://www.hl7.org/implement/standards/product_brief.cfm?product_id=186
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International Standards Organization (ISO). The ISO 9000 series are a series of 

requirements for quality management systems (QMS). ISO 13485 specifies requirements for a 

QMS related to medical devices. ISO/TC 215 health informatics standard deals with 

standardization in the field of health informatics; associated standards are intended to facilitate 

the coherent and consistent interchange and use of health-related data, information, and 

knowledge to support and enable all aspects of the health system. ISO/CEN 13606 ISO is a 

clinical information modeling initiative  

4.1.5.6.2 Software standards related to terminologies. ATC: Anatomical Therapeutic 

Chemical Classification System. 

HL7 CTS2 (Common Terminology Service 2) standard: defines the functional 

requirements of a set of service interfaces to allow the representation, access, and maintenance of 

terminology content either locally, or across a federation of terminology service nodes. CTS2 

defines the functional requirements of a set of service interfaces to allow the representation, 

access, and maintenance of terminology content either locally, or across a federation of 

terminology service nodes 

The DRG’s: Diagnosis-Related Groups is a system used to classify hospital cases in terms 

of the product/s provided, with a product being a treatment or procedure (e.g., a diagnostic 

cardiac catheterization). DRGs are assigned by a "grouper" program based on ICD (International 

Classification of Diseases) diagnosis classifications, procedures, age, sex, discharge status, and 

the presence of complications or comorbidities. Since 1982, DRGs have been used in the US to 

determine how much Medicare pays a hospital for each "product," since patients within each 

category are clinically similar and expected to use the same level of hospital resources. 

ICD10: International Classification of Diseases, 10th revision. The International 

Classification of Diseases and its clinical modifications is one of the best established 

terminologies, first published in 1893. ICD10 has been revised at roughly 10- year intervals by 

WHO. The most recent version is the 10th revision (ICD-10). WHO has been working on the 

11th revision for a few years. In the United States the National Center for Health Statistics 

published a clinical modification of ICD-9 and now ICD-10 by adding an extra digit to the codes 

to provide an extra level of detail (ICD-9-CM; ICD-10-CM). The Royal College of Paediatrics 

and Child Health (formerly British Paediatric Association) also created a modified and extended 

version of ICD-9 and ICD-10 codes for birth defects (congenital anomalies). 

https://en.wikipedia.org/wiki/ICD
https://en.wikipedia.org/wiki/Comorbidity
https://en.wikipedia.org/wiki/Medicare_(United_States)
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IHTSDO SNOMED-CT: The Systematized Nomenclature of Medicine (SNOMED). 

SNOMED was originally called SNOP (Systematized Nomenclature of Pathology). SNOMED 

has been developed by the College of American Pathologists to describe pathological findings 

using topographic (anatomic), morphologic, etiologic and functional terms. The current version, 

SNOMED CT (SNOMED Clinical Terms) was created in 1999 by the merger, expansion and 

restructuring of SNOMED RT (SNOMED Reference Terminology) and the Clinical Terms 

Version 3 (formerly known as the Read codes), developed by the National Health Service of the 

United Kingdom. Since 2007, SNOMED CT is maintained by the IHTSDO (International Health 

Terminology Standards Development Organization). Per IHE, within the CathPCI Registry 

Medical History section, the concept of diabetes therapy is linked to the concept of patient 

diabetes. In some cases, this has been done to facilitate the use of standard, mostly SNOMED, 

codes. (From the IHE Cardiology Technical Framework Supplement 10 Registry Content 

Submission – CathPCI V4.4 [RCS-C] at 

http://www.ihe.net/uploadedFiles/Documents/Cardiology/IHE_CARD_Suppl_RCS-C.pdf ) 

LOINC: Logical Observations, Identifiers, Names, and Codes (LOINC) in the US. (The 

parallel in Europe is EUCLIDES.) LOINC was created to represent laboratory tests and 

observations, but later also included non-laboratory observations, such as vital signs.  

UMLS: Unified Medical Language System. Created by the US National Library of Medicine in 

1986, LOINC is a quarterly-updated compendium (Meta-thesaurus) of biomedical terminologies 

that provides a mapping structure among vocabularies, and thus allows the transcoding among 

various terminology systems. Altogether, it contains over a million concepts and 5 million terms 

which stem from the over 100 incorporated terminologies. Each concept in the Meta-thesaurus is 

assigned one or more semantic types. Types are linked with one another through semantic 

relationships. The Semantic Network provides these types and relations. There are 135 semantic 

types and 54 relationships in total. UMLS can be used to enhance or develop applications, such 

as electronic health records, classification tools, dictionaries and language translators. It can be 

also used for information retrieval, data mining, public health statistics reporting, and 

terminology research. 

4.1.5.6.3 Software standards related to ontologies. An ontology specifies the 

conceptualization of a domain and is often comprised of definitions of a hierarchy of concepts in 

the domain and restrictions on the relationships between them. An ontology representing the 
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contents of an EHR may include: clinical actions (healthcare work flows for surgical and other 

types of procedures, etc.); clinical findings; disease manifestation; etiology; pathophysiology; 

diagnosis. (PARENT, 2015) 

CVDO (Cardiovascular disease Ontology) is based on the OGMS model of disease. 

4.1.5.6.4 Software standards related to semantic approaches. The comparability and 

transferability of health data across languages and contexts of use is inherently dependent on the 

adoption and use of accepted coding standards. 

 

4.1.6 Types of DQ Problems, and Their Corresponding Assurance Actions 

DQ was defined above as “the degree to which the data meet the needs and requirements of the 

activities in which they are used” (Stvilia et al., 2014). DQ problems occur when the DQ is lower 

than the level required on one or more quality dimensions with respect to the activities in which 

the data are used. This section describes four categories of DQ problems and corresponding 

assurance actions and possible assurance actions. Those DQ problems that were identified 

through the document review are: (a) noncompliance with inclusion-exclusion criteria; (b) 

software interoperability (e.g., vendor software compatibility), (c) errors originating in the 

medical record, and (d) human (curator) errors. Table 4.6 categorizes the identified DQ problems 

using the taxonomy of dimensions (i.e., “criteria”) in Stvilia’s (2007) Information Quality 

Assessment Framework (Stvilia et al., 2007, pp. 1723 and 1729). Sources of DQ problems will 

be addressed through interviews  

The copyrighted CathPCI Registry “DQ Report Companion Guide v4” (updated in 2015) 

describes four data error types that are evaluated using proprietary NCDR DQ-checking 

algorithms: “List,” “Outlier,” “Schema,” and “Selection” errors. Software “schema” errors 

designate those in which “the data are not well formed.” The source of schema errors is often 

vendor software-related. “List” errors indicate missing data in the Medications or Devices lists. 

“Outlier” errors indicate that data exceed the prescribed field limits, for example, entering the 

length of a lesion as 1,000mm. “Schema” errors designate those in which “the data are not well 

formed.” NCDR instructional documents indicate that a possible source of these errors are often 

vendor software-related, but can also be attributed to human error. “Selection” errors identify 

missing data in which a parent field requires entry in a child data field. These errors are 

identified by the NCDR’s automated data checking algorithms. If the summative quantity of 
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algorithm-identified errors exceeds the NCDR-prescribed composite thresholds defined for each 

of the “core,” “supporting,” and “minimum” data element categories, the curator will be notified 

via the DQ Report (DQR) with a “yellow” or “red” score designating the “benchmark inclusion 

status.” If the curator does not correct enough of the identified errors for each of the categories 

(“core,” “supporting” and “minimum”), the automated DQ checking process will notify the 

curator on the next submission to the NCDR EDW (enterprise data warehouse). Quarterly 

submissions that do not meet the specified thresholds will not receive a “green” passing score 

and are not eligible for inclusion in the EDW. (See Section 4.1.5.5, above, for a more complete 

description of the rules entailed in the automated DQ checking programming.) 

 

Table 4.5: DQ Problems Identified through Document Review 

DQ Problem Type of DQ Problem Assurance Action 

1. Adherence to the intended 
registry inclusion and 
exclusion criteria. 

Completeness  Automated import of all 
relevant patient cases from 
Cath Lab software to the 
Registry. 

 Manual review of scheduled 
cases by data curator. 

 Targeted site audit by 
NCDR.   

2. “List” errors indicate 
missing data in the 
Medications or Devices 
lists. 

Completeness  NCDR automated DQ 
checking in combination 
with curator review 
(A “yellow light” indicates 
that a submission failed 
completeness checks 
according to pre-determined 
thresholds.) 

   Download NCDR error 
report as an .xls file to 
facilitate searching for and 
correcting errors. 

3. “Schema” errors designate 
those in which “the data 
are not well formed.” 

Structural consistency 
Completeness 

 NCDR automated DQ 
checking in combination 
with curator review. 
(Curator references the 
problematic sequence 
number within the Data 
Dictionary to find 
information on that data 
element.) 
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Table 4.5 Continued   

DQ Problem Type of DQ Problem Assurance Action 

4. “Selection” errors identify 
missing data in which a 
parent field requires entry 
in a child data field. 

Completeness  NCDR automated DQ 
checking in combination 
with curator review. 
(Curator references the 
problematic sequence 
number within the Data 
Dictionary to find 
information on that data 
element.) 

5. Inadequate or missing 
information within the 
medical record (source 
documents) 

Accuracy, Completeness, 
Precision 

 Integrate data collection into 
clinical work flow (Bufalino 
et al., 2011) 

 Automated import of data 
from a structured medical 
record. 

6. Human curator encoding 
error. Coding of medical 
record information is not 
consistent with definitions 
in the Data Dictionary. 

Accuracy, Semantic 
Consistency 

 Data curator/abstractor 
training (Bufalino et al., 
2011) 

 Automated import of data 
from a structured medical 
record. 

 
4.1.6.1 Noncompliance with the inclusion andexclusion criteria (completeness). 

Registry policies (reference the CathPCI Registry “Registry Participation Requirements” 

document) specify inclusion and exclusion criteria: all PCIs performed during the current quarter 

at a subscribing facility (ACCF, 2014, “Hospital Program Requirements” document, p. 3). In the 

case that a facility has volunteered to submit catheterization cases also (and has committed via 

contract to do so), all diagnostic cardiac catheterization cases performed at the facility during the 

current quarter must be submitted. Not adhering to inclusion and exclusion criteria can result in 

bias and skewed outcomes. The impact of biased inclusion (or, exclusion) of patient cases can 

also affect the comparability of data across population-based registries. Registry design requires 

a clear and operational definition of the given population. Without such clarity, there can be no 

certainty that there is no overlap between registry populations. The issue can be especially 

problematic in European registries, where the free mobility of European Union citizens increases 

the probability that the same person is registered in different registries. The definition of 

population, in general, is not without difficulties. Most often, “population” is defined as a group 

or collection of individuals inhabiting a certain territory or forming an interbreeding community. 
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Surjan (2005) proposed a definition of “population” designed especially for public health 

purposes: “a population (in public health) is a group of persons sharing a common resource.” 

Ontological definitions of “population” for public health purposes exist.  

Generating comparable data at the population level becomes important to the Registry 

with regard to the role of the Registry in “Big Data” research that links Registry data to other 

data sets (e.g., Randomized Clinical Trials). Generating comparable data at the population level 

requires use of the same set of inclusion and exclusion criteria (i.e., residency status, socio-

demographic data, geographic area, etc.) using data from two or more systems or registries to 

enable uniform interpretation of data. PARENT provides an illustrative example of generating 

comparable data at the population level in the case of cross-registry linkage or comparison. 

Definition of stillbirths (gestational age cut-off point) varies by country. A potential result of this 

country-based variability in collecting information on the stillbirths population and comparing 

characteristics and prevalence is false interpretation of data. Thus, when comparing incidence 

rates between population-based registries in different countries, as is a goal for the CathPCI 

Registry, the residency status criterion, whether including or excluding non-resident persons 

living in a defined geographic area, is important. 

4.1.6.2 DQ problems associated with systems integration and interoperability. (See 

Section 4.17 below for a brief discussion of software standards relevant to the CathPCI 

Registry.) Registry policies specify submission of clinical data using an ACC-approved software 

vendor or ACC’s online data collection tool (ACCF, 2014, “Hospital Program Requirements” 

document, p. 4). NCDR provides a current list of approved software vendors on the NCDR 

Website (http://cvquality.acc.org/NCDR-Home/Software-Vendors.aspx). Not using an NCDR-

certified software vendor can compromise the security, confidentiality, and integrity of Registry 

data. NCDR-certified software from third party vendors complies with NCDR data standards 

requirements for data transfer, security (including use of a registry-specific encryption key), etc. 

NCDR’s complimentary CathPCI, Web-based data collection tool provides a data export feature 

for the creation of custom queries and allows interoperability among shared data fields. The 

CathPCI Registry Companion Guide specifies four types of errors, including “schema” errors, 

which represent problems with the data structure. NCDR documents indicate that schema errors 

are often related to vendor software issues and may be evidence of software interoperability 

problems: data exchange (e.g., zipped XML file problems, that include problems with the 
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Registry-specific encryption key; XML name formatting issues; zip files contain more than one 

XML file; Participant ID in the XML file does not match the Participant ID on or in the file 

name; XML schema conformance errors; XML values out-of-range); software vendor not 

certified for the Registry; missing data (e.g., PCI has been reported as being performed, but the 

PCI information is missing). 

4.1.6.3 Errors originating in the medical record. Types of DQ problems originating in 

the medical record include accuracy, completeness, semantic consistency, and precision 

problems. Clinicians document their care in the medical record. Incomplete medical record 

documentation of key elements (e.g., medical history, laboratory data, differential diagnosis) 

occurs in both hospital and ambulatory settings (Fonarow et al., 2008). Data completeness 

problems in the medical record may be a function of the extent to which data collection is 

integrated with clinical work flow, the training and consistency of those who enter data, and, 

perhaps, one of the most salient issues affecting the completeness in the medical record of 

Registry-relevant information is the extent to which software programming requires the user to 

complete data elements provided through structured electronic documents for clinician reporting. 

Structured reporting can be undermined by changing data definitions within electronic medical 

records .Case record completeness issues also may arise from errors made when records 

(especially, hard copy) are lost, misplaced in the document repository. 

4.1.6.4 Human (curator) errors (vs. software errors). In the NCDR documents that 

were reviewed, only the most basic insight was afforded into categories of human curator 

encoding errors. For instance, the Registry rules indicate that the definitions in the Data 

Dictionary must be used in medical record abstraction for the Registry and the Data Dictionary 

supplies these definitions. This obviously implies a DQ problem of not applying the definitions 

from the Data Dictionary: which may be an encoding issue, a function of the complexity of the 

Data Dictionary, the inability of the curator to apply the definitions in the Data Dictionary due to 

the complexity of the patient case (or, the definition in the Data Dictionary does not provide a 

definition that fully accounts for the dimensionality of the patient case).  

Human causes of missing data, poorly structured data, and outlier data (Table 4.6) 

include those associated with manual data collection and entry into any electronic database: 

human oversight, accidental key strokes, vision issues, misconceptions about the application and 
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use of the data definitions in the process of encoding the medical record, intentional (“cherry 

picking”), and unintentional inclusion/exclusion errors. 

However, many of the typical problems associated with human data entry are overcome n 

the Registry with the requirement to use NCDR-certified third-party vendor software. 

Certification by NCDR requires some automated DQ checking that checks data as it is entered 

into the vendor’s database. This automated DQ checking prevents some human errors (e.g., 

entering numeric data into a field that only allows text—field code violations) and assists the 

curator with others, notifying the curator of, for example, data field outlier violations. The latter 

type of DQ checking does not correct the errors because the outlying data may accurately reflect 

the medical record. The DQ checking programming simply notifies the user that there may be an 

error and suggests that the user validate the date entered. Unfortunately, there was no NCDR-

authored documentation accessible to this author via the CathPCI Registry participant portal or 

the Internet that described NCDR’s automated DQ checking requirements that are entailed in 

third-party vendor software. Also, the automated DQ checking that occurs quarterly, on data 

submission to the NCDR requires the curator to review outliers and complete or correct missing 

data (e.g., resolve parent:child discrepancies). Document review of a CathPCI Registry article 

provided examples of such errors. One example among too many to list here is that of an “outlier 

error.” The error involves internal consistencies in several “child” sequence numbers. For 

instance, if “No insurance payer” is reported as “No,” yet no insurance payers are selected 

among related sequence numbers an error notification is automatically generated. (In the case of 

automated import of financial, administrative data from an administrative or other database, 

software interoperability could also generate such an error.) 

 An example of “schema error” provided in the DQ Report that would likely be caused by 

human error rather than software interoperability is one in which PCI and diagnostic 

catheterization information is missing. At least one of the procedures must be present for 

inclusion in the CathPCI Registry. The same is true of NCDR “schema” error in which PCI 

(Sequence #5305) is reported as “Yes.” However, PCI information is missing. Within the context 

of the DQ Assessment Framework, such an error constitutes a completeness problem. 

The FAQ (Frequently Answered Questions) tool archives the responses of the CathPCI 

Registry’s Clinical Support Team to data curator questions. (Prior to submitting questions to the 

Team, curators are encouraged to review responses to other questions dealing with the data 
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element in question before submitting a question to the Team. Thus, the document cannot 

provide a researcher with the frequencies of queries on different data elements. However, the 

archive is a source that can be used in future research. (See Section 5.4.4.) 

 

4.1.7 DQ Criteria Related to the CathPCI Registry 

This subsection provides brief description of the IQ criteria conceptual framework specified in 

Stvilia’s Quality Assessment Framework (Table 4.6). Then, beginning with 4.1.7.1, each of the 

criterion that are relevant to the CathPCI Registry based on document review is discussed with 

respect to its relevance to the Registry. 

Stvilia uses the concepts of IQ criteria and IQ dimensions interchangeably (Huang et al., 

2012; Jörgensen, Stvilia, & Wu, 2011; Stvilia, Mon, & Yi, 2009; Stvilia, Twidale, Smith, & 

Gasser, 2008). The Framework describes three categories of DQ criteria: (1) intrinsic DQ, (2) 

relational or contextual DQ, and (3) reputational DQ. The DQ dimensions in the intrinsic 

category include accuracy/validity, cohesiveness, complexity, semantic consistency, structural 

consistency, currency, informativeness/redundancy, naturalness, and precision/completeness. 

These DQ dimensions are classified as intrinsic DQ because their assessment is relatively 

context-independent and objective, measuring internal attributes of an information entity “in 

relation to some reference standard (e.g., dictionary) in a given culture” (Stvilia et al., 2007, p. 

1724). Examples include spelling mistakes (dictionary), conformance to formatting 

representational standards (HTML validation), and information currency (age with respect to a 

standard index date, e.g., “today”). In general, intrinsic DQ attributes persist (as long as the 

reference culture does not change often) and depend little on context. As a result, these can be 

measured more or less objectively. (Stvilia et al., 2007, pp. 1723-1724). Intrinsic DQ measures 

the internal characteristics of a data dictionary in relation to some general reference standard in a 

given culture, such as interventional cardiology practice standards. 

In contrast, relational or contextual DQ dimensions assessment is context- and reference 

base-dependent. Assessment requires mapping an information entity to some external condition 

because the relational or contextual characteristics of an information entity are not persistent 

with the entity itself (Stvilia, 2007, p. 1724). The IQ dimensions belonging to the relational IQ 

category include accuracy, precision/completeness, complexity, naturalness, 

informativeness/redundancy, relevance, semantic consistency, structural consistency, volatility, 
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accessibility, security, and verifiability. The first nine of the relational dimensions are re-

classified as representational DQ. They measure how well an information entity can represent 

the external condition in a given information activity; the last three are infrastructure-related 

relational dimensions. Representational DQ problems are those activities that depend on how 

well one information entity represents another entity or condition (Stvilia et al., 2007, p. 1724).  

The category of reputational DQ has just one dimension, authority, which measures “the 

position of an information entity in a cultural or activity structure, often determined by its origin 

and record of mediation.” (Stvilia et al., 2007, p. 1724) 

DQ Criteria (dimensions) identified through document review are defined generally 

below, in Table 4.6. Then, each criterion is defined more thoroughly in the context of the 

Registry. 

 

Table 4.6 DQ Criteria for the CathPCI Registry 

DQ Criteria Definition 

1. Accessibility The speed and ease of locating and obtaining a data object relative 

to a particular activity. 

2. Intrinsic Accuracy The extent to which data is legitimate or valid according to some 

stable reference source such as a dictionary or set of domain 

constraints and norms (soundness. 

3. Relational Accuracy The degree to which a data object correctly represents another data 

object, process, or phenomenon in the context of a particular 

activity or culture. 

4. Authority The degree of reputation of a data object in a given community or 

culture. 

5. Intrinsic Completeness The completeness of the model or content values of an information 

object according to some general-purpose IS-A ontology. 

6. Relational Completeness The extent to which the data are complete according to a 

contextual reference source. 

7.Intrinsic Complexity The degree of cognitive complexity/simplicity of a data object as 

measured by some index or indices. 
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Table 4.6 Continued  

8. Relational Semantic   

Consistency 

The extent of consistency in using the same values (vocabulary 

control) and elements. Consistency required or suggested by some 

external standards and recommended practice guides to convey the 

same concepts and meanings in an information object. 

9. Intrinsic Structural 

Consistency 

The extent to which similar attributes or elements of a data object 

are consistently represented using the same structure, format, and 

precision. 

10. Relational Structural 

Consistency 

The extent to which similar attributes or elements of a data object 

are consistently represented using the same structure, format, and 

precision required or suggested by some external standards and 

recommended practice guidelines. 

11. Intrinsic Currency The age of a data object. 

12. Relational Currency The extent to which the data represent the most up-to-date status of 

an object, process, or phenomenon in the context of a particular 

activity or culture (Wu, 2014, p. 152). 

13. Intrinsic Precision The granularity or precision of the model or content values of an 

information object according to some general-purpose IS-A 

ontology. 

14. Relational Precision The extent to which a data object matches the precision and 

completeness needed in the context of a given activity (Stvilia et 

al., 2007, p. 1729). 

15. Relational Relevance The extent to which the data is applicable to a given activity 

(Stvilia, 2007, p. 1729). 

16. Relational Reliability The degree of confidence in data in the context of a particular 

activity (Wu, 2014, p. 152). 

17. Verifiability The extent to which the correctness of data is verifiable or provable 

in the context of a particular activity (Stvilia, 2007, p. 1729). 

18. Stability/Volatility The amount of time the data remain valid in the context of a 

particular activity (Stvilia, 2007, p. 1729; Wu, 2014, p. 152). 
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4.1.7.1 Accessibility. Accessibility can be defined as the speed and ease of locating and 

obtaining a data object relative to a particular activity (Stvilia et al., 2007, p. 1729). Accessibility 

is important to the CathPCI Registry with respect to the speed and ease of locating and obtaining 

medical record data for a specific data element in the process of curating for the Registry. 

Software interoperability is expected to improve the accessibility of medical record information 

for the activity of data curation in the Registry. 

4.1.7.2 Accuracy/validity. Data accuracy, like other DQ criteria (e.g., semantic 

consistency, structural consistency, and complexity) can be distinguished along intrinsic and 

relational dimensions. Intrinsic Data Accuracy/Validity has been defined as “the extent to which 

information is legitimate or valid according to some stable reference source such as a dictionary 

or set of domain constraints and norms (soundness)” (Stvilia et al., 2007, p. 1729). On the other 

hand, Relational Data Accuracy compares the data to an external object, process, or 

phenomenon. It has been defined as, “the degree to which an information object correctly 

represents another information object, process, or phenomenon in the context of a particular 

activity or culture” (Stvilia, 2007, p. 1729). Both types of data accuracy are of central importance 

to the usefulness of the CathPCI Registry. 

Intrinsic data accuracy can be defined for the Registry as the extent to which information 

in the Registry is legitimate or valid according to the Data Coder’s Dictionary, which is deemed 

“a stable reference source.” The intrinsic accuracy/validity of Registry data is a measure of the 

degree to which the abstractor correctly encodes information within the medical record to a 

single “data element,” as defined by the registry’s data definitions. The adequacy/usability of the 

data definitions is a function of the ability of a curator to encode, that is correctly map the 

contents of the medical record to the Registry data fields. The more precisely the definitions are 

delineated/delimited through illustrative examples including explanations of expert abstractors’ 

rationales for coding, the more usable the registry’s data dictionary will be. 

Relational accuracy in the CathPCI Registry is fundamentally a measure of the degree to 

which the population targeted by the registry is accurately represented. The more measurable 

corollary, however, is the extent to which data in the medical record accurately represents the 

patient and the care he or she received. The CathPCI Registry Data Audit Program assesses the 

accuracy of individual fields by comparing the source documents with the data entered 

(Messenger et al., 2012, p. 1485). Bufalino et al. assert that “registries need to assess and 
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disclose the level of adherence to the intended entry criteria” (Bufalino et al., 2011, p. 2168). 

Messenger et al. (2012) reported that, the participant average raw accuracy of data abstraction in 

the NCDR’s 2010 audits ranged from. The accuracy rate for the CathPCI Registry was 93.1%, 

ranging from a minimum of 89.4% to a maximum of 97.4%. The average raw accuracy for other 

NCDR Registries—ICD Registry, and ACTION Registry-GWTG were, respectively, 91.2% 

(range, 83.7% minimum, 95.7% maximum), and 89.7.% (range, 85% minimum, 95% 

maximum).” (Messenger et al., 2012, p. 1484) 

4.1.7.3 Authority. Authority refers to the degree of reputation of a data object in a given 

community or culture (Stvilia et al., 2007, p. 1729). The ACC’s reputation as an authority among 

professional medical organizations is widely recognized. ACC’s partnership with a variety of 

other organizations, including AHA and SCAI, to refine CathPCI Registry data elements and 

quality metrics provides the Registry with authority in the cardiovascular medical domain. The 

Registry is endorsed by healthcare quality organizations (e.g., AHRQ), providing further 

substantiation of the authority of the Registry. 

4.1.7.4 Completeness. Intrinsic completeness refers to the completeness of the model or 

content values of an information object according to some general-purpose IS-A ontology 

(Stvilia et al., 2007, p. 1729). Relational completeness can be defined as the extent to which the 

data are complete according to a contextual reference source (Stvilia et al., 2007, p. 1729; Wu, 

2014, p. 152). Relational data completeness is widely recognized as an important DQ criterion 

for clinical registries, in general, and for the CathPCI Registry, in specific. Incomplete 

documentation within the medical record that is relevant to key registry data elements (e.g., 

medical history, laboratory data, and differential diagnosis) is common in both hospital and 

ambulatory settings (Fonarow, 2008). Does absence of a specific symptom in the visit record 

indicate that the symptom was not present or that the physician did not actively inquire about the 

symptom or set of symptoms? Data completeness also can be a function of the extent to which 

data collection is integrated with clinical work flow, the training and consistency of data 

curators, and the extent to which data elements are mandated through registry administration. 

Case completeness issues can arise from errors made when records are reviewed manually or 

when automated coding is undermined by variable use of medical terminology within the 

medical record. In a particularly egregious example, an analysis of 78 practices participating in a 

disease registry demonstrated 100-fold differences in the rates for recording relevant data, 
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including missing diagnostic codes in patients who received treatment and infrequently recorded 

data related to the primary purpose of the registry (de Lusignan et al., 2005). Source documents 

can be absent, incomplete, or contradictory because of the large number of healthcare providers 

involved in documentation and inconsistencies in recording. Missing data are a particular 

challenge for registries because one cannot assume that data are missing randomly. Statistical 

strategies for handling missing data are complex and cannot specifically address data missing 

not-at-random. The approach of removing cases from an analysis for missing data elements can 

result in bias or decreased generalizability of the findings. Thus, efforts to minimize missing data 

are critical to minimizing bias in registries. NCDR uses “automated data integrity assessment” to 

assess missing data. (Bufalino et al., 2011, p. 2169). The CathPCI Registry DQ Report (DQR) 

consists of automated, registry-specific algorithms that require predetermined levels of 

completeness and consistency for submitted data fields. Before entering the Enterprise Data 

Warehouse (EDW), all submissions are scored for file integrity and data completeness, receiving 

one of three scores that are transmitted in response to a facility having uploaded data. The DQR 

uses a color-coded completeness scoring scheme. 

The incompleteness (and imprecision) of the Coder’s Data Dictionary can also have an 

impact on DQ in the Registry by increasing the work load of a curator engaged in the activity of 

encoding the medical record, if not contributing to inaccuracy. 

4.1.7.5 Complexity. Complexity (or, alternatively, simplicity) refers to the degree of 

cognitive complexity/simplicity of a data object as measured by some index or indices (Stvilia, 

2007, p. 1729). Complexity in the Registry is the degree to which a definition for a data element 

in the Coder’s Data Dictionary enables consistent, accurate, and precise data extraction by an 

automated or human abstractor. A quality of useful registry data dictionaries is a thorough 

accounting of the various aspects of a data element that might be perceived as ambiguous by a 

human or machine abstractor via psychometric testing. Ambiguous definitions can require 

abstractors to make subjective judgments and, thereby, introduce significant bias (and, result in 

poor inter-rater reliability). Likewise, cognitive complexity can also relate to the complexity of 

data within the medical record. 

4.1.7.6 Consistency. Relational semantic consistency is of vital importance to the 

CathPCI Registry for various reasons that revolve around current, expanding, and anticipated 

future uses of the Registry: (a) valid pooling and/or comparison of data across studies, registries 



219 

in the same and different classes (e.g., cardiac with diabetic), and other databases (e.g., 

administrative and payer databases) in the US, EU, and worldwide; (b) decreasing the burden 

(and, thereby cost) of data collection and abstraction from EHRs through interoperability of the 

CathPCI Registry with EHRs, enabling automated extraction of structured EHR data into the 

Registry; (c) assessing the applicability of research to clinical practice, (d) post-market 

surveillance of medical devices, and (e) supporting the design of platforms for distributed 

networked databases in “Big Data” initiatives for longitudinal medical, public health, medical 

device, etc. research. Data standards, including a common vocabulary with reliable definitions  

The reliability of definitions within the cardiovascular domain and across other medical 

domains also entails the reliability in applying the definitions. Several factors affect reliable 

application, the most obvious of which is curator and cardiologist training in Registry 

definitions. The much less apparent factor is the design of the Registry Data Dictionary as a job 

aid in the work (activity) of manual abstraction of the medical record. Some dictionary design 

features may have considerable impact on cognitive load, efficiency, and the quality of 

abstraction (i.e., DQ). Reliable application of the definitions also extends to the degree to which 

cardiologists incorporate terminology consistent with the Registry definitions in their 

documentation through structured EHR reports; purposefully designed, task-specific job aids; or 

simply intimate knowledge of the data definitions and the intentional formation of work habits. 

Cardiologists and other clinicians can effectively support the abstraction work of data curators, 

and positively impact Registry DQ by using Registry data definitions. In the absence of 

structured reporting software, clinicians’ consistent use of Registry-consistent terminology also 

can increase the reliability and validity of data curated through automated extraction. 

Reliability in the context of the Registry is a measure of the extent to which the same 

vocabulary and data elements that are specified in the CathPCI Coder’s Data Dictionary should 

also be those that are required or suggested by cardiology practice standards in interventional 

cardiology and which are consistent with ACC-AHA-SCAI recommended practice guidelines 

and vocabulary to convey the same concepts and meanings.  

The IHE Cardiology Technical Framework Supplement document, “Registry Content 

Submission: CathPCI v.4.4 (RSC-C)” (IHE, 2014, pp. 25-26) addresses various vocabularies 

used within the Registry to ensure relational consistency. For instance, HL7 ActCode is used and 

defined as “An HL7 code system specifying the particular kind of Act that an Act-instance 
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represents within its class.” The HL7 code system is also used to specify gender, ethnicity, race 

(five minimum race categories), and discharge disposition (status of patient at discharge). The 

ISO code system is used to represent the names of human languages (for communication). Not 

surprisingly, SNOMED (the Systematized Nomenclature of Medicine), RxNorm, and LOINC, 

among other vocabularies, are also used within the CathPCI Registry. As has been pointed out 

above, a driver of relational semantic consistency in clinical registries is data re-use. An 

additional impetus for ensuring relational semantic consistency that was identified in document 

review is cost reduction, which is discussed below (Section 4.1.10.1).  

Structural consistency also has separate intrinsic and relational facets. Intrinsic structural 

consistency is defined as, “the extent to which similar attributes or elements of an information 

object are consistently represented using the same structure, format, and precision” (Stvilia et al., 

2007, p. 1729). Messenger et al. (2012) address this facet of structural consistency. With respect 

to the “NCDR DQ Program,” NCDR’s strategy for “continuous quality monitoring,” 

“consistency determines the extent to which logically related fields contain values consistent 

with other fields.” NCDR’s DQ Report (DQR) is an automated report generated after upload of 

data to the NCDR Enterprise Data Warehouse. Automated DQR checking consists of registry-

specific algorithms that require prescribed levels of completeness and consistency for submitted 

data fields.” (Messenger et al., 2012, p. 1485). 

Relational structural consistency is the degree of consistency with which Registry data 

elements are structured, formatted, and precise (e.g., between different data collection tools) 

(Stvilia et al., 2007, p. 1729). Collaboration with IT organizations, like IHE, and the Registry’s 

use of specific data specifications and a third party software vendor certification process 

improve, if not ensure, relational structural consistency of data objects. Also, the CathPCI 

Registry is one registry within a suite of NCDR cardiovascular registries. CathPCI data elements 

shared by other NCDR registries also share the same data definitions. 

4.1.7.7 Structural consistency. Stvilia et al. (2007) distinguish between semantic and 

structural consistency. Clearly, both types of semantic consistency are important to the Registry. 

Intrinsic and relational semantic consistency are also distinguished. Intrinsic semantic 

consistency, as described by the authors, is a kind of internal structural coherence. They defined 

the DQ criterion of intrinsic semantic consistency this way: “the extent of consistency in using 

the same values (vocabulary control) and elements to convey the same concepts and meanings in 



221 

an information object. This also includes the extent of semantic consistency among the same or 

different components of the object” (Stvilia et al., 2007, p. 1729). On the other hand, relational 

semantic consistency refers to consistency with external standards: “The extent of consistency in 

using the same values (vocabulary control) and elements required or suggested by some external 

standards and recommended practice guides to convey the same concepts and meanings in an 

information object” (Stvilia et al., 2007, p. 1729). Relational semantic consistency is relevant to 

the CathPCI Registry in that the extent to which the same vocabulary and data elements that are 

specified in the CathPCI Coder’s Data Dictionary should also be those that are required or 

suggested by cardiology practice standards in interventional cardiology and which are consistent 

with ACC-AHA-SCAI recommended practice guidelines and vocabulary to convey the same 

concepts and meanings. 

Structural consistency also has separate intrinsic and relational facets. Intrinsic structural 

consistency is defined as, “the extent to which similar attributes or elements of an information 

object are consistently represented using the same structure, format, and precision” (Stvilia et al., 

2007, p. 1729). Messenger et al. (2012) address this facet of structural consistency. With respect 

to the “NCDR DQ Program,” NCDR’s strategy for “continuous quality monitoring,” 

“consistency determines the extent to which logically related fields contain values consistent 

with other fields” (Messenger et al., 2012, p. 1485). NCDR’s DQR is an automated report 

generated after upload of data to the NCDR Enterprise Data Warehouse. Automated DQR 

checking consists of registry-specific algorithms that require prescribed levels of completeness 

and consistency for submitted data fields.  

Relational structural consistency is the degree of consistency with which Registry data 

elements are structured, formatted, and precise (e.g., between different data collection tools) 

(Stvilia et al., 2007, p. 1729). Collaboration with IT organizations, like IHE, and the Registry’s 

use of specific data specifications and a third party software vendor certification process 

improve, if not ensure, relational structural consistency of data objects. Also, the CathPCI 

Registry is one registry within a suite of NCDR cardiovascular registries. CathPCI data elements 

shared by other NCDR registries also share the same data definitions. 

4.1.7.8 Currency. Intrinsic currency relates to the age of a data object (Stvilia, 2007, p. 

1729). Relational currency can be defined as “the extent to which the data represent the most up-

to-date status of an object, process, or phenomenon in the context of a particular activity or 
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culture” (Wu, 2014, p. 152). Intrinsic currency of Registry data is a function of how recently the 

medical data/information in the medical record was created and/or encoded into the Registry. 

Relational currency of the Registry, itself, is the relative currency (conformance) of the 

ACC-NCDR CathPCI Registry’s data definitions with medical practice: “…conformity with 

published standards, such as those developed by the AHA and American College of Cardiology 

Foundation” (Bufalino et al., 2011, p. 2169). 

4.1.7.9 Precision. Intrinsic precision relates to the the granularity or precision of the 

model or content values of an information object (Stvilia, 2007, p. 1729). Relational precision is 

the extent to which a data object matches the precision and completeness needed in the context 

of a given activity (Stvilia et al., 2007, p. 1729). Relational precision within the Registry relates 

both to the precision (i.e., granularity) of the data definitions within the Coder’s Data Dictionary 

and the precision of response selections within the Registry’s Data Collection Form. When data 

definitions are not explicit enough to meet the needs of the curator or the response options do not 

encompass the entire spectrum of potential choices, the more likely interpretation and encoding 

of the relevant information within the medical record will vary between curators (Bufalino et al., 

2011, p. 2169). 

4.1.7.10 Relational relevance. Relational relevance is the extent to which the data is 

applicable to a given activity (Stvilia, 2007, p. 1729). Relational relevance for the Registry is a 

measure of the applicability of the data collected for the Registry (i.e., the extant data elements) 

to the performance improvement goals of cardiac facilities and to the research interests of 

medical researchers.  

4.1.7.11 Relational reliability. Relational reliability is the degree of confidence in the 

data in the context of a particular activity (Wu, 2014, p. 152). Bufalino et al. (2011) address the 

reliability of registry data in general, and the potential impact on perceptions of reliability for 

NCDR registry outcomes reports. 

4.1.7.12 Stability/Volatility. Stability refers to the amount of time the data remain valid 

in the context of a particular activity (Stvilia, 2007, p. 1729; Wu, 2014, p. 152). Given the 

evolving nature of cardiovascular medicine, it is possible (but improbable) that some of the data 

collected in one version of the Registry may not be relatable to future versions of the Registry, 

given changing data definitions and future inclusion or exclusion of some data elements. 
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4.1.7.13 Verifiability. Data verifiability is the extent to which the correctness of data is 

verifiable or provable in the context of a particular activity (Stvilia, 2007, p. 1729). It would be 

patently impractical to try to verify the DQ within the medical record many months after the data 

had been collected by consulting with the patient, the responsible clinician/s (patient care 

provider/s), or by triangulating with other records, in particular, for that information that is 

specifically relevant to the Registry. However, it is certainly feasible for NCDR to assess the DQ 

of the data collected from the medical record for the Registry through site audits. Site audits 

compare the data in the medical record to the curated data within the Registry. For practical 

reasons, the medical record is assumed to be accurate, although this is a problematic assumption. 

In journal publications, the ACC has explicitly related the value of the Registry data directly and 

proportionally to its DQ. the importance of verifying  the made the following DQ assurance 

recommendations related to verifiability (Bufalino et al., 2011, p. 2174). 

 

4.1.8 Data Curation Skills involved in Curating Data for the CathPCI Registry 

This subsection identifies data curation skills for the CathPCI Registry that were gleaned from 

document review. (See Table 4.7) The NCDR Website cites “information technology skills” and 

“clinical expertise’ as prerequisite data curator skills 

(https://ncdr.com/webncdr/pvi/home/participationrequirements). More information about some 

of the skills that are important for curating data in the CathPCI Registy was gleaned through the 

semistructured interviews with Registry data curators. (See Section 4.2.9.) 

 

Table 4.7: Skills Involved in Curating Data for the CathPCI Registry 

Skill Operational significance 

 Recognize DQ problems (Pierce, 2003) Data error detection and correction; 

understand the pervasiveness and potential 

impact various DQ problems; conduct 

cost/benefit analysis of DQ management; 

manage the change process that is a 

consequence of DQ management 

 Appreciate the role and importance of 

DQ in an organization (Pierce, 2003) 
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Table 4.7 Continued  

 Technical Capabilities (Chung, Fisher, 

and Wang, 2002) 

• Design, develop and maintain software 

applications (SDLC knowledge) 

(Programming Languages); Data 

Warehouse knowledge/experience 

Knowledge of research methods, statistical 

or data analysis. This may also include a 

familiarity with statistical packages (SAS, 

SPSS) and data manipulation software 

(FOCUS, EZ-Trieve). 

• MS Access; MS Excel; etc 

• Miscellaneous Computer Skills (MS 

Project, Visio, 

• MS Work, Internet Browser, Basic 

Computer Skills, specialty packages like 

Clintrial, etc.) 

 

 Adaptive Capabilities (Chung, Fisher, 

and Wang, 2002) 

The ability and knowledge to effectively 

interact with stakeholders from a variety of 

professional domains:  DQ measurements, 

TQM, data entry improvements; user 

requirements; communication skills; 

project/time management skills; and 

teamwork 

 

 Interpretive Capabilities (Chung, Fisher, 

and Wang, 2002) 

The ability to interpret information in medical 

records and encode that information into the 

vocabulary of the CathPCI Registry Data 

Dictionary. 
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4.1.9 Value of CathPCI Registry Data 

In their value-based assessment of metaDQ and construction of a baseline quality model, Stvilia 

& Gasser (2008) list indirect ways to assess the value of a change in DQ. See Table 4.3 below. 

Document review provided little information relevant to hospitals. Subsection 4.1.10.1 uses 

information gleaned from document review to provide a very formative description of factors 

that affect the value of the Registry to participating physicians. See Section 4.2.10 for a similar 

description that used information provided by interview participants. 

4.1.9.1 Economic value for physicians of registry participation. This subsection uses 

document review to identify factors that impact the economic value of the Registry for 

physicians. (The majority of ACC members are cardiologists.)  

According to Krucoff et al. (2015), in those countries with national registries, the current 

traditional national registry operating budget ranges from approximately $5 to $40 million 

dollars per year. These budget numbers do not reflect the workload and in-kind contribution of 

healthcare facility employees who must learn the intricacies of varied registries and perform data 

entry tasks at the site level. Unlike nations such as Sweden, Israel and Japan, some believe it is 

unlikely that the US federal government will fund a centralized American solution. Krucoff et al. 

point to several strategies to reduce registry costs and improve registry sustainability, including: 

(a) registry adoption of data standards as part of a national health IT infrastructure, (b) 

integration of clinical workflows into registry design, (c) the inclusion of professional 

organizations as part of the registry design to reduce the cost of data entry and improvement in 

DQ, (d) the adoption of open-system architectures to permit sharing infrastructure costs and 

innovation, (e) spreading financial burden by working with payers to include incentives for 

registry participation, as in the linkage of registry participation to coverage determination 

decisions and to physician and hospital reporting requirements to Centers for Medicare and 

Medicaid Services (CMS) and other organizations. (Krucoff et al., 2015, p. 119) The National  

In the case of efforts by ACC-NCDR that are targeted specifically at CathPCI Registry 

data standards, see Section 4.1.7.5, above. Linkage of participation in the CathPCI Registry to 

physician and hospital reporting requirements (e.g., via CMS and other payer organizations) is 

discussed briefly below.  

CathPCI Registry participation supports consumer, payer and regulatory demands for 

quality patient care by providing relevant, credible, timely and actionable data. CMS and 
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commercial payers can use NCDR data to provide evidence of quality in cardiovascular care for 

CMS and payer differential reimbursement to physicians through the Physician Quality 

Reporting System (PQRS). PQRS is a federal incentive program that provides performance-

based reimbursement for physicians and physician groups. CMS has approved use of the 

CathPCI Registry as a vehicle for PQRS. The ACC, in partnership with the AHA and the 

American Medical Association’s (AMA) Physician Consortium for Performance Improvement 

(PCPI), develops evidence-based, physician- and physician group-level performance measures to 

evaluate adherence to established practice guidelines. These measures developed for PCPI have 

been included in ACC-NCDR’s Physician Quality Reporting System (PQRS) since 2007 using 

CMS’ qualified registry reporting option. According to ACC, cardiologists consistently have 

been among the largest ten reporting specialty groups of the 40 physician specialties that are 

eligible for PQRS participation since the program started in 2007. In 2013, 68 percent of eligible 

cardiologists participated in PQRS and 83 percent of those who participated qualified for the 

incentive. The mean incentive amount per physician was equal to $1,137. As of 2015, physicians 

who did not successfully participate in the 2013 PQRS began receiving a 1.5 percent penalty on 

allowable Medicare Part B charges. 25 percent of eligible cardiologists received that negative 

payment adjustment in 2015. (Kaylor, 2016)  

Appropriate Use Criteria (AUC) reporting recently has become a focus of attention for 

quality of care. In response to the new Medicare Access and CHIP Reauthorization Act of 2015, 

the NCDR will be providing Appropriate Use data that directly impact reimbursement to both 

hospitals and physician practices. As discussed above, NCDR reviews each PCI procedure for 

appropriate use based on the coding for CathPCI Registry Sequence Number 5000, among 

others. The NCDR AUC data analysis algorithm distinguishes responses for Sequence Number 

5000 into one of two categories: acute coronary syndrome (ACS) or non-acute coronary 

syndrome (Non-ACS). Categorization by the data curator into “Non-ACS” results from any one 

of three selected responses: “Stable Angina,” “Symptoms unlikely to be Ischemic” or “No 

symptoms, no angina.” Depending upon the curator’s coding, the procedure may be deemed 

“inappropriate” for both “ACS” and “Non-ACS” presentations. According to Ralph G. Brindis, 

MD, MPH, MACC, NCDR 2016 Conference Co-chair, the endorsement of many of NCDR’s 

performance measures by the National Quality Forum makes the NCDR registries an “important 
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linchpin for monitoring measures that are tied to value-based reimbursement”; the ability of the 

NCDR to provide evidence of value underscores the importance of the NCDR registries. 

Certification of a facility’s quality by an external organization can provide a facility with 

competitive advantage that can translate into greater recognition and more patients in a 

competitive market like that of cardiac care. NCDR offers participation in five of its registries to 

sites outside the US. The CathPCI Registry is one of these. NCDR offers the “International 

Centers of Excellence” designation to participating sites meeting its eligibility requirements. The 

2016 US annual, per hospital subscription rate to participate in the CathPCI Registry is US 

$5,975.00 (per facility). 

AHRQ states that a limitation of data abstraction as a clinical registry’s key data source is 

its resource intensiveness (Gliklich et al., 2014, p. 131). 

 

4.2 Semi-structured Interviews 

As discussed in Section 3.4, after document review, the investigator conducted semi-structured 

interviews with seven CathPCI Registry data curators from seven US hospitals between October 

and December of 2015 regarding their data practices and DQ perceptions. Data curators for the 

CathPCI Registry at all U.S. hospital facilities that participate in the ACC-NCDR’s CathPCI 

Registry served as the sampling frame. Since the role of “data curator” did not correlate 

explicitly with any of the participants’ job titles, hospital staff with titles of “Data Manager,” 

“Registry Data Manager,” “Quality Coordinator,” ”DQ Coordinator,” “Data Coordinator,” and 

“Abstractor” were targeted. However, if a prospective participant’s job duties included data 

curation for the Registry, but their job title was different from those listed, they were still 

considered eligible for participation. Each interview was iteratively refined based on prior 

interviews, perceived gaps in the researcher’s understanding of the activity system that persisted 

after previous and concurrent review of archived documents, discussions with each prior 

interview participant, and the need to attain thematic saturation. Interview length ranged from 30 

to 60 minutes, with the average interview lasting 43.5 minutes. All but one of the interviews was 

conducted over the telephone. All were audio-recorded, transcribed and coded by the researcher. 

Participants were assigned a number that was used in the transcript. If mentioned in the 

interview, participant and hospital names were removed during transcription. Any reference in 

the interview to hospital location was generalized to the level of the state to ensure strict 
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confidentiality. All interviews were analyzed as described in Section 3.6 using thematic and open 

coding strategies.  

 

4.2.1 Participant Demographics of the Interview Participants 

Table 4.8 (repeated here): Interview Participant Demographics & Hospital 
Characteristics (n=7) 

Gender Female: 6 

Occupation Radiologic Technologist (RT): 1 
RN (Registered Nurse): 5  
Non-clinical: 1 

Time in Current Job 9 months – 7 years 
Average: 3.8 years 

Nursing Degree 
 

Associate’s (ADN or ASN): 2 
Bachelor’s (BSN): 3 

Graduate Nursing Degree 0 

Non-nursing Graduate Degree 2  
MBA: 1 
MPH: 1 

Certification CPHQ (expired) and CMS 

Hospital Location CA: 3 (43%) 
FL: 2 (29%) 
OR: 1 (14%) 
TX: 1 (14%) 

Hospital size (number of licensed beds) Range: 233-650 
Average: 402 

Teaching Hospital 5 
 

Six of the seven interview participants were female. Six were employed in nursing positions, 

including the only Radiologic Technologist. (Five participants held a nursing degree.) With 

respect to participants’ highest level of education, two had associate degrees, three had bachelor 

degrees, and two had non-clinical graduate degrees (Business Administration and Public Health). 

None of the participants held a graduate degree in nursing. Participants worked in four different 

states in the U.S. The majority (4) of participants worked in hospitals on the West Coast. Five of 

these seven hospitals were categorized as teaching hospitals and the average hospital size, in 

terms of the number of licensed beds, was 402. Time in the current job varied widely from nine 

months to seven years. However, the average time spent in the current job was approximately 

four years. 
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Job titles of participants in this study included the words “quality” (3) or “outcomes” (1); 

“data” (2) or “database” (1); “coordinator” (2) or “analyst” (2). Specific job titles were: “Clinical 

Quality Data Analyst,” “Clinical Outcomes Manager,” “Data Analyst for Cardiac Services,” 

“Quality Coordinator,” “Coordinator for Quality Review,” “Database Manager,” and “Assistant 

Director of Interventional Services.” 

 

4.2.2 Activities Surrounding Curation and Use of the CathPCI Registry 

This subsection describes, compares and contrasts curators’ curatorial and data use activities 

based solely on interview data. With the intent of providing rich, multilayered, nuanced 

descriptions, the researcher placed high value on the voices of the interview participants. The 

reader will hopefully find value in the detail offered in participants’ responses and in the author’s 

interpreted descriptions that follow. Interventional cardiology is a specialized field, which makes 

curation work for the CathPCI Registry even more specialized in terminology and culture.  

The work of curating for the CathPCI Registry is a complex, semi-collaborative activity 

that frequently involves the participation of various actors from different professional domains 

(e.g., nurses, cardiologists, hospital administrators, IT professionals, software vendors, etc.)—all 

of whom have different uses and requirements for the same information. The activities of those 

designated as hospital-level (vs. national, Registry-level) “data curators” in this study involve: 

(a) data curation (including, the correct classification and mapping of data within the medical 

record to the ontology prescribed in the Coder’s Data Dictionary—encoding) (Chessel, Wolfson, 

Harishankar, Sivakumar, Hogg, 2015, p. 94), (b) some aspects of data stewardship (including 

extraction from and management of data originating in the hospital medical record and CathPCI 

Registry systems), in addition to some DQ assurance activities (Kahn, 2015, p. 2), and (c) data 

use. Based on these definitions from the literature, activities of data curators can be grouped into 

two broad categories and one subcategory: (a) data curation: development and maintenance of 

the CathPCI Registry (including, data collection, filtering, and encoding), (b) usage of the 

Registry to accomplish hospital objectives, and the related category of (c) dissemination of 

Registry information. (A typology of activities surrounding the CathPCI Registry was distilled 

from both interview data and document review: see the Task Analysis in Table 4.1 and Appendix 

M.)  
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Registry data curators who work in hospitals can function in a strictly curatorial role or in 

a dual curator-QI role (i.e., a role that combines both curator and quality improvement duties). 

Quality improvement roles involve improving the quality of patient care, and ultimately patient 

outcomes, through the application of benchmarked process and performance outcome 

information (e.g., performance and process metrics). In the process of performing encoding 

tasks, curators at the hospital level assess DQ within the medical record. In cases of uncertain 

DQ, data curators undertake DQ assurance activities aimed at validating the quality of extant 

medical record data or identifying data missing from the record. (Encoding is classified in the 

Table 4.1 task analysis as a sub-step of data curation.) To do this, curators collaborate with data 

creators (i.e., clinical care providers), and if deemed appropriate, curators request modification of 

the medical record data. In addition to their assessment of DQ within medical records, curators 

also prospectively and proactively support DQ within the medical record through the education 

of and collaboration with hospital care providers and IT staff. Registry data curators’ ability to 

assess DQ within the medical record and the CathPCI Registry resides in an understanding of the 

relative value of data objects to the business. This understanding is often gleaned through 

practical experience working in hospitals to support patient care indirectly. Their role in the 

Registry is clearly distinguished from that of data contributors (i.e., patient care providers, like 

physicians, nurses, radiologic technologists, etc.), who contribute data to the medical record by 

documenting the patient care they deliver in clinics, ERs, and hospitals. Six of the seven 

interview participants perform medical record abstraction. A focal component of that abstraction 

work is “encoding”: the collection, validation, and mapping of data from the medical record to 

Registry sequence numbers (“data fields”) based on curator interpretation of the medical record 

and their knowledge of the Registry Data Dictionary data definitions. As mentioned above, 

Registry curator roles of interview participants also involved the dissemination of Registry 

information, either gathered by curators through ad hoc queries of the local database, or once it 

has been processed into information by the ACC-NCDR. Registry curators sometimes provided 

hospital staff with education on strategies to use Registry information to improve patient 

outcomes. The curatorial activities of Registry data curators indirectly supported the larger goal 

of improving patient outcomes. 

As mentioned above, some interview participants have dual, overlapping roles of 

Registry data curator and QI coordinator; in some hospitals, a data curator’s curation role can 
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overlap with his or her clinical QI role in “concurrent monitoring of patient care” (which is a 

QI/data use “activity”) and “concurrent abstraction.” “Concurrent” indicates that the patient is 

still in the hospital receiving care or has been discharged within the past 30 days. (“Concurrent” 

is a “condition” in which the “action,” medical record abstraction, may be conducted. 

Abstraction is a step in the Registry data curation “activity”.) Curators perform concurrent 

monitoring by “early” and frequently (potentially, daily until the patient is discharged from the 

hospital) reviewing the patient record and collaborating with clinicians while the patient is in the 

hospital or within days after discharge. The goal of concurrent monitoring is to identify gaps in 

care and/or documentation early enough to remedy any identified discrepancies. “Gaps” in local 

cardiovascular patient care and medical record documentation are operationally defined using 

Registry metrics. While concurrent monitoring is classified here as a QI data use activity, 

concurrent abstraction is classified as a type of data curation activity. (“Data use” refers to the 

use of Registry metrics to improve patient care and outcomes.) Concurrent abstraction involves 

“early” encoding of the medical record, with the similar goal of improving medical record 

documentation. 

Use of Registry data by Catheterization Lab facilities that invest in Registry data 

collection and perform well on national benchmarks can include earning accreditation and 

awards granted on the basis of that performance. Hospitals typically advertise their accreditations 

on billboards and Websites. Accreditation and awards serve as evidence to the public of high 

quality performance in a competitive healthcare market. Facilities also can analyze local data 

they collect for customized use. CMS and ACC voluntary public reporting initiatives also 

advertise participation in the CathPCI Registry and performance on CathPCI measures.  

4.2.2.1 Usage of the registry to accomplish hospital objectives. Activities associated 

with usage of the registry are discussed below in relationship to motives, goals, and conditions.  

One participant described use of work groups to assess MI cases and to provide some of 

the information needed for the Registry. The workgroup enabled the data curator to glean more 

information about a particular case via in-depth case study. This curator described dual purposes 

for this strategy—provision of higher quality data to the Registry and performance improvement 

via rapid assessment of emergent patient cases to find and correct any deficiencies, to quickly 

refine processes for application to future cases. A group of hospitals that subscribed to the 

CathPCI Registry in California participated in a research study by and for the State of California, 
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called the Elective PCI Pilot Program. The goal of the research, which was enabled by Senate 

Bill (SB) 891 and Health and Safety Code, Section 1256.01, was to determine the safety of 

performing elective PCI/elective angioplasty to the heart in hospitals without cardiovascular 

surgical services. Johns Hopkins University conducted a similar trial, called the CPORT Trial. 

The Elective PCI Pilot Program ended December 31, 2014. Implementation of the program 

occurred from June 2010 through August 2013.  Six hospitals from across the state of California 

applied and were selected to participate as pilot hospitals. 

I did have a Quality RN that worked with me, too. And, she was outstanding. She would 

be my back-up. We had to submit the things to the State when I was on vacation. Because 

the State of California Registry required that you submit the data within 72 hours. It 

wasn’t like the ACC. I mean, with the ACC, …you’re a quarter behind always. The State 

of California wanted their data so quickly in order to make their  decision on whether 

this would be safe, or not. We had to submit everything within 72 business [emphasis 

added] hours. So, if you did something on Friday, you had to have it submitted by 

Tuesday…We established work groups to review our procedures to make sure we were 

doing them safely. So, we had a work group for elective PCI’s and a workgroup for acute 

MI’s. And, they would have different doctors attending these groups. So…acute MI’s 

would have the Emergency Room and hospitalist-based attending, besides the 

cardiologist. And, there would be the Quality RN and myself and the Cath Lab 

representative. And, then we would review every single one of our acute MI’s to make 

sure that we did proper care, to make sure that our times were correct. If  there were any 

delays at all [emphasis added], we could justify the delay, whether there was difficult 

patient anatomy, whether the patient had cardiac arrest before, whether they were 

intubated, or had a balloon pump, or something like that. And, then we also did elective 

PCI. 

It wouldn’t be just “higher performance data.” It would be accurate [emphasis 

added] data. I mean, you don’t fudge on anything. You want to make sure that you are 

accurately reporting…You could back up what you are saying…with the research project 

we were in, the State of California came in and audited quite often. They would come in 

and audit our procedures and that would be from door-to-door. So, from the time the 

patient hit the door to the time the patient left [emphasis added]. And, we would have to 
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prove every single one [emphasis added] of our pieces of ACC data. I’m very proficient 

at it because of that. [Chuckles] 

All [emphasis added] of it. They looked at [all of the patient care and the 

CathPCI Registry data from the time the patient arrived at the hospital to the time the 

patient left the hospital. So, they looked at every single bit [emphasis added] of data that 

we submitted to the ACC. It had to be proved to them. We had to show them the 

electronic medical record.  

When asked about important data management criteria, the curator responded in terms of the 

internal use of the Registry data and outcomes assessment to enhance patient care. 

Well, each organization would be different. Mine was efficiency and effectiveness. You 

know, if we can show that efficiently we could do this and we could show that and prove 

[emphasis added] that we were doing everything as we said, that it went without saying 

that we are getting this data correct. Does that make sense? If we could show the State of 

California, the Department of Public Health, when they would come out for their monthly 

[emphasis added] inspections of our data, that our data was accurate and that we were 

recording it correctly, then, to me, that was the efficiency of it…and the effectiveness of 

it.   

4.2.2.2 Dissemination of registry information and education to hospital staff. 

Education to improve the patient record. Several participants stated that part of their work in 

support of the Registry spilled over to educating fellows and other physicians in the ACC-NCDR 

definitions in order to improve the data in the medical record that would ultimately find its way 

into the Registry. (Some definitions are common to the ACC-NCDR suite of registries.) In the 

quote below, a participant describes the hospital’s use of a structured section of an electronic 

medical record that is specifically designed to facilitate a physician providing elements that the 

hospital has identified as essential for the Registry. This “template” is used by the hospital in a 

portion of the medical record called the “H&P”—the “History and Physical.” The “H&P” section 

is included in most, if not all American hospital medical records, whether they are physical, 

paper-based “hard” charts or an electronic form (or, set of forms). Prior to most cardiac 

catheterization procedures, especially non-emergent and scheduled (vs. emergent, as in the case 

of a myocardial infarction) cases, the patient will be interviewed by a physician to collect 

information about his or her medical history, including current problem, medications, allergies, 
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prior procedures, family history, etc. Some of the information in the H&P is relevant to the 

Registry and influential in determining risk-adjustment. The participant describes the rotation of 

fellows into and out of their fellowship program and the hospital. It is hard to know whether the 

fellows that the participant describes are cardiology fellows or fellows in some other field (e.g., 

internal medicine). 

So, that’s, you know, one where they kind of have in their pre-cath H&P, there’s a 

template that has the first page of the CathPCI [Registry]. And, it gets them started. But, 

there are so many errors often on it…So, one of the challenges of an academic 

institution, as you know, is the fellows do all of the documentation. The fellows do the 

majority of the documentation and they are constantly changing [i.e., completing their 

fellowships and moving on to another position at a different hospital]. So, there is a 

constant needing to try to educat[e] them [i.e., the fellows] on the definitions. So, for 

some of the history of…Oh! “Premature CAD” [i.e., family history of premature 

coronary artery disease], as well. They, you know. People include “yes” often… 

Family history, right. Because it either, if the male is too old. Or, if graves Harrison [?]. 

So, their bucket of what that is, is larger than the [ACC-NCDR CathPCI] definition. But, 

then…So, the “Indications for PCI,”—for whether is it is an arresting PCI, or an 

immediate PCI or for STEMI—that one can sometimes be problematic in the 

documentation. Not usually. But, it can sometimes be. On rare occasion, they’ll talk 

about, like a “dissection.” But, it’s never significant enough to report [i.e., to report via 

the CathPCI Registry]. But, they throw in the word “dissection,” and I [then] need 

to…email them with, “Okay, here’s [sic] the dissection definitions. Does this case meet 

that?” And, it never does. But, I wish they would just, you know, use those terms. [Said 

with some minimal amount of frustration, then laughs] Uhm… 

 

“Premature coronary artery disease” (Sequence number 4015 “Family History of Premature 

CAD”) is carefully defined in the NCDR registries (and in the Society for Thoracic Surgeons 

Registry—STS), and in specific, within the CathPCI Registry.  

Sequence # 4015 “Family History of Premature CAD” from the NCDR CathPCI Registry 

Coder’s Data Dictionary v.4.4 (ACCF, 2008, p. 10). Specifically, to be coded as having a family 

history of premature coronary artery disease (CAD) requires the following: 
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(1) That the relative with CAD is a direct relative. If a male, the diagnosis has to 

have been made prior to the direct relative reaching age 55 years old. 

(2) If a female direct relative, the diagnosis has to have been made prior to the 

direct relative reaching age 65 years old. 

(3) The direct relative has to have been diagnosed with one of the following 

diseases: angina, acute myocardial infarction, sudden cardiac death without 

obvious cause,  or the relative had to have received one of the following 

procedures: coronary artery bypass graft surgery, percutaneous coronary 

intervention before the ages listed above. (ACCF, 2008, p. 10). 

In abstracting medical records for the CathPCI Registry, curators frequently encounter 

questions about documentation indicating that the patient has a family history or premature 

coronary artery disease because there may be no corresponding documentation by the same 

physician about the age at the time of diagnosis or even what the specific diagnosis is. Given the 

resources (i.e., time), an abstractor will search the medical record for more specific 

documentation and/or information supplied by a trusted provider, a physician in whom the 

curator has confidence with regard to his or her knowledge of the precise CathPCI Registry 

definitions. The one, primary organizational objective of data curation for the Registry was 

improvement in patient outcomes. Related, secondary goals were certification for insurance and 

hospital credentialing societies. 

 

4.2.3 Communities 

In the activity theoretic framework, explicit and implicit “rules” mediate subject-

community interactions; and “division of labor” mediates community-object interactions. Thus, 

the socio-technical nature of work practices, together with local norms of the specific group, and 

the rules, policies and standards of the larger community affect local data curation practices. The 

communities discussed in the interviews will be described in this section. A community is a 

group of people who share both the general object of activity and the rules that regulate action 

(Engeström, 1990). Alternatively, a community is “the social group with which the subject 

identifies while participating in the activity” (Yamagata-Lynch, 2010, p. 23). 
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4.2.3.1 Professional communities. Clinicians contribute to the medical record to 

document their role in patient care. The professional communities represented by the 

interviewees, themselves, included radiology technician, nurse, and MBA.  

4.2.3.1.1 Hospital nurses. Nursing professionals, in general, are described above as a 

community (Section 4.1.3.1.3). The following description of the hospital nurses sub-community 

is based on responses of the interview participants, five of whom were hospital nurses. Amongst 

other roles, nurses employed by hospitals can work in QI or clinical positions. All but one of the 

five nurses interviewed work in the QI department. None were currently working as clinicians. 

However, all of the nurses interviewed had a clinical background that informed their work as 

data curators and QI specialists. 

Interview participants most frequently referred to and distinguished between two 

communities working in hospitals—nurses and physicians, specifically cardiologists and fellows. 

As discussed above, although there is also a distinct division of labor among nurses and 

physicians, in general; there is also a division of labor particular to Registry data curators (most 

of who are nurses) and the interventional cardiologists who perform the procedures relevant to 

the Registry. Some nurses who occupy dual/mixed roles of data curator and QI Coordinator are 

responsible for adjudicating physician performance metrics that do not meet the hospital targets. 

The adjudication process requires the QI staff person to collect information from the physician 

about the performance problem to assess if the data are correct. If the data is correct, root cause 

analysis may be performed and a performance and/or process improvement plan may be put in 

place. Members of the hospital community are those who conduct their professional work in 

hospitals. Although not all members of the community (e.g., private practice physicians) are 

employed by a hospital, they work in hospitals and must adhere to hospital rules and policies. 

 4.2.3.1.2 Physicians. Physicians who participate in the Registry are almost always 

cardiologists who have been granted hospital privileges to perform interventional and/or 

diagnostic cardiac catheterizations. (Hospital privileging is a formal process dictated by hospital 

policy. Not all cardiologists perform both interventional and diagnostic procedures. In some 

hospitals, non-physicians are granted privileges to perform cardiac catheterizations. See Bashore 

et al., 2012.) Licensed physicians may enroll in specialty training, and beyond. In the US and 

Canada, a fellowship is the period of medical training undertaken after completing a residency 

program (training in a medical specialty program). During this time (usually more than one year), 
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the physician is known as a fellow. Fellows are capable of acting as attending 

physician or consultant physician in the generalist field in which they were trained, such 

as internal medicine or pediatrics. After completing a fellowship in the relevant sub-specialty, the 

physician is permitted to practice without direct supervision by other physicians in that sub-

specialty, such as cardiology.  

Cardiologists can be members of the American College of Cardiology and SCAI (the 

Society for Cardiovascular Angiography and Interventions). None of the interview participants 

mentioned the SCAI membership of the physicians with whom they worked. Like ACC 

membership, SCAI is not limited to physicians. Eligible professions include nurses (RN’s), Cath 

Lab Techs, physicians (MD’s), PhD’s, Doctors of Osteopathic Medicine (DO’s), and MBBS 

(Bachelor’s in Medicine). Several interview participants referred to one of the cardiologists they 

worked with participating in ACC. None of the participants discussed ACC membership of 

colleagues in other, non-medical professions.   

You know this [Appropriate Use Criteria] is fairly new to me because my 

Interventionalist is part of the American College of Cardiologists. And,…because NCDR 

was going to be publishing recently, they sent all of the data to the cardiologist group [a 

national group of cardiologists, or all cardiologists in the ACC?] to review because the 

NCDR were not up-to-date in their criteria for the recommendations for the AAC [sic., 

interviewee meant to say, “AUC”]. So, the cardiologists have different recommendations 

than NCDR. 

 

4.2.4 Division of Labor 

As mentioned above, division of labor denotes “both the horizontal division of tasks between 

members of the community and the vertical division of power and status” (Engeström, 1990, p. 

79). (See Figure 4.1.) Information from interview participants enabled descriptions of two 

categories of division of labor in the CathPCI Registry—vertical and horizontal. Vertical 

division of labor within an organizational hierarchy is reflected in the chain of command. It is the 

route through which authority is passed down in an organization, from the chief executive and 

the board of directors to staff working at the forefront of patient care in a hospital. Horizontal 

division of labor deals with the way work is divided among a group of people to accomplish a 

particular activity or activities. 
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4.2.4.1 Vertical division of labor. Only one of the data curators was a manager 

responsible for other employees. The most commonly reported vertical division of labor 

(managerial hierarchy) reported in the interviews was the non-managerial role of curator. Two 

curators’ titles included the word “manager.” Four curators reported that their supervisor was a 

department head.  

So, those are both of my direct reports [two supervisors to whom she reported directly]. 

And, kind of depending upon what I am working on, say STS, I relate more to the 

Director because it is a little bit smaller. Whereas, CathPCI, I report to the Quality 

Manager on that one. 

Study participants often alluded to the most stereotypical, hierarchical (vertical) division 

of labor in hospitals—that between nurses and physicians. 

In the process of describing a DQ problem and her quality assurance action, an interview 

participant also illustrated a vertical division of labor between nurses and physicians. (The DQ 

problem and the participant’s response are discussed in more detail below in Section 4.2.6.1.1.) 

Despite prior direct requests made by the curator to individual physicians, final resolution of the 

DQ problem and institution of the requested physician form required an NCDR response (to the 

curator’s FAQ query) recommending that the curator solicit pre-catheterization documentation—

exactly what she had previously been requesting—and mediation by the lead physician.  

One of the metrics [i.e., sequence numbers] for CathPCI is “the worst presentation 

within seven days prior to the start of the procedure.” And, often what would happen is I 

would get…a progress note from a doctor, from the office. And, it would say, let’s say, 

for example, that the patient was there to follow up on a recent stress test result…Before 

I was even doing this, they always document[ed] the presentation on their dictated 

report. So, I had tried for a long [emphasis added] time to get them to change that 

process. And, they wouldn’t…You’re supposed to take the worst presentation prior to the 

start of the procedure. So, I had submitted a query for an FAQ answer to NCDR…when a 

patient presents with no symptoms on the H&P, and they are there [in the Cath Lab] for 

a positive stress test, yet the provider documents post-procedure, you know, that it is 

unstable angina, how should I answer this? And, of course, they came back with, you 

know, “Because it’s impossible to determine what the reason for the catheterization is 



239 

post-procedure,…you should find a way to get the doctors to document this pre-

procedure [emphasis added].”  

The other part of that is…I did find a way. And, it’s mandated right now. They 

don’t have any other choice if they want to do their heart cath. They have to give me that 

prior to the start of their procedure. Or, they don’t do their procedure…I’ll be very 

[emphasis added] specific with you. The Chief Medical Officer put it in place [a rule] 

that they [the cardiologists] have to [emphasis added] document that. And, so the Cath 

Lab staff have those forms right there and they make the docs check it off and sign it. It’s 

part of the process. 

This policy that was mandated by the lead physician benefits all of the physicians in the group 

due to the appropriate use criteria (AUC) metrics which are monitored and benchmarked in the 

quarterly and annual CathPCI Registry Outcomes Reports and in the Dashboard (Tab number 7, 

denominated “AUC”). 

4.2.4.2 Horizontal division of labor. Based on the tasks described by semi-structured 

interview participants (hospital data curators), hospital staff who are part of the CathPCI Registry 

Activity System can be assigned to one of three overlapping groups: Registry data contributors, 

Registry data curators, and Registry data users. Most participants discussed their dual, 

overlapping roles as data curators and QI professionals (i.e., data users). All participants served 

in roles that entailed data curation tasks involving: assuring medical record DQ, encoding the 

medical record, and assuring DQ within the medical record and the Registry. All interviewees 

took special pride in their QI activities: analyzing local data, monitoring and reporting patient 

care/outcome metrics, and facilitating the use of metrics to improve patient care and outcomes 

through information dissemination (often through presentations at meetings) and training 

hospital staff. Participants most frequently described physicians in the role of patient care 

provider. Some participants were administratively located in cardiovascular departments and 

reported to a physician. All participants routinely collaborated with physicians to accomplish 

data curation and QI. There was a large overlap in participants’ roles as data users and data 

curators. Many of the tasks that data curators were hired to do required curation (e.g., medical 

record abstraction) and dissemination of that data once processed by ACC-NCDR (part of their 

QI role).   
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Most (5 of 7) of the data curators who participated in the study, work alone to abstract 

cases for the Registry. However, as mentioned above, just one interview participant discussed the 

facility’s historical process of “double data entry” in which one curator served as the expert for 

the Registry. In the past, the other curator, who served as the site expert for a different registry, 

audited the data entry of the CathPCI Registry site expert. The site expert for the CathPCI 

Registry reciprocated by being the “second coder” for her colleague’s registry. 

 

4.2.5 Tools 

According to AT (Engeström, 1990), tools, can be physical (e.g., hammers, computers) or 

abstract (e.g., language, symbols). Tools can be understood as external objects or internal 

symbols that communities use to detect and resolve DQ problems present in the CathPCI 

Registry. Tools mediate human activities and shape the way that people act. As a product of 

carrying specific cultures and social experience, tools serve as sources of socialization 

(Kaptelinin, 1996). The combination of human abilities and tools forms the “functional organs,” 

providing new functions or strengthening existing ones (Kaptelinin, 1996). Wilson (2008) 

observed that rules, norms, and division of labor could be considered as tools that mediate 

subject and object in Engeström’s structural representation of human activity. 

4.2.5.1 Data collection, analysis, and reporting tools. Interview participants indicated 

frequent, routine use of both NCDR and third party software tools for data collection, data 

analysis and reporting.   

We did [access the ACC-NCDR CathPCI Registry interface] for reports. If we wanted to 

print out a certain report. We could print out certain reports. So we could track, say, how 

we did on, like say, retroperitoneal bleeds over one quarter, two quarters, three quarters, 

four quarters, how we did over three, four, five, six years. You could cut out certain parts 

of the reports. 

Another participant indicated use of interoperable Cath Lab software (MAC Lab) and Lumedx’s 

data analytic tools. 

Interviewer: Does your system automatically populate any…from the Cath Lab [into the 

Registry], any of the Cath Lab data? 
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Participant: No. All we have feeding in is, just like, patient demographics. There have 

been many, many years of discussion about getting MAC Lab feed into it, but it has just 

never been set up. 

Interviewer: Okay. Are you…Are there any other tools or resources that you can think of 

that you use, or that your organization uses to facilitate use of the Registry? 

Participant: And, then as I said, we use Lumedx. We use their Data Analytics Tool. It is 

basically just an [Microsoft] Access database. Yeh. It is just a prettier [emphasis added] 

Access database. 

A second interview participant also indicated use of the facility’s MAC Lab software and the 

MAC Lab report for specific data elements, like amount of contrast media used during the 

procedure. Apparently, their MAC Lab software was not yet providing automated feeds to the 

CathPCI Registry. 

I abstract all of it at this point. The Cath Lab…I use their Mac Lab reports for my data. 

So, if I have anything on the Mac Lab reports, that’s their Cath Lab data. Then, I just go 

in there and talk to them about it. I love going back into the record and finding the 

information that I need. Basically, the stuff that I lack is the information relative to the 

height and weight. I find that in the charts now—the most current. But, its contrast media 

and how long that goes in the Registry data collection. But, it’s pretty automated so that 

when they input the data, that’s what I use to abstract. I think they [NCDR] started to do 

more audits. But, I’m not sure that the quality of the audits [Laughs]…[unintelligible]. 

All interviewees who abstracted for the Registry routinely used the Coder’s Data 

Dictionary. One participant also mentioned her use of the CathPCI Registry Outcomes Report 

Guide, authored by NCDR, as being particularly relevant to her data management role. The 

Outcomes Report Guide explains how to interpret NCDR Outcomes Report, which is generated 

quarterly, following the quarterly deadline to submit all facility data. 

I use Data Definitions [i.e., the Coder’s Data Dictionary]. And there’s also…the 

Outcomes Report Guide. That’s the one that I refer to a lot, too, just to remind me again 

about what’s included and what’s excluded. 

Some few curators reported use of a template within the electronic medical record or a worksheet 

for physicians and/or Cath Lab staff documentation.  

Right. So, not, not really [use a worksheet]. So, we had been for awhile. And, when I 

http://www3.gehealthcare.com/en/products/categories/hemodynamic_recording/maclab_recording_systems/mac_lab_it
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moved into the…role, I was doing that…role plus [emphasis added] my old job…I had 

been tracking all of…So, on that, the Pre-cath H&Ps [i.e., the “History & Physical” 

documents].  

Several interviewees described use of Excel for data analysis and reporting. 

[My data analytic skills] just [stemmed from] an interest in Quality…And, then I had a 

passion for chest pain because I was a Tele Manager. And so, it really was something 

that I just knew I could do. Maybe you have to have kind of that end result. You know 

what I mean? If Quality is your passion and Quality is what you want as the end result, 

then yes. You’re going to have to do these little things in between,…like look at data, 

analyze data, manage it, and you know,…but you get to your end result. So,…I’m not 

sure what kind of skills [emphasis added]. Obviously computer skills: knowing how to 

use Excels [sic] because we do a lot of things in workbooks. And then, knowing how to 

filter so that you only have to look at that one piece that you’re looking at. 

4.2.5.2 Communication tools. The NCDR FAQ tool, which is only accessible to 

Registry subscribers, was mentioned by several participants as a communication tool to query the 

NCDR about specific CathPCI Registry questions not addressed in the Coder’s Data Dictionary. 

(NCDR provides email response to the data curator who submits the FAQ query.) 

Interviewer: Are there any other tools or resources that you can think of that you use, or 

that your organization uses to facilitate use of the Registry? 

Participant: The Coder’s Dictionary. I certainly will send the NCDR Frequently Asked 

Questions [“FAQ’s”]…I’ll see if it’s been asked before, and if not, I’ll probably, well, 

obviously, a lot fewer than I used to. But, I just sent one earlier this week. 

Participant: And, then as I said, we use Lumedx. We use their Data Analytics Tool. It is 

basically just an [Microsoft] Access database. Yeh It is just a prettier [emphasis added] 

Access database. 

Surprisingly, none of the participants mentioned use of the Linkedin NCDR Participant Group as 

a vehicle for networking. 

Interviewer: …Are you aware of the NCDR Participant Group? It’s a group on Linkedin.  

Participant: …I don’t ever use…social media. So, I’m not on Linkedin. 

Email was mentioned both explicitly and implicitly by several participants as a communication 

tool. An example of an explicit mention of email follows. 
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And, so I would track any sort of discrepancies I saw between how they documented and 

how it needs to be reported [for the Registry]. And, then [approximately] every few 

weeks, I would e-mail the physician and the fellows and they would go in and amend 

their record. But, that’s kind of fallen by the wayside [because] I don’t think that it 

actually provided a lot of value, honestly…I think maybe a couple of the fellows would 

learn that if the patient was coming in for a post-heart transplant evaluation, you didn’t 

put “yes” to “prior heart failure” kind of thing. 

Just one interview participant mentioned use of video conferencing software (Cisco WebEx) for 

training.  

 

4.2.6 Rules 

According to AT, “rules” refer to explicit or implicit norms, conventions, or regulations that 

enable or limit activities (Engeström, 1990). Interview participants did not explicitly mention any 

norms. This was likely a problem with the structure and delivery of the interview question. 

However, one interviewee did discuss a collaborative effort to introduce an auditing process. 

…We had tried implementing with one of my co-workers…an auditing process. You 

know, I would look at her stuff. She would look at mine. She left. But, it was just really 

hard because I’m the expert in my registry. She’s the expert in hers. So, if there was 

anything that I thought might be different, it was only because I didn’t understand the 

registry…So, that’s been an ongoing issue. But, we always talked about [doing it]…It’s 

just really hard to do. [For instance], the registry I used to do with the bone marrow 

transplants, there were four of us. So we had a great, robust auditing process. But, when 

you’re the only one doing the registry, the auditing really just kind of comes in when 

there’s, like, fall-outs that I review with the physician. So, I don’t like that. But, I, in all of 

these years, I haven’t been able to figure out…how to overcome that. 

In response to the interviewer asking a participant if she retained meta-data in the form of 

documentation of her rationale for abstracting a particular data element in a particular way, the 

interviewee described another normal facet of her own curation process. 

Oh, yes [emphasis added]. I am, like, an environmental sustainable [conscious 

person]…That’s my first and foremost passion. And so, it hurts me so much…the paper 

that I waste. But, this is one thing I have not been able to change. You know, I have given 
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up…Every other way [that] I can be sustainable, I have. But, I print off the [ACC-NCDR 

CathPCI Data Collection] forms. And, I fill out the forms by hand. I make all the notes to 

myself when I am answering, like especially, if it is a complication, something that is not 

the normal answer, I write a note to myself about why. If I do ever email doctors, I attach 

it [the email] to the [Data Collection] form. That’s my way of, if there are ever any 

questions about the data, I can go back and more easily…Or, I’ll note where in the 

[medical] record I found something so that, especially if I am [not intelligible] __een 

with some of the documentation because there is conflicting documentation, I’ll kind of 

put where I found the answer that I ultimately put and stuff like that. So, that’s my way of 

kind of ensuring my DQ. 

One or more Registry policies (e.g., the data “harvest” schedule, policies for minimum 

levels of DQ, etc.) were mentioned by all participants. 

Some referenced HIPAA. Just one data curator, the only supervisor who was interviewed, 

identified standards stipulated by other healthcare quality organizations. Although, in at least one 

case (JCAHO), the organization and their standards are not directly relevant to the Registry, the 

organization’s standards are relevant to the care that CathPCI Registry patients receive.  

Interviewer: Were there any policies, rules, or norms that influenced your use of the 

Registry? 

Participant: You always had to be concerned about HIPAA. But, you also had to be 

concerned about JCAHO [Joint Commission for Accreditation, for instance, 

necessitating focused professional practice evaluation (FPPE)] requirements, things like 

that [e.g., NCDR CathPCI definitions of complications, ACE Standards, SCAI—the 

Society for Angiography and Intervention—defined for the “structural,” “process,” and 

“outcomes” domains and offers a Carotid Artery Stenting Accreditation Program [NB: 

not relevant to coronary artery stenting. For instance, a SCAI system parameter is 

charting adequacy.], and CMS’ Core Measures. CMS’ Core Measures, especially with 

acute MI. But, that doesn’t matter anymore because Core Measures goes away as of this 

year. [Laughs] Well, it’s part of CMS. What is that [CMS]—Medicare and whatever 

CMS is. They said that people [hospitals, physicians] have done so well with acute MI 

that we no longer need to report it to Core Measures.  
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4.2.7 Types and Sources of DQ Problems and Corresponding Assurance Actions 

Stvilia (2014) defines a DQ (DQ) problem as occurring “…when the existing DQ is lower than 

the level of quality needed on one or more DQ dimensions for a particular activity (Gertsbakh, 

1977; Strong, Lee, & Wang, 1997).” DQ problems arise when the data do not meet the needs and 

requirements of the activities in which the data is used (Stvilia et al., 2007). The DQ problems 

encountered by interviewees included inaccurate, incomplete, and inconsistent data. Data users 

and curators become acquainted with DQ problems through training in the data management 

culture (e.g., apprenticeship programs) and first-hand, on-the-job experience involving DQ 

incidents in the conduct of work (Stvilia et al., 2008). The DQ problems identified in this section 

are restricted to those gleaned through discussion with interview participants who work as non-

physician curators on the CathPCI Registry. Study participants observed three broad categories 

of DQ problems—(1) 1) software malfunction and interoperability problems, (2) problems 

originating in the medical record documentation, and (3) problems that arise as part the data 

curation process.  

Most of the problems originating in the Registry, itself, are related to the ontological 

quality and precision (usability) of the “Coder’s Data Dictionary.” Interviews with members of 

the Cardiology community (physicians) would yield a more complete typology of ontology-

related DQ problems. Refer to Table 4.2.3 for a typology of DQ problems. 

4.2.7.1 Problems originating within the medical record. Problems originating in the 

medical record include, missing or incomplete case records; inaccurate, missing, or incomplete 

data; contradictory, inaccurate, or changing data; semantic consistency/relational, inaccessible 

records/data, verifiability, etc. In the dialogue below, an interview participant describes DQ 

problems she found in the medical record. During that conversation, she discusses: (a) a rule, 

policy, and/or standard of practice limits the timeframe for amendments to be made to the 

medical record, which would explain the infrequency of the problem, (b) viable strategies for 

curators to correct discrepancies found in the medical record, and (c) her rationale for not 

abstracting concurrently. 

Participant: But, there’s [sic] a couple of things and ensure that he [the physician/provider] was 

correct. And, you could have that clarified and rectified in the record. You can look at driver’s 

license. You can look at prior demographic information if the patient’s been there before. You 

can seek clarity, you know, from the doctor, from the provider. 
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Table 4.9 Types and Sources of DQ Problems and Corresponding DQ Assurance Actions 

DQ Problem 

Instance 

Type of DQ 

Problem 

Source of DQ Problem Assurance Action 

Instability of 
information 
within the 
medical record 

Completeness (of 
medical record) or 
Volatility. 

 Amendment of medical 
record prior to or after 
patient discharge. 
Change to 

Information Entity 

 

 Wait until patient is 
discharged to abstract the 
majority of the patient 
case. 

 

Accuracy of 
information 
within the 
medical record 

Inaccuracy.  Inaccuracy of primary 
source data (i.e., the 
medical record). Source 
data does not “map” to 
reality of patient. 
Mapping 

 Contact data contributor to 
verify data. If data found 
to be incorrect, request 
revision of record by 
contributing physician. 
Abstract using corrected 
information. 

Imprecise use 
of medical 
terminology 
(e.g., “family 
history of early 
CAD”) 

Imprecision or 
Semantic 
Inconsistency or 
Authority. 

 Data contributor’s 
(fellows’, etc.) use of 
terminology 
/vocabulary 
inconsistent with 
Coder’s Data 
Dictionary. 
Mapping 

 Review medical record to 
identify inaccurate use of 
terminology. 

 Provide data contributor 
(e.g., fellow) with 
information or training. 

 Data curator scrutinizes 
medical record 
documentation of those 
contributors who are most 
likely to be unfamiliar 
with the Registry and its 
vocabulary. 

Information 
missing from 
medical record 

Relational 
Precision/ 
Completeness. 

 Software 
interoperability issue 

 Medical record 
information not 
provided by data 
contributor. 
Mapping 

 Institute an e- or paper-
based worksheet/template 
for use by data 
contributors. Solicit buy-
in from lead cardiologist/s 
to create policy requiring 
consistent use of 
worksheet. 
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Table 4.8 Continued 

DQ Problem 

Instance 

Type of DQ 

Problem 

Source of DQ Problem Assurance Action 

    Curator routinely verifies 
auto population by Cath 
Lab software has occurred 
correctly. Notify software 
vendor IT support when 
problems observed. 

Ambiguity 
within the 
Coder’s Data 
Dictionary. 

Relational 
Precision/ 
Completeness. 

 Inherent limitations of 
a data dictionary to 
describe every 
possible patient case.  
Mapping 

 Review CathPCI FAQ’s 
for relevant response to a 
similar question. 

 Use NCDR FAQ Tool to 
submit 
question/clarification of 
data element for 
application to specific 
case. 

 Incorporate FAQ Tool 
responses into the 
dictionary. 

 Provide data curator 
training. 

 NCDR clarifies/ augments 
data element definitions 
on which NCDR clinical 
support team has received 
many curator questions.  

Incorrect 
application of 
Registry’s data 
definitions to 
the encoding of 
the medical 
record 

  Encoding 
 Complexity of 

definitions within 
Coder’s Data 
Dictionary  
Mapping 

 Curator submits question 
to NCDR clinical staff via 
FAQ Tool for clarification 
of appropriate application 
of data definitions to 
specific patient case. 

 Provide data curator with 
training. 

 Compare coding of a 
novice curator to a 
“Second Coder.” 

 Cross-train coders of other 
NCDR registries to serve 
as a Second Coder for the 
CathPCI Registry. Site 
audit by NCDR. 
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Interviewer: Why shouldn’t they make any changes to the record after 30 days? 

Participant: Specifically, Medicare…That’s a Medicare rule...Doctor’s can make 

addendums and amendments to their record. But, Medicare, specifically, they don’t want 

anything altered after 30 days. I suspect it’s because it would appear to be fraud. 

In the author’s opinion, it would be impractical to use the patient’s driver’s license to 

validate information already in the medical record, especially in a large hospital with many 

cardiology patients. The data curator (i.e., abstractor) is not the person who admits the patient 

into the hospital and so, does not enter that information in the medical record. What is more, a 

patient’s driver’s license is generally not part of the medical record. Additionally, some hospitals 

are now limiting curator access to information that is not deemed relevant to medical record 

review (e.g., some financial information). In the case of discrepancies between the admitting 

ethnographic information entered on admission and that in physicians’ documentation, the 

context in which a curator would be clarifying the information would be a retrospective one (i.e., 

after the documents had been created within the medical record). Just as the participant 

described, retrospective correction would require the curator to either triangulate between other 

documents in the extant record or to communicate with the author of the physician 

documentation—the physician, himself or herself. Given the interviewee’s long experience 

working in hospitals, her expertise and understanding of the hospital context, it is likely that she 

mentioned this solution only as a hypothetical quality assurance activity that the person 

admitting the patient into the hospital might perform. 

In a subsequent comment, the participant describes the data curation process at her 

facility. She cites medical record instability as the reason that the hospital uses a hybridized 

strategy for data curation; she abstracts concurrently only those data elements deemed 

immediately important to the patient. This is salient because concurrent abstraction/curation is 

widely considered effective in reducing DQ errors and in using the curation process as a QI 

strategy. Curators can review the medical record for essential information (e.g., consistent 

prescribing of ASA and a statin at discharge), including identification of equivocal or absent 

information. The recency of an abstracted case can facilitate a provider’s accurate memory of 

case specifics and enable quick correction to care and/or the case record. “Concurrent 

abstraction” may operationally mean to some curators that only time-sensitive portions of the 

Registry data are abstracted “concurrently,” while others are abstracted at some later date, within 
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some timeframe established by the department. This and other participants validated 

observations in the literature that the manual abstraction process is resource-/labor-intensive.  

Participant: …I don’t document anything in the Registry unless I have the entire record 

____ [“imported”?, unintelligible] into my software...where I can see everything from 

“a” to “z.” 

Interviewer: I see. Why do you do it that way, if you don’t mind me asking? Why not 

[abstract the case] piece-meal? 

Participant: Well, if you don’t do it that way, then pieces of paper get added to the record. 

If I abstract the record today and it says the patient was stable and they weren’t a 

transfer, they came from our ER. Then next week, there’s [sic] documents added that say 

that the patient came from a [sic] assisted facility, and they came in with a non-STEMI. 

Well, that totally changes everything that I’ve abstracted. And, it makes everything that 

I’ve done inaccurate. 

Interviewer: …What happens when people do…concurrent abstraction? 

Participant: Well, we’ve not had the luxury. I started four months behind and I’ve been 

four months behind since I started. And, the only thing that we do concurrently is acute 

kidney injury; we ensure that everyone gets the right protocol that we’ve been using, that 

we’ve seen it works. And, I concurrently look at all of the medications for the patients 

prior to them getting discharged. In my mind, concurrent…If you’ve done it within a 

month of the procedure, that’s pretty concurrent when you are talking about heart caths. 

Especially, if it is high volume. 

Use of a structured reporting template within the electronic medical record (EMR) is a 

standard, prospective, and efficacious DQ assurance action to prevent DQ problems originating 

in the medical record. Three of the four participants reported using some type of structured data 

collection template for physician use. Some templates were hard copy forms. Others were 

electronic. 

No. They don’t fill out a separate worksheet. It’s part of their Apex notes. So, their Apex 

note…Apex is Epic. The electronic medical record is Epic. We call our version Apex. But, 

their note, their pre-cath note includes things that need to be addressed for the NCDR 

Registry. So, they’ve [NCDR?] added CCS and NYHA. Because, otherwise, we don’t get 

risk-adjusted very well. And, appropriate use of ____ [inaudible]. 
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A novice care provider’s documentation that is deemed unproblematic with regard to use 

of the medical record can still create problems in encoding for the Registry. The curator weighed 

the cost of investing in training each fellow with the cost of her time to review the record in 

cases where a fellow had contributed to the H&P. The curator’s and the fellows’ investment in 

their training compared to the cost of her investment in DQ assurance was deemed not valuable 

by the curator who weighed physician workload against the improbability that she would not 

recognize the inaccuracy and correct it, herself. Fellows are physicians who have completed 

medical school and are in post-residency specialty training program (i.e., a “fellowship). Fellows 

are physicians who have completed medical school and are in post-residency specialty training 

program (i.e., a “fellowship). After completing a fellowship in a subspecialty, like cardiology, 

the physician is permitted to practice without direct supervision by other physicians in that 

subspecialty. (See Section 4.24 for a brief discussion of the physician community in hospitals 

and Section 4.26 for DQ issues arising in the medical record.) 

The primary source of data for each interventional or diagnostic case in the Registry is 

the patient medical record. One interview participant discussed the DQ problem of inaccurate use 

of medical terms (i.e., term use not consistent with the definitions for CathPCI) by novice 

physicians within their documentation (e.g., the physician’s history and physical) for the medical 

record. She discussed the challenges associated with ensuring consistent use of Registry-relevant 

terms (and thus, also significant to the assessment of patient outcomes and physician 

performance by the Registry) in the documentation by new physicians who are still in specialized 

medical training (fellows) and her own corresponding quality assurance actions. 

4.2.7.1.1 Problems applying the registry definitions to the medical record (Mapping). 

Currency and coherence of the data definitions with current research findings and the 

Cardiology community’s perceptions: this issue brings into focus a feature of the Registry and of 

the practice of medicine, in general—that medical care evolves based on evidence; the Registry 

evolves based on feedback from the Cardiology community at conferences, through the 

deliberation of ACC standards committees, and of course, the collection and analysis of Registry 

data. Consonant with AT, the CathPCI Registry activity system is dynamic. A valid, useful 

representation of that activity system must incorporate that dynamism. Another, more frequently 

encountered cause of this type of error is complexity of the data definitions (too much or too 

little complexity for usability). 
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Two interviewees commented on problems associated with the validity of the Registry 

definitions. 

And, you know, truthfully, I still don’t think [that] they’ve got their sequence numbers the 

way they should be…Since I abstract for the other registries…I’ve noticed that it’s a 

problem with [those registries], also. So, I mean, I think it’s something that that they’re 

always going to have to work on. 

And another interviewee said, 
They [the cardiologists] would never question any [emphasis added] of the metrics or 

any [emphasis added] of the data if they were number one on every metric. I am sure 

[emphasis added] of that. So, you know, the first reaction, of course, for those metrics 

that they are below the 50th percentile, is, you know, first, “Okay. What [emphasis 

added] is this metric?” And, “What is it really judging?” And, ultimately, a lot of the 

metrics they decided are a silly metric. And, there is not that much that I can do to 

change the metric. 

Incorrect application by curators of Registry data definitions in the encoding process. A 

significant issue discussed by some participants (or, implied by curator uncertainty) is incorrect 

application of Registry data definitions to the encoding of the medical record. Some interview 

participants discussed receiving training. Most of that discussion of training was administered by 

a facility staff member who was considered an expert coder and through the monthly Site Data 

Manager conference calls. None of the participants mentioned attendance at the annual ACC-

NCDR conference, at which the most comprehensive, intensive, face-to-face CathPCI Registry 

training is administered by clinical support staff. 

In participants’ effort to seek clarification on correct application of the data definitions to 

the medical record, two participants said that they sometimes called the NCDR clinical support 

staff. However, both participants expressed some reservation about the consistency of answers 

provided by the support staff. One of the participants expressed the opinion that NCDR clinical 

support staffs’ response consistency had recently improved.  

Participant: I think they [NCDR has] started to do more audits. But, I’m not sure that the 

quality of the audits [Laughs]…[unintelligible]. They have in the past. We’ve sent 

questions to NCDR and one of our cardiologists was involved in the pilot. If you call two 

different times, you get two different answers. What I find is [that] they’ve become more 
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consistent and the people that they have most recently more credible to me. I’ve had that 

experience. But,…that’s what the cardiologists in the study told me. Because I don’t call 

very often. 

Interviewer: So, the cardiologists actually call? 

Participant: I have no idea how [the cardiologist] got that information. That’s just what 

she conveyed to me. 

 4.2.7.1.2 Data precision/completeness. Intrinsic data precision deals with the the 

specificity or the granularity of a data model or, the data content of an information object 

(Stvilia, 2007, p. 1729).  Ontologies (e.g., classes and properties) are created to limit complexity 

and to organize information. For instance, the precision/completeness of an ontology is the 

granularity or precision of the ontology’s class model (Stvilia, 2007). Relational data precision 

is the extent to which a data object matches the precision and completeness needed in the context 

of a given activity (Stvilia et al., 2007, p. 1729). 

An interviewee described a situation in which an interoperable Cath Lab documentation 

system pre-populated data fields in the Registry data collection tool. The data contributor who 

provided commonly understood medical data that the contributor only intended for inclusion in 

the medical record. The contributor was not aware that the definitional criteria for particular 

Registry data elements (i.e., criteria are a facet of the data definitions) did not match the 

contributor’s less specific definitions.  

What would happen is sometimes, like, actually the monitoring person who was 

monitoring the case could populate some of the lab numbers in because that way it would 

cross over to the doctor’s report, okay. And some of the lab values would be wrong 

because they would not know that the criteria for measuring, for example, the 

hemoglobin—it’s got to be done six hours after the procedure and 24 hours after the 

procedure. You can’t put it in at 5 hours and 59 minutes because that doesn’t count.  

Okay. You’ve got your creatinine. They might see it as 0.75 and okay so put in 0.7 

because they would round off. Well, 0.75 is actually 0.8 because you round up at 5 [per 

the data definitions/specifications]. So, there are silly things like that. 

 Or, they might check off a few things in the report, like the patient isn’t 

[emphasis added] a smoker because the patient quit smoking four months ago. So, the 

ACC still considers the patient a smoker up until one year after [emphasis added] they 
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quit smoking. 

 And, a lot of things, like, for example, the doctor would say that it was a 

dissection—a type A dissection. But, type A dissections are not reportable. But, it would 

populate on the form that it was a dissection. Only dissection types C, D, E, and F are 

reportable. Types A and B are not reportable. They might say, there might be other 

things, you know, like, various things, like there might be a hematoma, or you know, or a 

type of bleed, or something like that. And, then you gotta make certain that the right type 

is recorded; not just the fact that it’s a bleed. It could be, like, a retroperitoneal bleed, it 

could be an intravascular bleed, whatever, intracoronary, intracoronal [?] bleed—a 

stroke. Or, did they have a quick TIA, or something on that order? There are all sorts of 

things that people didn’t quite understand. 

In response to the interviewer’s question about how the participant would avoid or correct the 

DQ problem, the participant responded that she would audit the data entries routinely to ensure 

accuracy. 

Oh, yes. Very much so because we wanted our data to be pure. You know. 

Participants’ descriptions of situations involving data contributors’ imprecise, but 

acceptable use of medical terminology (e.g., “family history of early CAD”) within the medical 

record have been addressed above. This type of DQ problem was usually resolved through: (a) 

audit the medical record and imported data, and/or (b) provision of feedback to data contributors. 

(See Section 4.2.6.1.6, below.)  

4.2.7.1.3 Incomplete or missing data in the medical record. Another participant described 

a problem of missing data in the medical record that served as incentive to institute the proactive 

DQ assurance action of template use. The DQ problem relates to the difficulty the curator 

experienced collecting data for Sequence #5000 “CAD Presentation” from the cardiologists in 

the physician group. 

The following provides an explanatory preface for the DQ problem, as described by the 

curator. The coding instructions for Sequence #5000 “CAD Presentation” within the Coder’s 

Data Dictionary include, “Indicate the patient’s coronary artery disease (CAD) presentation. 

Choose the worst status.” There are five possible selections: ‘No symptom, no angina,” 

“Symptom unlikely to be ischemic,” “Stable angina,” “Unstable angina,” and “Non-STEMI.” 

(Coder’s Data Dictionary v. 4.4, p. 17 of 82) The Dictionary provides definitions for each of the 
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selections in terms of symptomatology, CCS classification, and EKG findings. Sequence 

numbers 5100 “Stress or Imaging Studies,” 5200 “Standard Exercise Stress Test,” and 5201 

“Stress Test Results,” and 5202 “Risk/Extent of Ischemia (Stress Test),” among others, collect 

data about any stress tests that were performed pre-catheterization. Sequence #5201 “Stress Test 

Results” has four possible response selections: “Negative,” “Positive,” “Indeterminant,” and 

“Unavailable.” (Coder’s Data Dictionary v. 4.4, pp. 24-27 of 82) Each of the possible selections 

is defined by the Dictionary. The participant also alludes to one of the prototypical QI drivers of 

Registry participation—appropriate use. (See Patel, Dehmer, Hirshfeld, Smith, & Spertus, 2009.) 

Participant: One of the metrics for CathPCI is “the worst presentation within seven days 

prior to the start of the procedure.” And, often what would happen is I would get…a 

progress note from a doctor, from the office. And, it would say, let’s say, for example, 

that the patient was there to follow up on a recent stress test result. Most symptoms are 

described as no reason for getting the heart cath…other than the patient had an 

abnormal [emphasis added] stress test…So, there are a couple of issues here…The other 

[reason] is that patients who really look like they don’t need a cath, really shouldn’t have 

a cath. And, what was happening is that the doctors were, like,…Trust me. Before I was 

even doing this, they always document[ed] the presentation on their dictated report. So, I 

had tried for a long [emphasis added] time to get them to change that process. And, they 

wouldn’t…you’re supposed to take the worst presentation prior to the start of the 

procedure. So, I had submitted a query for an FAQ answer to NCDR…when a patient 

presents with no symptoms on the H&P, and they are there [in the Cath Lab] for a 

positive stress test, yet the provider documents post-procedure, you know, that it is 

unstable angina, how should I answer this? And, of course, they came back with, you 

know, “Because it’s impossible to determine what the reason for the catheterization is 

post-procedure, then you should get…you should find a way to get the doctors to 

document this pre-procedure [emphasis added].”  

The other part of that is…and I did find a way. And, it’s mandated right now. 

They don’t have any other choice if they want to do their heart cath.  

The other part of that…Yes, that’s what we have in place. I have a form that I 

made that has the ___ [unintelligible]. Is it an elective procedure? Is it urgent? Is it 

emergent? Is it salvage? And, they just have to make a check box in each one of these 
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four categories: the stress test with the results, the risk of ischemia, the presentation, and 

whether or not the procedure is elective. They have to give me that prior to the start of 

their procedure. Or, they don’t do their procedure…I’ll be very [emphasis added] 

specific with you. The Chief Medical Officer put it in place that they have [emphasis 

added] to document that. And, so the Cath Lab staff have those forms right there and they 

make the docs check it off and sign it. It’s part of the process. 

Interviewer: So, you pick up hard copy from the Cath Lab?  

Participant: …That part of the record from the Cath Lab would be later scanned into that 

system that I told you where I document. I don’t document anything in the Registry unless 

I have the entire record ____ [“imported”?, unintelligible] into my software... 

The participant’s example illustrates both a missing data DQ problem and a logical discrepancy 

in the medical record when a cardiologist would provide either no pre-catheterization 

information in the record for Sequence #5000 “CAD Presentation,” or information that required 

the curator to select a response of “No symptoms.” Then, on the basis of a positive stress test, the 

patient receives a diagnostic catheterization. Only after the catheterization (and presumably, 

aberrant findings and a performance of a PCI) does the physician record the reason for the PCI as 

“unstable angina.” (“No symptoms” and “unstable angina” pre-catheterization are contradictory 

response selections. The American Heart Association provides a lay definition of angina: 

“angina is chest pain or discomfort caused when your heart muscle doesn't get enough oxygen-

rich blood. It may feel like pressure or squeezing in your chest. The discomfort also can occur in 

your shoulders, arms, neck, jaw, or back. Angina pain may even feel like indigestion.”) NCDR 

then responds to the curator’s FAQ query with the statement that a pre-catheterization 

presentation cannot be identified post-catheterization. NCDR recommends that the curator solicit 

pre-catheterization documentation of a reason for catheterization. In collaboration with the lead 

physician, the curator is able to establish a strict policy that requires the cardiologists to submit 

documentation via a template (i.e., hard copy form) prior to performing any catheterization. This 

policy benefits all of the physicians in the group due to the appropriate use metrics which are 

monitored and benchmarked in the quarterly and annual CathPCI Registry Outcomes Reports 

and in the Dashboard (Tab number 7 “AUC”). 

NCDR reporting defines four categories of “appropriate use”: “appropriate PCI 

procedures,” “uncertain PCI procedures,” “inappropriate PCI procedures,” and “unclassifiable.” 
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Appropriate PCI procedures represent situations in which the procedure is acceptable 

and a reasonable approach for the indication and is likely to improve the patient’s health 

outcomes or survival. Uncertain PCI procedures are cases where coronary 

revascularization may be acceptable and may be reasonable for the indication. There is 

currently insufficient evidence to conclude that the benefits of PCI outweigh the risks. 

Inappropriate PCI procedures are those in which the risks of PCI are as great or greater 

than the benefits of PCI and also are cases in which coronary revascularization is not 

generally a reasonable approach for the indication and is unlikely to improve the 

patients’ health outcomes or survival.” (American College of Cardiology Foundation, 

2012, Understanding the Reporting of Appropriate Use Criteria in the CathPCI Registry, 

p. 2) 

An automated NCDR algorithm reviews each PCI procedure for appropriate use based on the 

coding for sequence #5000. The algorithm distinguishes responses for #5000 into one of two 

categories: acute coronary syndrome (ACS) or non-acute coronary syndrome (Non-ACS). 

Categorization into “Non-ACS” results from one of three response selections “Stable Angina,” 

“Symptoms unlikely to be Ischemic” or “No symptoms, no angina.” Depending upon the 

curator’s coding, the procedure may be deemed “inappropriate” for both “ACS” and “Non-ACS” 

presentations. AUC reporting is focus of attention for quality of care and as a result of CMS 

approval for the CathPCI Registry to serve as a vehicle for the Physician Quality Reporting 

System (PQRS), a federal incentive program enabling performance-based reimbursement for 

physicians.    

Another interview participant describes the facility’s effort to institute a template. 

Interviewer: Do y’all use a worksheet?...Is there any kind of job aid that y’all have 

provided to the physicians to enable them to document better…so that you can get better 

quality data from the medical record? 

Participant: Right. So, not really…We had been for awhile. And, when I moved into 

[another] role, I was doing that…role, plus [emphasis added] my old job... I had been 

tracking all of [the discrepancies between what was provided in the medical record and 

what was needed for the Registry]…So, on that, the Pre-cath H&Ps [i.e., the “History & 

Physical” document] that the fellows fill out, where [the fellows] can [document] “yes” 

or “no” to the history of hypertension, hyperlipidemia, premature CAD. And, then they 
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would also [provide] the indication for procedures--both “stable angina,” “unstable 

[angina],” what meds [i.e., medications] they are on—so, just that first page [of the 

CathPCI data collection form]. And, so I would track any sort of discrepancies I saw 

between how they documented and how it needs to be reported [for the Registry]. And, 

then [approximately] every few weeks, I would e-mail the physician and the fellows and 

they would go in and amend their record. But, that’s kind of fallen by the wayside 

[because] I don’t think that it actually provided a lot of value, honestly…I think maybe a 

couple of the fellows would learn that if the patient was coming in for a post-heart 

transplant evaluation, you didn’t put “yes” to “prior heart failure” kind of thing. But, 

you know, for the purposes of the medical record, that’s not important. They did 

[emphasis added] have “prior heart failure” for the purposes of the medical record 

[emphasis added]. It’s for the purposes of the Registry [emphasis added], they didn’t. So, 

it seemed like some of the nit-picky stuff, it just, it wasn’t…I mean, the fellows have to 

deal with so much stuff…I just don’t know how valuable…it was. 

Provision of “extra data” was not mentioned by any of the interviewees. This is likely a 

function of the widespread use of electronic data collection forms with “jump” pages, NCDR’s 

requirement for third party vendor software to use automated DQ checking algorithms, and 

NCDR’s automated DQ checking that happens at upload to the NCDR server. There are few 

situations in which it might be conceivable to provide “extra data.” One of those would be in an 

initial, manual abstraction of a medical record that is recorded on a hard-copy Registry data 

collection form. However, once the data is entered into the electronic data collection form, the 

system would disenable submission of “extra data.” Another situation arises in software 

interoperability issues. 

4.2.7.1.4 Incomplete, missing, or mis-mapped data secondary to software 

interoperability. An instance of a software interoperability problem occurs when Cath Lab 

software may not correctly auto-populate patient cases into the Registry. The result can be 

duplicate, missing, or mis-mapped cases. One of the interviews described such an instance of 

software interoperability when asked if she had encountered any DQ problems in using the 

Registry. 

We converted, gosh it has been about two years ago, I guess. We converted all of our 

Cath Labs over to a MAC Lab system. MAC Lab was a computer-generated software. It 
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was in the background. It was supposed to pull all of this data and put it into the Lumedx 

form. But, it doesn’t do all of it. So, there are several times that our interfaces will go 

down. And, then when they do, then we have to reboot them and make sure that our data 

is not lost or anything else. 

Due to the costs associated with purchasing new Cath Lab software (and equipment), 

many hospitals are not able to invest in interoperable software packages. In such a case, the 

curator may need to manually collect a hard-copy list of patient cases. A participant described 

her DQ assurance action intended to avoid missing cases. 

We make sure that the data is not lost because I check [emphasis added] it against the 

schedules that we do. We write a, we have a paper schedule. So, the worksheets that are 

turned into me, I check that schedule every [emphasis added] day to make sure that the 

schedule is the same as the worksheets are. And, if it’s not, then I go hunting for them. 

 As discussed above, the most frequently cited DQ problem in medical record abstraction 

originates in the medical record. Entry of data can be overlooked when contributors to the 

medical record are busy or distracted. Cath Lab staff who perform and monitor patient care are 

often tasked with documenting for the medical record. In some facilities, Cath Lab staff also 

provide documentation in a form (i.e., a “worksheet”) designed specifically for Registry use. One 

of the interviewees with prior experience working in a Cath Lab described such a situation in the 

context of her DQ assurance actions.  

No. He [the cardiologist] doesn’t enter the data. Whoever [in the Cath Lab] is on the 

monitor is doing the initial entering. And, then I go in and I take the individual 

worksheet. And, then I…check them [the data entries] and make sure they [the 

responsible Cath Lab staff] either didn’t miss anything. Or, if there was something that 

they weren’t aware of. A lot of times if you’re busy in the Cath Lab room, you don’t 

really care if the physician has given the aspirins or the statins, or anything else. You 

know, you’re busy [emphasis added]. 

4.2.7.1.5 Engaged participation of data creators: building data credibility/trust 

(reputational authority & volatility). Authority is defined as “the degree of reputation of an 

information object in a given community or culture” and is categorized as the only “reputational” 

dimension of 22 (Stvilia et al., 2007, p. 1729). Volatility is defined as “the amount of time the 
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information remains valid in the context of a particular activity” and is categorized as a 

“relational/contextual” DQ dimension (i.e., DQ “criterion”) (Stvilia et al., 2007, p. 1729). Both 

types of DQ problem are relevant to the Registry. 

Some data curators observed that not all physician members of the ACC are in accord 

with the standards adopted by that body which undergird the ACC-NCDR Registry data 

definitions are.  The curator says,  

You know this [Appropriate Use Criteria] is fairly new to me because my 

interventionalist is part of the American College of Cardiologists. And,…because NCDR 

was going to be publishing recently, they sent all of the data to the cardiologist group to 

review because the NCDR were not up-to-date in their criteria for the recommendations 

for the AAC [sic., interviewee meant to say, “AUC”—meaning appropriate use criteria]. 

So, the cardiologists have different recommendations than NCDR. 

Another participant also commented on some lack of complete accord with the data definitions 

by a participating cardiologist. The participant expresses the opinion, apparently of the 

cardiologist also, that in the past questions submitted to NCDR by telephone at least did not 

receive consistent responses from NCDR clinical support staff.  

Participant: I think they started to do more audits. But, I’m not sure that the quality of the 

audits [Laughs]…[unintelligible]. They have in the past. We’ve sent questions to NCDR 

and one of our cardiologists was involved in the pilot. If you call two different times, you 

get two different answers. What I find is [that] they’ve become more consistent and the 

people that they have most recently more credible to me. I’ve had that experience. 

But,…that’s what the cardiologists in the study told me. Because I don’t call very often. 

Interviewer: So, the cardiologists actually call? 

Participant: I have no idea how [the cardiologist] got that information. That’s just what 

she conveyed to me. 

These observations bring to the foreground a larger, more interesting impact of 

contextual change on the currency of the data definitions and the volatility of the Registry data—

that is, the amount of time that information entered into the Registry remains valid in the context 

of evolving medical practice. The Coder’s Data Dictionary serves as a filter through which 

patient data is entered into the Registry. In the encoding process, data curators apply their 

interpretations of information within the medical record and the meaning of the data definitions 
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to determine what information is entered into the Registry. Once a definition for a data element 

changes based on whatever threshold is required to sway medical opinion, the applicability of 

that Registry data may also change. The Registry responds to changing scientific opinion as 

evidenced by implementation of different versions of the Registry. We are on Version 4.4 now. 

A new version is scheduled for 2016. 

In addition to referencing some contributor-users’ skepticism regarding the accuracy of 

some metrics that are part of the CathPCI Registry Outcomes Report, another interview 

participant noted the importance of building patient care providers’ trust in their own 

performance data by elucidating its source in the medical record and transparently 

acknowledging errors in abstracting the medical record, when appropriate.   

So…why [emphasis added] you need to build trust is, if they’re not in the top percentile, 

they’re always going to first question the data. You know, physicians are competitive. So, 

unless…They would never question any [emphasis added] of the metrics or any 

[emphasis added] of the data if they were number one on every metric. I am sure 

[emphasis added] of that. So, you know, the first reaction, of course, for those metrics 

that they are below the 50th percentile, is, you know, first, “Okay. What [emphasis 

added] is this metric?” And, “What is it really judging?” And, ultimately, a lot of the 

metrics they decided are a silly metric. And, there is not that much that I can do to 

change the metric. But, you know, for the metrics that either they don’t think are quite as 

silly, or, for whatever reason, they’ll actually look at a little more, it’s just about being 

transparent. And, you know, showing them [the cardiologists], here are the cases. This is 

what happened. This is why they ‘fell out.’ And, you know, I have legitimately made 

mistakes before and…[gaining physician’s trust is about] acknowledging those 

[mistakes]. Often, it’s because the documentation kind of led me in this direction. 

In Choi & Stvilia’s (2015) review of theoretical and empirical studies on information 

credibility to conceptualize and operationalize the multifaceted concept of credibility, and 

specifically Web credibility, Choi & Stvilia examine the traditional literature from psychology 

and communication dealing with the concept’s underlying dimensions in the context of 

interpersonal communication. The authors identify six dimensions of perceived source 

credibility: trustworthiness, expertise (competence, authoritativeness or intelligence), dynamism, 

goodwill, objectivity, and personal attraction (likability or affiliation). Berlo, Lemert, and 
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Mertz’s (1969) inclusion of “safety” in their three-factor model of source credibility (safety, 

qualification, and dynamism) is useful in the context of cardiology. Given that trustworthiness 

and expertise are the most frequent terms or “expressions” to conceptualize credibility found in 

their review of the literature, the authors settle on this two-dimensional conceptualization of 

credibility as an operational definition in which expertise is defined as: “Expertise is defined as 

the perceived knowledge, skill, and experience of the source (Fogg, 2003a). From the 

perspective of source credibility in interpersonal communication, expertise is considered to be 

the extent to which a communicator is perceived to be a source of valid assertion (Hovland et al., 

1953).” (Choi & Stvilia, 2015, p. 3) Other dimensions of trustworthiness from the literature 

include perceptions of fairness, unbiasedness, and truthfulness, carefulness in what is said. 

Trustworthiness is a measure of the listener’s confidence in what the communicator intent to 

make a valid assertion. Choi & Stvilia provide citations from the literature to define 

trustworthiness:  

4.2.7.2 Intercoder variance. The potential for intercoder variance is one of the most 

substantive concerns when Registry data are to be abstracted by more than one individual. All of 

the interviewees indicated that they were the only one in their facility who curated for the 

Registry. Inter-rater variance was not reported as a DQ problem in any of the interviews. 

4.2.7.2.1 Responsiveness of the registry staff to requests for contextual elucidation—

questions about how to interpret the definitions in the context a particular patient case. A 

Registry Data Dictionary could conceivably be too detailed for efficient use by curators. So, the 

question of achieving some balance between too little detail and too much detail (which could be 

interpreted as “data complexity” or “redundancy”) is a challenge for the any registry’s stewards.  

One of the most interesting DQ problems encountered during this author’s work as a 

registry QI staff involved the misinterpretation by another curator of the use of CathPCI Registry 

data. The curator believed that the consequences of encoding a data element in certain way that it 

would necessarily have a negative outcome for physician performance metrics, and consequently 

the individual cardiologists and the hospital, at large. PCI Process Metric 2 “Proportion of 

elective PCIs with prior positive stress or imaging study” was consistently reported as 100%--a 

statistical impossibility, given the need for some CathPCI patients to receive emergent PCI’s 

(e.g., in the context of a myocardial infarction--MI) for which a stress test would not only be 
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inappropriate in terms of limited time to administer therapy efficaciously and the patient’s 

inability to perform a stress test during or immediately after an MI. 

 

4.2.8 DQ Criteria for the CathPCI Registry 

Stvilia uses the concepts of IQ criteria and IQ dimensions interchangeably (Huang et al., 

2012; Jörgensen, Stvilia, & Wu, 2011; Stvilia, Mon, & Yi, 2009; Stvilia, Twidale, Smith, & 

Gasser, 2008). The Framework describes three categories of DQ criteria: (1) intrinsic DQ, (2) 

relational or contextual DQ, and (3) reputational DQ. 

One of the structured interview questions concerned curators’ quality perceptions of the 

CathPCI Registry: “Have you ever encountered any DQ problems with the CathPCI Registry? If 

so, can you describe what the problem is and how did you solve it?” In interviews where this 

question did not elicit a discussion of perceived quality criteria, the researcher often augmented 

the structured questions with targeted inquiry. 

 

Table 4.10 DQ Criteria for the CathPCI Registry Based on Interview Data 

DQ Criteria Definition 

1. Accessibility The speed and ease of locating and obtaining a data 
object relative to a particular activity. 
 

2. Relational Accuracy The degree to which a data object correctly represents 
another data object, process, or phenomenon in the 
context of a particular activity or culture. 
 

3. Authority The degree of reputation of a data object in a given 
community or culture. 
 

4. Relational Completeness The extent to which the data are complete according to a 
contextual reference source. 
 

5. Intrinsic Complexity The degree of cognitive complexity/simplicity of a data 
object as measured by some index or indices. 
 

6. Intrinsic Semantic Consistency The extent of consistency in using the same values 

(vocabulary control) and elements to convey the same 

concepts and meanings in a data object (Stvilia, 2007, p. 

1729). This also includes the extent of semantic 

consistency among the same or different components of 

the object.  
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Table 4.9 Continued  

DQ Criteria Definition 

7. Relational Semantic Consistency The extent of consistency in using the same values 

(vocabulary control) and elements required or suggested 

by some external standards and recommended practice 

guides to convey the same concepts and meanings in a 

data object. 

 

8. Relational Currency The extent to which the data represent the most up-to-

date status of an object, process, or phenomenon in the 

context of a particular activity or culture”. 
 

10. Intrinsic Precision The granularity or precision of the model or content 

values of an information object according to some 

general-purpose IS-A ontology). 

 

11. Relational Precision The extent to which a data object matches the precision 

and completeness needed in the context of a given 

activity. 

 

12. Relational Relevance The extent to which data is applicable to a given 

activity. 

  

13. Relational Reliability The degree of confidence in data in the context of a 

particular activity. 

 

14. Verifiability The extent to which the correctness of data is verifiable 

or provable in the context of a particular activity. 

 

4.2.8.1 Accessibility. Accessibility can be defined as the speed and ease of locating and 

obtaining a data object relative to a particular activity (Stvilia et al., 2007, p. 1729). Accessibility 

for the Registry refers to the speed and ease of locating and obtaining medical record data for a 

specific data element in the process of curating for the Registry. Just one interview participant 

discussed improvements in being able to access medical record information since the consortium 

of hospital adopted electronic medical records. 

4.2.8.2 Accuracy/validity. As discussed above (Section 4.1.7), data accuracy can be 

distinguished along intrinsic and relational dimensions. Intrinsic Data Accuracy/Validity has 

been defined as “the extent to which information is legitimate or valid according to some stable 
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reference source such as a dictionary or set of domain constraints and norms (soundness)” 

(Stvilia et al., 2007, p. 1729). On the other hand, Relational Data Accuracy compares the data to 

an external object, process, or phenomenon. It has been defined as, “the degree to which an 

information object correctly represents another information object, process, or phenomenon in 

the context of a particular activity or culture” (Stvilia, 2007, p. 1729). 

All interview participants discussed the importance of relational data accuracy to the 

Registry. Most saw relational data accuracy as one of the primary measures of the adequacy of 

their work. Two facets of relational data accuracy are discussed in the interviews. The first deals 

with the extent to which data in the medical record accurately represent the patient and the care 

he or she received. This type of accuracy (or, inaccuracy) will be considered for the purposes of 

this dissertation a DQ problem source. A second facet of relational data accuracy that can be 

seen as an important DQ criteria is how well the data entered into the Registry reflect the patient 

and the care he or she received.  

When asked about important data management criteria, one interview participant 

responded in terms of the internal use of the Registry data and outcomes assessment to enhance 

patient care. He then associated evidence of efficient patient care to Registry data accuracy.  

 Well, each organization would be different. Mine was efficiency and effectiveness. You 

know, if we can show that efficiently we could do this and we could show that and prove 

[emphasis added] that we were doing everything as we said, that it went without saying 

that we are getting this data correct. Does that make sense? If we could show the State of 

California, the Department of Public Health, when they would come out for their monthly 

[emphasis added] inspections of our data, that our data was accurate and that we were 

recording it correctly, then, to me, that was the efficiency of it…and the effectiveness of 

it.   

Intrinsic Data Accuracy/Validity in the CathPCI Registry activity system is the extent to 

which information in the Registry is legitimate or valid according to the Data Coder’s 

Dictionary, which is deemed “a stable reference source” by ACC, AHA, and SCAI. The intrinsic 

accuracy/validity of the Registry data is also measure of the degree to which the abstractor 

correctly encodes information within the medical record to a single “data element,” as defined by 

the registries data definitions. The adequacy or usability of the data definitions is a function of 

the ability of a curator to encode, that is, correctly map the contents of the medical record to the 
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Registry data fields. The more precisely the definitions within the Coder’s Data Dictionary are 

delineated/delimited through illustrative examples including explanations of expert abstractors’ 

rationales for coding, the more usable the registry’s data dictionary will be. All respondents 

indicated use of the Coder’s Data Dictionary to ensure that medical record data was encoded in 

concordance with the Dictionary to the participant’s best ability. All participants were easily able 

to discuss DQ problems affecting data accuracy and their related DQ assurance actions. 

However, some curators placed greater emphasis than others did in the interview on assessing 

the intrinsic accuracy of their data. When one curator was asked if she routinely searched for 

data entry errors, she indicated that she did so in tandem with searching for “fall-outs.” (“Fall-

outs” are patient cases in which a CathPCI Registry performance measure was not met.) The 

curator provided an example of how she would identify a DQ problem associated with 

Appropriate Use. Although her discussion implicitly addresses both intrinsic and relational data 

accuracy, her lack of emphasis on the criterion is interesting. Near the end of her discussion 

about the intrinsic data accuracy problem associated with appropriate use criteria (AUC), she 

addresses her DQ assurance action to ensure that she has encoded the medical record in accord 

with the data dictionary and accurately reflected the content within the medical record.   

By drilling down in the record, I can find anything that looks like it doesn’t meet the 

criteria, or it falls out. Say…and that’s the thing that the NCDR reports are for…We have 

appropriate use criteria. So, if people fall out of that criteria…We’ve had a huge increase 

in the number of pre-catheterization stress tests that are done by the cardiologists based 

on the [outcomes report information]  that we have from NCDR. I’ve see our percentages 

rise. This is fairly new to me because my Interventionalist is part of the American College 

of Cardiologists…and they just recently [emphasis added], because NCDR was going to 

be publishing recently, they sent all of the data to the cardiologist group [a national 

group of cardiologists, or all cardiologists in the ACC?] to review because they [i.e., 

NCDR] were not up-to-date in their criteria for the recommendations for the AAC [sic., 

interviewee meant to say, “AUC”]. So, the cardiologists have different recommendations 

than NCDR. [The cardiologists] needed to [provide ACC-NCDR with] input [regarding 

appropriate use criteria]. And,…NCDR changed it to “not acceptable” to uhhh “possibly 

acceptable,” or something like that…based on the input from the Interventionalists. 

Because ultimately, you know, data is data. And, the Interventionalists sitting there 
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looking at the patient [emphasis added]…is the one who makes the determination on the 

appropriateness. Actually, right now, I don’t do anything other than report it [a fall-out] 

to my Interventionalist. Obviously, I go back and look at my data to see if I’ve had 

abstracted appropriately. I go back and look at my data to make sure that I’ve abstracted 

it correctly. And, if it still comes out “inappropriate” or low appropriateness, or 

whatever it is, then I discuss it with the Interventionalist.  

4.2.8.3 Authority (Reputational) 

Authority is the only reputation DQ criterion. It refers to the degree of reputation of a 

data object in a given community or culture (Stvilia et al., 2007, p. 1729). Several interview 

participants discussed the importance of authority to the Registry in terms of the comparative 

authority of data contributors, especially fellows and experienced interventional cardiologists. 

4.2.8.4 Authority (Reputational) 

Authority is the only reputation DQ criterion. It refers to the degree of reputation of a 

data object in a given community or culture (Stvilia et al., 2007, p. 1729). Several interview 

participants discussed the importance of authority to the Registry in terms of the comparative 

authority of data contributors, especially fellows and experienced interventional cardiologists. 

4.2.8.5 Relational Completeness 

Relational data completeness has been defined as the extent to which the data are 

complete according to a contextual reference source (Stvilia et al., 2007, p. 1729; Wu, 2014, p. 

152).  

There are at least three kinds of completeness that are of issue in the CathPCI Registry. 

(a) The first has to do with the completeness of data within the Registry—whether all of the data 

elements have been appropriately completed. Software malfunction can cause perturbation in the 

data entered, affecting either the automated feed of data or the data that was manually entered by 

a curator. (b) Data incompleteness can also occur at the time of manual curation. As discussed 

above, the automated DQ checking used by NCDR-certified software vendors during a curator’s 

entry of data and that conducted by NCDR software on data submission ensures that at a 

minimum, NCDR’s baseline acceptable level of Registry data completeness for each data 

element, and for each quarter, is eventually achieved through curator correction and successive 

resubmission to NCDR. 
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(c) Another kind of incompleteness issue is caused by lack of usable data within the 

medical record—either the data is absent within the medical record or it is uninterpretable by the 

curator. Several participants discussed uninterpretability of medical record data as a problem. A 

participant below discusses difficulty interpreting the medical record despite the hospital’s use of 

a “History & Physical” document template. The “History and Physical” (“H&P”) is a document 

written by a physician, usually on a patient’s entry into the hospital. The document is a regular 

part of any patient record. Apparently, a part of this facility’s documentation process for 

scheduled (vs. emergent) catheterizations is an H&P that can be conducted by a fellow. The 

participant describes the H&P template as containing relevant information from the first page of 

the Registry. That first page collects information about: demographics (name, sex, race, 

ethnicity, etc.); episode of care (arrival data, admission source); history and risk factors 

(smoking, hypertension, dyslipidemia, family history of premature coronary artery disease, 

peripheral arterial disease, diabetes, cerebrovascular disease, heart failure, valve surgery, prior 

PCI, prior CABG, chronic lung disease, etc.), and clinical evaluation leading to the procedure 

(stable/unstable angina, anginal CCS classification, STEMI or NSTEMI heart attack, use of 

thrombolytics, heart failure, cardiomyopathy, cardiogenic shock, cardiac arrest, pre-operative 

evaluation before non-cardiac surgery, etc).  

So, that’s…one where [physicians/fellows]…have in their pre-cath H&P…a template that 

has the first page of the CathPCI [Registry]. And, it gets them started. But, there are so 

many errors often on it…One of the challenges of an academic institution, as you know, 

is [that] the fellows do all of the documentation. The fellows do the majority of the 

documentation and they are constantly changing [i.e., completing their fellowships and 

moving on to another position at a different hospital]. So, there is a constant [need] 

to…educate them [i.e., the fellows] on the definitions. So, for some of the history 

…“Premature CAD” [i.e., family history of premature coronary artery disease],…they 

include “yes” often…[despite]…the male [being] too old…So, their bucket of what that 

is, is larger than the [ACC-NCDR CathPCI] definition. 

The CathPCI Registry Coder’s Data Dictionary specifies that “family history of premature CAD” 

must be diagnosed at less than 55 for male relatives, and less than 65 for female relatives. (See 

the Dictionary definition for Element #4015 below.) The ACC defines the term the same across 

their suite of registries and consistent with the STS Registry. However, the Centers for Disease 
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Control (CDC) defines premature CAD less precisely and differently: “…family history of 

premature CAD (heart attack or sudden cardiac death in a first-degree relative less than 60 years 

old.”  

The interviewee goes on to talk about problems with Sequence #7035 “Indications for 

PCI,” which is on page three of the CathPCI Data Collection Form under section G. “PCI 

Procedure.” It is not difficult to understand why even a cardiology fellow might not use the 

precisely correct term. Correct selection of response in the Registry revolves around: (a) whether 

there was record of the patient’s pulselessness and/or administration of cardiopulmonary 

resuscitation (CPR), and(b) the patient’s symptomatology 12 hours after onset of the ST-elevated 

myocardial infarction (STEMI). (See the Data Dictionary definitions for Sequence numbers 7035 

and 5065, and the FAQ addressing 5065, below.) 

But, then…So, the “Indications for PCI,” [Sequence #7035]—for whether is it is an 

arresting PCI, or an “Immediate PCI [for STEMI] or “[PCI] for STEMI”—that one can 

sometimes be problematic in the documentation. Not usually. But, it can sometimes be. 

The response options for “PCI Indication” (Sequence #7035) in the CathPCI Registry Coder’s 

Data Dictionary distinguish between: (a) “Immediate PCI for STEMI,” (b) “PCI for STEMI 

(Unstable, > 12 hours from symptom onset),” (c) “PCI for STEMI (Stable, > 12 hours from 

symptom onset,” (d) “PCI for STEMI (Stable after successful full-dose Thrombolysis,” (e)  

“Rescue “PCI for STEMI (after failed full-dose lytics),” (f) “PCI for high risk Non-STEMI or 

unstable angina,” (g) “Staged PCI,” and finally, (h) “Other” (ACCF, 2008, p. 48). The 

Dictionary appropriately provides definitions for all of these response options. The definition for 

“PCI for high risk Non-STEMI or unstable angina,” alone, entails five criteria, some of which 

use lab markers.   

An interview participant addresses the definitional DQ problem associated with Sequence 

#7245 “Significant Dissection,” which has “Yes” or “No” response choices. Sequence #7245 is 

on page 4 of the “Registry Data Collection Form,” within the “Intraprocedure Events” section. 

The issue that the participant brings to the fore relates to whether a dissection is “significant,” or 

not. It is likely that most physicians not working in cardiology, and some new cardiology 

fellows, have not committed to memory the standard classification system that would enable a 

determination of significance. (Dissections are small tears in the innermost lining of a vessel, and 

specifically a coronary arterial wall.) It is easy to appreciate the specific DQ problem that arises 
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from the specificity needed to determine if a dissection is “significant” or not by considering the 

Registry’s “significant dissection” definition. The CathPCI Registry Coder’s Data Dictionary 

provides primary and supporting definitions for practical use by a coder in deciphering the 

medical record.  

Blood is then able to enter the space between the inner and outer layers of the vessel, 

causing narrowing (stenosis), or complete occlusion. Dissections can occur spontaneously (as in 

non-traumatic aortic and cerebral artery dissections, and during diagnostic and interventional 

cardiac catheterizations.  

On rare occasion, they’ll talk about, like a “dissection” [Sequence #7245 “Significant 

Dissection” has “Yes” or “No” response choices.] But, it’s never significant enough to 

report [i.e., to report via the CathPCI Registry]. But, they throw in the word 

“dissection,”…and, so, then I need to…email them with, “Okay, here’s the [CathPCI 

Registry] definition for dissection…Does this case meet that?” And, it never does. But, I 

wish they would just, you know, use those terms. 

Dissections are graded “A” through “F.” The CathPCI Registry determines “significance” based 

on impairment of flow; “A” and “B” grades are deemed “not significant.” (See the Data 

Dictionary definition for Sequence #7245 below.) Again, it is conceivable that a cardiology 

fellow might: (a) not be aware of the precision required to document in a way that is useful to the 

Registry curator, and/or (b) might not have the time to document so precisely. The norms for 

physician documentation by the person who did not perform the procedure may vary between 

cardiology groups, by education and experience. 

 A portion of that definition follows. 

Typically, dissections described as type A or B are not considered significant dissections 

because there is no impairment of [blood] flow. Significant dissections are grade C 

dissections in the presence of ischemia, or grade D-F dissections, all of which are further 

described as: 

Type C: persisting contrast medium extravasations; 

Type D: spiral filling defect with delayed but complete distal flow; 

Type E: persistent filling defect with delayed antegrade flow; 

Type F: filling defect with impaired flow and total occlusion… 

Dissection is defined as the appearance of contrast materials outside of the expected 
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luminal dimensions of the target vessel and extending longitudinally beyond the length of 

the lesion. (ACCF, 2008, p. 51) 

Without explicit information in the medical record about the severity of a dissection, the 

data curator must invest time in reading the cardiologist’s procedure note to apply the 

determination of severity. In situations where the cardiologist performing the procedure is 

documenting the procedure note in a non-structured medical record, he or she may not remember 

to addresss blood flow through a dissection at all, and if he or she does explicitly document flow 

through the dissection, it may not be in terms consistent with the Registry’s Data Dictionary or 

interms that are specific enough to enable the curator to intuit significance. In any of these three 

cases, the coder will need to invest time consulting with the cardiologist who performed the 

procedure. 

4.2.8.6 Complexity (relational). Relational cognitive complexity is defined within the 

Quality Assessment Framework, as “the degree of cognitive complexity of an information object 

relative to a particular activity” (Stvilia et al., 2007). In the case of the activity of encoding the 

medical record (i.e., medical record abstraction), relational cognitive complexity applies to the 

degree of cognitive complexity of data within the medical record and the cognitive complexity of 

data definitions within the Data Dictionary (i.e., data elements) in the CathPCI Registry. The 

cognitive complexity of both references is confounded (made more complex) by abstractor-

recognized disparities between the use of medical terms between fellows and the regular 

cardiology physicians who are part of the practice, and so are familiar with the precise 

definitions. Conversely, intrinsic cognitive complexity is defined as “the extent of cognitive 

complexity of an information object measured by some index or indices” (Stvilia et al., 2007). 

Intrinsic cognitive complexity can be defined for the Registry as the degree to which a definition 

for a data element in the Data Dictionary enables consistent, accurate, and precise data extraction 

by an automated or human abstractor. In the context of the Registry, the intrinsic cognitive 

complexity of the multi-dimensional data definitions within the Coder’s Data Dictionary should 

be evident. (See examples of encoding issues in Section 4.2.7, above.) A quality of useful 

registry data dictionaries is a thorough accounting of the various aspects of a data element that 

might be perceived as ambiguous by a human or machine abstractor. Ambiguous definitions can 

require abstractors to make subjective judgments and, thereby, introduce significant bias (and, 

result in poor inter-rater reliability). The authors of the Coder’s Dictionary had to balance the 
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need for precision with the need for operational usability by abstractors. Definitions within the 

Coder’s Dictionary are brief in comparison to those in the STS Registry, in which the FAQ’s and 

Data Dictionary are combined. This is in contrast to the CathPCI Registry, which provides a 

separate document/tool for the FAQ’s. The CathPCI FAQ’s provide an index of questions that 

serve to augment the definitions in the Coder’s Dictionary. Comparative usability will depend in 

part on the expertise of the abstractor/curator; the more expert the curator, the more tolerance for 

detail and the greater usability of a more detailed dictionary. The other significant factor 

affecting the relative usability of a more detailed data dictionary is the cognitive complexity of 

the data element, itself.  

4.2.8.7 Consistency. Intrinsic Semantic Consistency can be defined as the extent of 

consistency in using the same values (vocabulary control) and elements to convey the same 

concepts and meanings in a data object (Stvilia et al., 2007, p. 1729). This also includes the 

extent of semantic consistency among the same or different components of the object. A possible 

metric might be a count of instances of the same elements having different values. (Stvilia, 2007) 

Relational Semantic Consistency is the extent of consistency in using the same values 

(vocabulary control) and elements required or suggested by some external standards and 

recommended practice guides to convey the same concepts and meanings in a data object (Stvilia 

et al., 2007, p. 1729). Operationally, this might involve elements containing inappropriate values 

according to a standard. A possible metric might entail counts of instances of element misuse. 

(Stvilia et al., 2007) Relational consistency in the context of the Registry equates to the extent of 

curator consistency in using the vocabulary and data elements specified in the Coder’s Data 

Dictionary to encode the medical record, as those definitions employ vocabulary that are 

required or suggested by cardiology practice standards in interventional cardiology and ACC-

AHA-SCAI recommended practice guidelines to convey the same concepts and meanings. All 

interview participants discussed the importance of adhering to the definitions supplied by the 

Data Dictionary. 

4.2.8.8 Currency (intrinsic only). Only intrinsic currency (vs. relational) was discussed 

by interview participants as being important to the CathPCI Registry. Intrinsic currency is the 

age of a data object (Stvilia, 2007, p. 1729). Intrinsic currency for the Registry relates to how 

recently the medical data/information in the medical record was created and/or abstracted into 

the Registry. Several interview participants discussed the age of data objects within the medical 
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record in terms of concurrent medical record review and abstraction, or in terms of the 

consequence of not abstracting concurrently due to inadequate human resources. 

Relational currency can be defined as “the extent to which the data represent the most 

up-to-date status of an object, process, or phenomenon in the context of a particular activity or 

culture” (Wu, 2014, p. 152). Relational currency for the Registry is the relative currency 

(conformance) of the ACC-NCDR CathPCI Registry’s data definitions with medical practice. 

Several interview participants discussed this DQ criterion in terms of an experienced cardiologist 

or cardiologists questioning the utility of Registry performance metrics. 

4.2.8.9 Precision (intrinsic and relational). Intrinsic Precision can be defined as the 

granularity or precision of the model or content values of an information object according to 

some general-purpose IS-A ontology (Stvilia et al., 2007, p. 1729). The precision of the ACC-

NCDR CathPCI Registry’s data definitions. (Also, see semantic consistency and completeness, 

above.) The precision of the data definitions might be measured in terms of the usability of the 

data definitions to accomplish accurate abstraction of the medical record. 

Relational Precision is the extent to which a data object matches the precision and 

completeness needed in the context of a given activity (Stvilia et al., 2007, p. 1729). All 

instances of abstraction, defined as the encoding of the medical record through the filter of a 

registry’s data definitions, rely on the precision (and completeness and accuracy) of the content 

within the medical record. Data curators’ precise use of the data definitions in the encoding of 

medical record data is one of the most significant DQ criteria for the Registry. 

4.2.8.10 Relevance. Relevance, a relational DQ criterion, is the extent to which data is 

applicable to a given activity (Stvilia et al., 2007, p. 1729). Each of the interview participants 

discussed ways in which the Registry is relevant to QI activities involving patient care (e.g., 

monitoring and benchmarking patient care using CathPCI Registry process metrics). 

4.2.8.11 Verifiability. Verifiability is the extent to which the correctness of data is 

verifiable or provable in the context of a particular activity (Stvilia, 2007, p. 1729). The DQ 

assurance activities of curators and the NCDR site auditing staff are contingent on the 

verifiability of encoded Registry data within the medical record. Since patient medical history is 

often discussed in a variety of documents within the medical record, medical record information 

is also verifiable within the medical record, itself, and via consultation with the data contributors 

who administered patient care. Interview participants discussed verifiability of encoded Registry 
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data in the context of their own DQ assurance activities (e.g., review of the medical record to 

verify the correctness of their own abstraction) and in terms of site audits by NCDR. One 

interview participant discussed her strategy for preparing for site audits through augmentation of 

the medical record with metadata, explaining her rationale for her encoding choices.  

 

4.2.9 CathPCI Registry Data Curation Skills  

When participants were asked to identify skills that are required to curate for the Registry, they 

provided a wide range of responses, from personality, predilections, and attitudinal requirements 

to cardiovascular clinical experience (knowledge, not a skill). 

For all but one of the seven participants, abstracting the medical record was an essential 

duty. Most respondents said that curators would benefit from a clinical background and attention 

to detail. 

4.2.9.1 Knowledge of “CathPCI Registry Coder’s Data Dictionary” definitions. 

Fluency in use of the data definitions was addressed by several participants. Two participants 

addressed the difficulty of learning Registry data definitions. 

4.2.9.1.1 Curator training in data definitions. One participant discussed the pivotal 

issue of data curator training in the use of the data definitions. She compared the training and 

competency assessment offered by various national clinical registry sponsors, including the 

American College of Surgeons (ACS) for their National Surgical QI Program (NSQIP®) 

Registry, the Society of Thoracic Surgeon’s (STS) National Database (actually, two registries: 

Adult Cardiac Surgery and General Thoracic Surgery Databases) to the training offered by 

NCDR for their ICD™ (Implantable Cardioverter Defibrillator) and CathPCI registries. 

NSQIP is the gold star. And, I see STS as, like, The biggest ___[ity]. STS is like a “D” 

[or, “B”?], as far as registries. NCDR is an A plus. Monthly calls for both NCDR and 

NSQIP…NSQIP requires [emphasis added] you to take an exam every year. Oh, yeah.  

PCI [CathPCI is an NCDR registry] does monthly questions. ICD [ICD is another 

NCDR registry] does not.  But, NSQIP does monthly questions and [emphasis added] an 

exam once a year and…this will like shock you even more. When I started NSQIP, they 

flew us out to Chicago and taught [emphasis added] us how to do it for two days. They 

don’t do it anymore. But, they do make you complete, I think it is eight modules, before 

you are allowed to NCDR and STS just throws [sic] you in. And, you can pretty much 
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figure that the first couple months of the data is going to be probably wrong [emphasis 

added]! You want to know the real quick kicker? I got audited for that data because I 

took over after somebody. And, they audited my first two quarters of data. [Laughs 

heartily.] You know when you’re just trying to learn, like 85,000 definitions…But, 

NCDR…I mean, NSQIP…was very, very [emphasis added] clear. These are the things 

that people get wrong. This is how you do it. This is what you avoid. They are the gold 

star in my mind as far as DQ in registries. 

Participant: Yes. I have several people that I have met at the annual NCDR meetings that 

I speak with…We help each other by understanding what it is that [NCDR is] asking for, 

[because] I’ve got to tell you,…I don’t know how many emails from when I first started 

and the person who was managing the PCI Registry, for example. And, if you would ask a 

question, he would say, this is how you answer that question. But, each time they 

[NCDR] add new management staff, the answers from them [emphasis added] change. It 

is very difficult. So,…we all try to stick together and answer the questions the same way. 

Because if we don’t, then all [emphasis added] of our outcomes are skewed. 

Interviewer: …When you say “the management,” [do] you mean the ACC-NCDR 

management? Or, hospital management? 

Participant: NCDR’s management. I was going to give an example. When I first started 

there, the guy that [sic] was in charge of the PCI Registry, I went over everything with 

him…This is probably the most stressful job I’ve ever had in my life. It requires more 

memorization than I ever thought I would ever use. [Because] you’re talking about five 

or 6,000 data definitions…between all of the registries. So,…I had asked him, “You 

know, when you’ve got a patient that presents with shortness of breath, which translates 

to symptoms that are not going to be ischemic, are you still supposed to give a CCS 

[Canadian Classification System] class that goes with that?” And, he said, “You bet.”  

And, I said, “Okay. Can you tell me a little bit more about that?” And, he said, “Well, 

you just give a class that coincides with whatever the symptoms are.” So, I don’t know if 

you know…asked that question, they’ll [say] “No. You don’t say that! You say, “No 

symptoms.” That’s because I did it before the people who are working there now. It’s 

almost…a hindrance because I got used to understand everything that he said. 
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Interviewer:..Have you noticed that the data definition…[regarding the] identification of 

CCS class has [that]…changed over the years?  

Participant: You mean as far as what?  

Interviewer:..I don’t believe that [CCS Classification has] changed. [Rather], has NCDR 

in their training manual slash data definitions or FAQ’s,…have you seen written 

documentation that gives evidence of these changes…per management—the kind of 

changes that you’re talking about?  

Participant: …I haven’t looked recently. They just did a seminar, actually, I want to say 

maybe two weeks ago, on what I just said—on coding symptoms unlikely to be ischemic. 

And, they said that you code “no symptoms.” Even if the doctor gives you a CCS class, 

you code “no symptoms.” And, that’s a contradiction, in itself, because they will tell you 

that the doctor’s documentation supersedes the data definitions. But, that’s not really 

true, either. Because [emphasis added], for example, on the doctor’s that say “former 

history of premature coronary [artery] disease.” And, ummm, what happens is there’s no 

age specified. And, the data definitions are very specific. 55 for men, 65 for women. Well, 

you’re not given the age…So you can’t say “yes” to premature coronary artery 

disease…We should have a slide presentation or notes from that meeting where they said 

you cannot give a CCS class with that. In fact, I’m waiting for that because I want to add 

that to my agenda at one of [my hospital] CV Meetings so that the doctors can see that it 

is coming from somebody else, and not just from me. Because, when you’re in this 

position, we’re [the source of the information] in their mind, unless you can prove 

otherwise. 

No, it wasn’t [part of one of a monthly Data Manager meeting]. It was supposed 

to be one of those calls. What happened was, I got on the computer, and…We have 

someone [who] works now within our organization.  Not just my hospital. A temporary 

position, at our division level that goes around to various facilities. And, she tries to get 

software that the Cath Lab procedure room has to sync with the software that we use to 

enter the data. It’s not even connected because we’re under construction. Her role is to 

get everybody abstracting the same way for all of the metrics. So, she sent out an email to 

get on this call with the NCDR. So, we got on the call, but you couldn’t hear anything 

that they were saying. I think ____ [deliberately left blank] ago was when they had the 
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call. And, it was all centered around “symptoms unlikely to be ischemic.” I think it was a 

call outside of the monthly call. But, it wasn’t for just our organization…[because] we’ve 

had those before and I would know about it if we did. 

I was trained by one person in my organization. Her name was ___...She was actually the 

only coder….the coder. That’s all she did all day long was [code] ACC data. And, she 

did it for the main hospital of our organization that was in ________ [name of large city 

in California]. …She did it for a few of the smaller hospitals…in some of the outlying 

areas that could not afford [the human resource investment] budget-wise… 

Just one of the participating data curators’ job roles did not require medical record abstraction; 

that hospital consortium used an external abstraction company. When the curator was asked 

about the skills required to perform her data management (“QI”) role, she emphasized a sense of 

self-efficacy, resourcefulness in accessing and locating information within the electronic medical 

record; a willingness, if not a predilection, and/or ability to pursue and to inspect the available 

information in one’s quest for answers; openness to different avenues of analysis; critical 

thinking; fluency using medical terminology; and the clinical experience or training that enables 

the data curator to interpret (or, to interpolate meaning within) physician documentation. 

Interestingly, she uses the word “play” to describe the way she attacked a problem.  

I think that you have to be resourceful. Don’t just look at that one place and think, “Oh, 

well it’s not there. So, I just won’t have it [the necessary piece of data for a data 

element]. No. There’s always a way to find what you need. And, so, being able to drill-

down, being able to kind of critically think about it. And, then being able to kind of go 

back to the beginning. Like, this is the result that it spit out. But, if I have an issue or a 

problem, let’s go back to the beginning [emphasis added] and see where did that come 

from. That’s kind of how I’ve had to learn CathPCI. Because I’d never seen it before. So, 

here’s this nice report that they gave me and said, “We want to figure out why we’re low 

in this and this.” And, I’m [saying to myself], “I don’t know how to do it. But, let’s play.” 

And, so you kind of have to start going backwards and it starts opening up all of these 

other areas that you didn’t think about. And, then ways to look in the chart. Maybe being 

savvy in the Cath Lab helps. Being a cardiac nurse, I knew where the Cath Report was. I 

knew where certain things would be. So, I’m sure they’re trained on that, the abstractors. 

You know, I’m sure they have training for that. But, also critical thinking, too…for 
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example, we had a case that fell out. I can’t remember the specifics. But, the [external] 

abstractor coded it this way. Well,…they said the physician didn’t document it…In my 

interpretation, it was all there. But, I think it’s because we have that medical brain where 

we know what the physician was describing. But, [for] the abstractor, it is either there or 

it isn’t; it’s a “yes” or a “no.” But, for us, we interpreted [emphasis added] it this way. 

So, we had to…kick it back to [the external abstractor]. And, then they said, “Okay. Well, 

we’ll educate.”…I think…it would be useful to know medical terminology. 

This same curator had recently started working in her position; data curation and management of 

any clinical registry was a new role for her. When asked about any training she had received, she 

stated that she received training from a more experienced colleague in a management position at 

another facility via online video conferencing (Cisco WebEx meeting software) that enabled the 

trainer to share her computer screen with the participant.  

Mmmhm. I’ll just mention another…you know, my partner at another facility. She just 

basically…She was the Abstractor and the Data Analyst Manager for years. She was [at] 

the original facility to even be on [emphasis added] CathPCI. So, she kind of had to train 

everyone. But, she’s very knowledgeable and willing [emphasis added]. I mean, that was 

great. She would actually do WebEx’s with me. So, that she could show [emphasis 

added] me what she was doing and where she was getting this information…So, she 

would share her screen with me…As she is telling me where you can find stuff, she is 

actually showing me. That was really helpful. 

4.2.9.2 Statistical knowledge and data analytic skills. There was general agreement 

among the curators that only the most basic statistical and data analytic skills are required to 

curate CathPCI Registry data. Data analysis is involved in both interpreting NCDR’s quarterly 

and annual outcomes reports and in some curators’ role of making that data accessible through 

the creation and written and oral reports. One of the only two curators with a graduate degree 

emphasized the relative unimportance of data analysis skills, while the other stated that her 

graduate education, although not a requisite for the job, did enable her to understand more 

complex issues, including the impact of small sample size and the complexity of risk adjustment. 

The responses of both respondents on this issue were interesting and nuanced. They are included 

below for comparison and contrast. This first response describes data analysis as an element 
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involved in building physician and other hospital stakeholder trust for the data and the data 

curation process. 

You don’t need to have the strongest statistical background. You need to know how to 

interpret data [and] have a basic understanding of data analysis. Especially [in the case 

of] the CathPCI Registry, you’re not dealing with huge volumes of data…[or] with 

incredibly complex information. I don’t think you need a huge statistical background. I 

think you need just a physician and departments that understand,...appreciate and will 

use the data. Because, unfortunately, you can slice and dice and show them data in a 

gazillion different ways…They can always find ways to complain about it if they’re that 

type of person. You obviously have to build the relationship and trust with the physician 

so they believe the data is good and accurate. But, if they complain about the metrics ‘cuz 

they think it’s a stupid metric. Or, you know, they can just find every way to kind of 

complain about the data, instead of just saying, ‘Oh, you’re right. We’ve got a problem 

with our fluoro [radioactive fluoroscopy dye] time. Let’s see how we can reduce our 

fluoro time.’ 

Another participant indicated that her insight into the complexities of small data sets 

distinguished her from other data curators with less formal education in statistics. 

I’m able to do analytics. I manage quite a few small registries, too. So to abstract data is 

one thing. To analyze it is another thing. To understand the statistics behind it is a totally 

different thing. Because our numbers can sometimes be small [emphasis added]. And so, 

being able to understand what your numbers really mean [Laughs] at the end of the day 

and to try to drive [quality] programs, I think you have to have a little bit of 

understanding and maybe a little bit of statistics behind it. Maybe not. But, I think it helps 

[emphasis added]! [Chuckles] …It’s not like I do any high-level statistics, but I 

understand it. 

When another interview participant was asked if data analysis skills were needed for her job, she 

described her own self-efficacy and predilection for working with data as a product of her 

evolution as a nurse, beginning with her experience as a front-line quality manager on a cardiac 

telemetry hospital floor. The interviewee also addressed the dilemma experienced by some 

nurses who translate their clinical, bedside experience performing patient care to patient care 

managed from a desk, using registry data. Many nurses work at the bedside because they place 
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great value in direct contact with patients. In fact, one might say that this emphasis on bedside 

patient care often defines nursing culture within hospitals. However, work as a QI nurse, 

especially as a data curator, necessarily involves much less patient contact, if any at all. Although 

bedside, clinical experience often provides registry curators with essential insight into medical 

record abstraction and QI activities to the point that that experience is deemed a pre-requisite by 

hiring managers, the organization of hospital work removes QI nurses from the patient care that 

is the hallmark of nursing and with which nurses often come to identify themselves.  

You have to want to [work with] data. [Laughs] If you are a nurse that only likes the 

bedside and you don’t want to do anything else, don’t go into data. Because that was a 

big thing for me [emphasis added]. As a STEMI Coordinator, I still get to go down and 

participate. I follow every STEMI. And, then I look at the Cath Lab patients. And then, 

I’ll even come back up and follow up with them. So, I still have some of that patient 

contact. But, if you’re a nurse that likes to be at the bedside, you’re not going to like 

doing data because you’re stuck at the computer, you know. [My data analytic skills] just 

[stemmed from] an interest in Quality..I was a manager previously on the Telemetry floor 

[at my hospital]. And, I helped start the Quality Rounds there…I just really got into the 

Quality [emphasis added] aspect…I knew that I wanted to do something with Quality. 

And, then I had a passion for chest pain because I was a Tele Manager. And so, it really 

was something that I just knew I could do. Maybe you have to have kind of that end 

result. You know what I mean? If Quality is your passion and Quality is what you want as 

the end result, then yes. You’re going to have to do these little things in between,…like 

look at data, analyze data, manage it, and you know,…but you get to your end result. 

So,…I’m not sure what kind of skills [emphasis added]. Obviously computer skills: 

knowing how to use Excels [sic] because we do a lot of things in workbooks. And then, 

knowing how to filter so that you only have to look at that one piece that you’re looking 

at. 

Similar to several other interview participants, some of whom had earned graduate degrees and 

others who had not, the participant did not perceive that formal training in data analysis was 

required to perform her job well.   

Right. Right. And, [understanding risk-adjusted mortality is] something I still don’t 

understand yet with all of this…Well,…it was kind of new. They [NCDR] were just 
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making changes to it, too, when I came on board with CathPCI. So, I still haven’t fully 

understood that. But, I don’t know what skills [emphasis added] [are] necessary. But, I 

think, you know, for me I don’t have a Bachelor’s or any other extended degrees,…yet I 

am teaching. Now I was able to educate the new Registry Manager that we have at _____ 

[a specific hospital in the hospital group], the ____ location [a city in Texas]. You know, 

it makes me feel good because okay, I feel like I’ve never [done] any of this before, but I 

am working it out. I don’t know what skill allowed me to do that [emphasis added]. I’m 

good on the computer. I’m just, I mean, I know where to get things. You know, I don’t 

look at a computer and get nervous about it. You know,…I know where to navigate [on 

the] Internet, and [about] thumb drive[s], resources and things, if I need them. 

4.2.9.3 Collaborative skills. Registry curators in hospitals digest and interpret Registry 

data, then disseminate that patient outcomes data in usable formats for a wide range of 

stakeholders throughout the hospital, from cardiologists and Cath Lab staff, nurses working at 

the bedside, to hospital administrators. Hospital infrastructure is organized to facilitate delivery 

and use of such information. The primary, over-riding objective of data curation work on any 

patient outcomes registry, including the CathPCI Registry, is to leverage Registry data to 

improve patient outcomes through performance monitoring, benchmarking, and QI. Curators 

described their collaborative work in a wide variety of ways, from building physician trust with 

the Registry and the data contained in it, to resolving performance issues by collaboratively 

identifying and implementing useful strategies. When asked about skills necessary to perform 

well in the job, no one explicitly used the word “collaboration.” Nonetheless, every interviewee 

discussed their interactions with other hospital staff to use Registry data to improve patient care. 

It is clear that collaboration is an essential part of the work of the Registry data curators. 

[The physicians] wanted to do something to help the patients get informed consent. So, I 

helped give some education to the Nursing staff. And, I helped them set up an electronic 

way of doing it. So, it has nothing to do with registries, at all. But, a lot of times I can be 

a go-between between nursing [and medical] staff to get things done that they need done 

as far as QI [QI] initiatives. We’ve developed a dash board for Emergency Department 

STEMI’s [a severe type of heart attack]. But, then, we also have in-house STEMI’s. So, 

the project we are working on now [is] trying to get our door-to-balloon time down on 

our in-house STEMI’s…You know, trying to find the holes. If someone can’t find a phone 
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number. Or, if…it’s just not getting to the right hands. Or, how do we make this easy? 

Or, how do we make this faster? How do we get the word out, you know, how to care for 

somebody who’s had acute chest pains. Those are just a couple of examples of things that 

come from registry data but [are] also internal. 

In observing that the job of curating for a registry requires sequestration behind a 

computer screen, often in relative solitude, several participants stated that curators need to enjoy 

detail-oriented work with computers. One respondent described it this way. 

…From the years that I’ve worked with other data abstractors, I have found that it’s not 

as much the background that’s required, as the personality. …You’re in front of a 

computer most of the day. You don’t interact with people most of the day. You have to be 

very detail-oriented. Unfortunately, you can’t take the documentation at it is, you know, 

face value just because your primary procedure physician documents them saying 

[unintelligible]. You can’t just go off of that. So, you have to be very detail oriented, you 

know, very self-motivated. And, I have just found you have to have a really [emphasis 

added] strong work ethic because there is not a lot of glory in this job. You don’t get a lot 

of attention [emphasis added]. So [the job requires]… someone who wants to do a good 

job for the sake of doing a good job and for…helping [to] improve patient care 

[emphasis added]. …I really haven’t found…a magic kind mix of experience or 

background. Because it seems like a lot of people who end up being in these types of roles 

almost just kind of fall into it. [Laughs.] Because it’s not someone thinks, “Oh, I want to 

be a data abstractor of a clinical registry when I grow up!” 

 

4.2.10 Value of CathPCI Registry Data 

In order to gain some preliminary insight into the general issue of DQ valuation via the value of 

the data, itself, this case study explored the value of Registry data to hospitals in terms of 

hospital use of that data.  

Research Question (RQ) 2.0 examines the value of Registry data to subjects of the activity 

system: “What is the value of CathPCI Registry data to subjects of the activity system (i.e., “data 

curators” and the organizations for which the curators work)?” Interview Question 9: “Why 

does your organization use the CathPCI Registry? In other words, what are the organizational 

goals that drive your use of the Registry?” 
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Interview Question 12: “Why do you use the Registry?” 

Interview Question 15: “Do you know anyone else who uses the CathPCI Registry and/or 

CathPCI data in your hospital or other hospitals? If so, can you tell me why/how s/he uses it? 

What is his/her role in this hospital/organization? Do you liaise with other CathPCI Registry staff 

at other institutions?” 

All participants identified the value of CathPCI Registry data as its use in improving 

patient care. Several also identified participation in the Registry and performance as reported by 

the Registry as a basis for obtaining hospital awards, accreditation and licensing. Inter- and 

intradepartmental uses include benchmarking and reporting to stakeholders (e.g., the cardiologist 

providing care, the hospital quality department, the Cath Lab and emergence departments, etc.). 

Based on the interviews, hospitals use the Registry data to accomplish the overarching objective 

of improving patient care in somewhat different ways that depend in part on the amount and 

quality of resources (e.g., curator staffing, the existence and flexibility of the electronic medical 

record) and organizational infrastructure (e.g., the data curator’s social network, reporting 

structure, role within the hospital, and latitude to act). 

Concurrent abstraction of the medical record enabled some data curators serving in QI 

roles to improve patient care immediately by identifying “fall-outs” (i.e., errors in performance) 

in time for remediation. An often cited instance of participants is the case of reviewing the 

patient record or the uploaded Registry data within a day or two of a patient’s procedure, 

discovering that a statin or an aspirin was missing from the prescribed discharge medications. 

The curator would then contact the medical provider to request that, per AHA Guidelines, the 

missing discharge medication/s be prescribed. Or, in the case that the patient had already been 

taking the medication, the curator would request that the patient record be corrected.  

“I submit data early so I can drill-down to the dashboard and correct errors.” 

The example above also reflects the use of Registry data indicated by several study participants 

to improve the quality of the medical record, itself. 

[I use the Registry data to] communicate [the] paucity of data (CCS and NYHA) [within 

the medical record] with fellows. [This] leads to an improved reporting template [within 

the EMR]. But,…their pre-cath note includes things that need to be addressed for the 

NCDR Registry. So, they’ve [the IT personnel who manage the hospital’s EMR software 
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system] added CCS and NYHA [to the physician’s pre-catheterization reporting template 

within the EMR]. Because, otherwise, we don’t get risk-adjusted very well. 

The respondent above referred to “CCS,” which is relevant for CathPCI Sequence number 5020 

“Anginal Classification within two Weeks.” Sequence number 5020 requires use of the Canadian 

Cardiovascular Society Classification System (CCS). Possible responses for this sequence 

number range from “no symptoms, no angina” to “CCS IV”—defined in the Coders Dictionary 

v.4.4 as the “inability to carry on any physical activity without discomfort – angina syndrome 

may be present at rest.” Sequence # 5045 “NYHA Class within two Weeks” requires the coder to 

indicate the patient’s worst dyspnea or functional class, coded as the New York Heart 

Association (NYHA) classification within the past two weeks.” (CathPCI Coders Dictionary, 

2008, p. 22)  NYHA Class ranges from “Class I” to patient has cardiac disease but without 

resulting limitations of ordinary physical activity…” to Class IV “patient has symptoms at rest 

that increase with any physical activity...” 

 Responding to the question of organizational goals that drive use of the Registry, a 

participant responded this way. 

Participant: Well, that’s a good question because that’s one that I had to ask, too. Some 

other facilities in the partnership were already using it. We just didn’t. I don’t know if it 

was because of volumes [i.e., the volume of catheterizations performed], or what the 

reason was there. But, the Partnership—we like to make everyone on the same boards 

[i.e., use the same metrics], same field. And, so, we just had to kind of get on board, 

eventually. I don’t know that there is a better reason for that other than they just started 

to focus in on the CV [cardiovascular]. I believe that even at the partnership level, there 

is some sort of CV workbook, or something, that there is a goal on there. I’m not privy to 

that information. But, I know that we were one of the last two facilities to actually get on 

board. 

Interviewer: Within ____ [name of group of hospitals]? 

Participant: Mmmhm [affirmatory]. Yeh. 

Interviewer: Okay. So, it’s an organizational goal that drives participation? 

Participant: Right. So, I can’t tell you at the facility level why… 
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4.2.10.1 Hospital accreditation and endorsement. One participant stated the value of 

Registry data in the context of DQ:  “We know that quality data collection is a problem…and 

ours lack of lots of things. We have lost hospital accreditations because of poor data collection.” 

When asked about the organizational drivers for participation in the registry, the first 

reason that another participant cited was performance assessment. The second was also 

certification, specifically for STEMI Receiving Center accreditation. 

4.2.10.2 Meeting payer requirements. Door-to-balloon time measures the time that it 

took from a patient’s arrival to the first balloon inflation or stent deployment (Sequence #7051). 

Blue Cross Blue Shield offers a Blue Distinction Center for Cardiac Care award to hospitals that 

meet criteria reported by the CathPCI Registry. Facilities that submit data to the CathPCI 

Registry® and have reported on all adult Percutaneous Coronary Intervention (PCI) procedures 

that were performed at the facility from during a fiscal year and that have collected four 

consecutive quarters of data, as documented in the NCDR institutional outcomes report, and that 

data have passed all automated CathPCI Registry® DQ Report checks are eligible for the award. 

CMS [Centers for Medicare and Medicaid Services] retired some of the Core Measures, 

including door-to-balloon time. So, hospitals are not collecting it. But, there are other things that 

still drive it [use of the Registry]. So,…for instance, we don’t need it [the Registry] for CMS or 

for JCAHO [Joint Commission Accreditation of Healthcare, now known as “The Joint 

Commission”]. But, we need it for Blue Cross [because] Blue Cross gives us points for our 

door-to-balloon time. We need it to participate with the County because the County wants us to 

record door-to-balloon time 

 

4.3 Conclusion 

This chapter presented findings gleaned through document review and semi-structured 

interviews. The findings from document review and semi-structured interviews were organized 

thematically, divided into subsections corresponding to the component concepts of AT and 

Stvilia’s Quality Assessment Framework: activities, communities, division of labor, tools, rules, 

types and sources of DQ problem and their corresponding quality assurance activities. Findings 

related to DQ criteria for the CathPCI Registry were discussed in Section 4.2. 8. Section 4.2.9 

dealt with the data curation skills that data curators for the Registry perceived as important. 

Section 4.2.10 presented very formative findings about the perceived value of the Registry data 
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to curators. The outline for Chapter 5 is very similar, since the research questions examined the 

conceptual components AT and the Quality Assessment Framework. Each of the Research 

Questions will be discussed synthetically in Chapter 5, combining findings from document 

review and participant interview responses.  

 

 

. 
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CHAPTER FIVE 

DISCUSSION 

The findings from document review and semi-structured interviews that were discussed in 

Chapter 4 are presented here in synthesis and in context of the research questions. This chapter 

brings to the fore contradictions within and between two CathPCI Registry activity subsystems 

and the larger activity system encompassing the network of communities encompassing the 

CathPCI Registry. Implications of the findings are discussed from the standpoint of the literature. 

Section 5.1 addresses RQ #1 (1.0 through 1.6) and, in so doing, offers a decomposition of the 

CathPCI activity system into component parts. First in Section 5.1, the CathPCI Registry activity 

system is described as it relates to hospital use, in terms of subject, overarching object, and 

community. In a similar fashion, the larger activity system is then dissected into two 

overlapping, functional subsystems—one revolving around data curation (The “CathPCI 

Registry Subscriber Activity Subsystem,” Figure 5.1.1) and the other, data use (The “CathPCI 

Registry User Activity Subsystem,” Figure 5.1.2). Section 5.2 deals with RQ #2 which affords 

preliminary insight into the value of CathPCI Registry data from the perspective of its 

subscribers. Likewise, Section 5.3 tackles RQ #3 (3.0 through 3.5) and provides a summary the 

Registry’s DQ structure. Each subsection begins with activity theoretic definitions of relevant 

concepts. The chapter concludes with suggestions for future research.  

 

5.1 Activities Surrounding Data Curation for the CathPCI Registry 

Research Question 1.0 is focused on identifying activities involved in the collection and use of 

CathPCI Registry data and objects associated with those activities: “RQ1.0 What are some of the 

activities and associated objects (objectives) surrounding the curation and use of CathPCI 

Registry data?” According to AT (AT), human activity is the focal component in a complex 

system of work and the foundational construct in AT (Engeström, 1990; Leont’ev, 1978). 

“Activity” is conceptualized as purposeful, mediated, and transmutative interaction between 

human beings (i.e., active “subjects” or actors) and an entity objectively existing in the world 

(i.e., “objects”). “Activity” is modeled as mutual, tripartite interactions between “subject,” 

“object,” and “community.” “Objects” are conceived as prospective outcomes (objectives that 

motivate and direct activities). There is a one-to-one correspondence between an activity and its 

object. Hence, objects distinguish one activity from another. In this activity theoretic framework, 
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“tools” (i.e., instruments) mediate subject-object interactions; “rules” mediate subject-

community interactions; and “division of labor” mediates community-object interactions. 

(Kaptelinin & Nardi, 2006, p. 66)  Thus, activity transforms the “object” into an “outcome.” 

Activities surrounding the CathPCI Registry can be discriminated by subject, object, and 

community. (See Figures 5.1 and 5.2, below.)  

The multi-faceted CathPCI Registry activity system can be modeled from a variety of 

activity-theoretic, systems-oriented perspectives. First, as introduction, the system is viewed 

telescopically, from the vantage of the hospital community, in terms of subject, overarching 

object, and activity. 

The central driver (i.e., object) for the collection and use of Registry data is optimized 

quality of care and outcomes for coronary disease patients receiving diagnostic catheterizations 

and/or percutaneous coronary interventions (PCIs) in the Cath Lab. This object is accomplished 

through use of the Registry as a national surveillance system to assess the characteristics, 

treatments, and outcomes of patients undergoing care in Cath Labs. Subscribing Cath Lab 

facilities monitor and report their patient care processes and outcomes data using the CathPCI 

Registry’s community-approved metrics. NCDR analyzes this data to supply the subscribing 

facilities with confidential, objective, risk-adjusted, and benchmarked patient outcomes and 

performance information. The data collected from subscribing facilities is used by subscribers to 

enhance patient outcomes and to improve the quality and safety of coronary disease care through 

identification of opportunities for improvement, as well as areas of performance excellence. 

Now, the Registry activity system will be viewed and described telescopically, through 

the lens of the hospital community, in terms of subject, overarching object, and activity. The 

focal group of subjects in this study is Registry data curators. For the purposes of this 

exploratory research, curators served as representatives of the larger group of CathPCI Registry 

Subscribers. That larger group of Registry Subscribers comprises the subscribing hospitals that 

house Cath Labs, the relevant staff employed by those hospitals (e.g., Cath Lab staff, Registry 

data curators, cardiovascular clinical QI staff), and the cardiologists who perform procedures 

relevant to the Registry within those Cath Labs. Hospital facilities as Registry Subscribers aim to 

collect data to measure local hospital and cardiologist performance and patient outcomes that 

will: (1) enable local improvement in patient care and (2) serve as objective evidence of quality 

of care when benchmarked against other, peer facilities. Registry data curators’ activities support 
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the overall objectives of the subscribing hospitals through two categories of activities: curatorial 

and QI-related. Curators accomplish curation, management, and some aspects of local 

stewardship of the Registry by: (a) collecting information from the medical record, then 

encoding and entering that information as data into the Registry (i.e., abstracting the medical 

record), (b) assuring DQ both within the medical record and local Registry data, and (c) 

disseminating and facilitating the use of processed Registry data (i.e., information). Curators are 

also users of Registry data and enable clinical QI (QI) through: (a) concurrent monitoring and 

reporting of patient care along CathPCI Registry process and outcome metrics; (b) mining, 

query, and analysis of local data; (c) accession, analysis, and dissemination of NCDR-processed 

Registry information (e.g., metrics reported in NCDR quarterly and annual Outcomes Reports 

and Dashboard)  to other users of the information (e.g., hospital facility QI staff, cardiologists 

providing patient care, CMS, insurance companies), and (d) facilitating the use of CathPCI 

Registry metrics to improve patient care through information dissemination and training. In 

performing the activities listed above, curators also support the broader goal of the Registry, to 

assess the characteristics, treatments and outcomes of cardiac disease patients who receive 

diagnostic catheterization and/or PCI procedures, by capturing the data that measure a site’s 

adherence to ACC-AHA clinical practice guideline recommendations, procedure performance 

standards and appropriate use criteria for coronary revascularization. 

The activities of users of NCDR-processed CathPCI Registry data can be differentiated 

by object and community. Given the complexity of the CathPCI Registry activity system and the 

dual, overlapping roles (data curation vs. data use in QI activities) of the focal subjects (data 

curators) in this study, the larger CathPCI Registry system is modeled as inter-related subsystems 

(Kaptelinin & Nardi, 2014, p. 35) revolving around “data curation” and “data use.” Figures 5.1 

and 5.2 illustrate the two networked activity subsystems.” Note that objects of these related 

subsystems are subtly different. The overarching goal in the “data curation” subsystem (Figure 

5.1) is generation of benchmarked, risk-adjusted patient outcomes information to support QI 

efforts. In contrast, the overarching goal in the “data use” subsystem, which focuses on using the 

Registry data (Figure 5.2), as either “raw” (i.e., unprocessed) or processed (by NCDR the 

NCDR-assigned DAC) data, is application of the benchmarked information to optimize the 

outcomes and management of coronary disease patients, in particular those who receive cardiac 

catheterization and/or PCI. 
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A taxonomy of the activities associated with the “data use” subsystem (Figure 5.2) fall 

into two general categories: (a) local and (b) non-local improvement of patient care and patient 

outcomes. Local improvement of patient outcomes involves use of the CathPCI Registry’s 

benchmarked process (e.g., “median time to immediate PCI for STEMI patients”), outcome (e.g., 

“proportion of PCI procedures with post procedure MI”), and utilization metrics (e.g., “median 

post-procedure length of stay for PCI patients with STEMI”). Registry Data Curators, quality 

staff, and/or care providers identify local instances of performance deemed sub-par at the facility 

based on practice guidelines adopted by the Registry (Spertus, Eagle, Krumholz, Mitchell, & 

Normand, 2005; etc.). Staff in hospitals and physician practices use the benchmarked Registry 

information for QI, performance measurement, utilization review, to evidence performance and 

patient outcomes, and to support payments, accreditation, etc. A local hospital team, which is 

typically composed of interventional cardiologists, the Heart & Vascular Department’s Nursing 

Director, lead Cath Lab and QI staff, reviews problematic diagnostic and interventional cardiac 

cases to discuss and resolve process, utilization, outcome, etc. problems. Assigned staff 

implement changes in processes, etc. QI/PI (QI/Process Improvement) staff monitor the impact 

of those changes with respect to CathPCI Registry performance measures; process, outcome, 

and/or utilization metric targets. NCDR has direct, local effect on quality of care through its Data 

Outlier Reports and auditing of facilities. Auditing by NCDR representatives can be conducted 

virtually (i.e., through remote review of electronic health records) or via on-site review of 

medical records. Site selection is randomized and trend-based, that is, as an outcome of NCDR’s 

facility performance monitoring, which is documented in the facility’s CathPCI Registry 

Quarterly and Annual Outcomes and DQ Reports. Site auditing is an essential component of 

NCDR’s DQP (DQ Program). 

Non-local improvement in patient care and outcomes involving the use of the “raw” and 

processed Registry data is a result of the activities of ACC-NCDR (i.e., the NCDR Management 

Board, the Registry Steering Committee, and CathPCI Registry Administration team), the ACC 

Foundation, the DACs, organizations external to the Registry (e.g., federal and private insurance 

payers, like CMS, Blue Cross Blue Shield, etc.), and scientists conducting cardiology research. 

Additionally, ACC-NCDR uses Registry data to develop and validate PCI risk adjustment 

models (e.g., for kidney injury, bleeding, and mortality), which are essential components in 
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adjusting for patient case mix differences in the reporting of provider outcome metrics. The 

activities of each of these groups are summarized below.   

The NCDR Management Board and the CathPCI Registry Steering Committee 

accomplish the objectives of the Registry by: (a) recommending and revising data elements and 

process of care metrics; (b) reviewing NCDR’s DQP; (c) monitoring research and publications; 

and (d) guiding research initiatives, including outcomes and post-market surveillance, and 

secondary reuse of Registry data in clinical trial (e.g., Hess, 2013) and “Big Data” initiatives 

(Bhatt et al., 2015; Hess, Fonseca, & Scott, 2015). National Administrators of the Registry 

perform registry stewardship activities that entail: supervising and managing Registry operations, 

including overseeing subscriber, data warehouse, DAC, and vendor contracts; serving as 

Registry gatekeepers; and conducting audits of subscribing facilities, as part of the NCDR’s 

DQP. In this activity system model, Registry National Administrators are comprised of an IT 

Support Team, a Clinical Support Team, and the DCRI. The IT Support Team promotes 

subscriber use of the Registry through the development of a variety of electronic tools, including 

Web-based data collection, analysis, and automated reporting tools; quarterly and annual reports; 

informative documents; and oversight of third party software certification. IT staff implement the 

ontology and data specifications for third party software design and aspects of the Registry DQP 

(including automated DQ checking). The Clinical Support Team responds to Registry 

subscribers’ (usually, data curators’) questions involving interpretation and application of the 

data definitions to specific cases and delivers training in monthly Webinars. 

DCRI serves as the primary DAC for the CathPCI Registry. DCRI activities for the 

Registry revolve around preparing, analyzing, and facilitating publication of Registry research by 

independent and ACC-affiliated medical researchers. DCRI, and to a lesser degree, Yale CORE 

researchers work closely with NCDR staff to provide logistical and analytical support for research 

proposals. Researchers use DCRI or Yale CORE data analyses of CathPCI Registry data in 

NCDR-approved clinical, outcomes, best practice, and comparative effectiveness research, with 

the ultimate goal of optimizing patient outcomes and care for patients worldwide. 

Some insurance payers use Registry information as a performance tracking tool and 

require physician participation in the Registry to be eligible in preferred provider programs (i.e., 

pay-for-performance programs). The ACC Analytic and Research Services group contracts with 

some state governmental agencies and payers to report tailored data on hospital performance for 
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QI collected through the NCDR suite of in-patient registries, including the CathPCI Registry 

(Moussa et al., 2013, p. 301). ACC’s custom analytic services are also contracted by 

pharmaceutical companies, medical device manufacturers, and professional medical specialty 

societies, to assess educational needs, to glean scientific insights, to develop and revise practice 

guidelines, in the conduct and publication of research, and for market intelligence.  

External, medical Researchers are another of several categories of secondary users 

(described above) of aggregated CathPCI data. They use DAC-analyzed Registry data in 

outcomes research, clinical trial (e.g., Hess, 2013) and “Big Data” initiatives. Another category 

of Secondary Users are federal (e.g., FDA) and state agencies. The FDA, for instance, uses 

Registry data in post-market device surveillance.  

 

5.1.1 Comparison of Activities surrounding the CathPCI Registry and Gene Ontology (GO) 

Systems (Wu, 2014) 

The object of activity in the GO system is “in-depth, manual annotation of each gene or gene 

product.” In contrast, the object of activity in the “CathPCI Registry Subscriber” subsystem is 

“‘high quality,’ benchmarked, risk-adjusted patient outcomes information to support QI.” The 

object of activity in the “Users of CathPCI Registry Data” activity subsystem is “optimized 

outcomes and management of coronary disease patients (particularly those receiving 

catheterization and/or PCI) using data of ‘high quality’.” The objects of curation in the Registry 

system reflect post-curation processing and use of the product of curation. In contrast, the GO 

product of curation, itself, is the object. Activities within the GO fall into four categories: (a) 

assign the GO terms to genes or gene products, (b) upload annotations to the GO, (c) have GO 

meetings, (c) suggest new GO terms and relations. Activities within the CathPCI Registry 

subsystems fall into categories: (a) curate & manage Registry, (b) enable performance 

improvement, (c) improve patient care & outcomes locally, (d) improve patient care & outcomes 

non-locally. (See Table 5.1.) 

 

5.1.2 Communities 

Research Question 1.1 identifies some of the communities that participate in activities 

surrounding data curation and use of the CathPCI Registry (described above), specifically: 
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Table 5.1 Comparison of Activities surrounding the CathPCI Registry and the Gene Ontology 
(GO) Activity Systems (Wu, 2014) 

GO Activities CathPCI Curation 

Activities 

CathPCI Use Activities 

• Assign the GO terms to 
genes or gene products 
 
• Upload annotations to the 

GO 

Curate & Manage Registry 

• Create Registry data (i.e., 
medical record). 
• Encode medical record. 
 

Improve Patient Care & 

Outcomes Locally 

• Mine, query, & analyze 
local data  
• Use benchmarked metrics 

to identify “fall-outs.” 
• Review problematic cases 

in “M&M” (Morbidity & 
Mortality) meetings, 
involving relevant care 
providers and 
administrators to identify & 
resolve problems. 
• Improve current processes 

via discussion to meet 
target goals. 
• Implement changes in 

processes & monitor 
impact/s. 
• Audit facilities as part of 

NCDR’s DQP. 
• Have GO meetings Enable Performance 

Improvement 

• Monitor & report patient 
care/outcomes metrics to 
stakeholders. 
• Facilitate use of metrics to 

improve patient care & 
outcomes through 
information dissemination 
& training. 

Improve Patient Care & 

Outcomes Non-locally 

• Incentivize improvement 
through pay-for-
performance and public 
reporting. 
• Analyze aggregated data. 

• Suggest new GO terms and 
relations 
 

 Improve Patient Care & 

Outcomes Non-locally 

• Conduct and publish 
research to identify trends, 
factors affecting patient 
outcomes, best practices, 
etc. 

• Report mis-annotations Curate & Manage Registry 

• Assure medical record DQ. 
• Assure Registry DQ. 
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 “What are some of the communities participating in these activities?” A community is a 

group of people who share both the general object of activity and the rules that regulate action 

(Engeström, 1990). In the activity theoretic framework, explicit and implicit “rules” mediate 

subject-community interactions; and “division of labor” mediates community-object interactions. 

Registry communities that were identified through document review and interviews fall into two 

broad groups—stakeholders (a) internal and (b) external to the Registry. The following 

descriptions of communities in each group explain how rules (data curation- and data-use 

related) mediate community-subject relationships.  

5.1.2.1 Internal stakeholders. Internal stakeholders are the intended users of Registry 

data and are designated as here as “primary users.” With the exception of DCRI, even “primary 

users’” use of all but local, “raw” data is contractually restricted without prior permission from 

ACC. 

5.1.2.1.1 Staff of ACC and ACC-NCDR. As the creator and primary sponsor of the 

CathPCI Registry, the College, itself, is arguably the most powerful stakeholder group in the 

environment of the CathPCI Registry activity system. ACC is a large, well-established, 

professional medical society that partners with a variety of other societies, like SCAI on the 

NCDR CathPCI, ACTION Registry® IMPACT®, and PVI® registries; and with the Heart 

Rhythm Society on the ICD Registry™. ACC controls the NCDR Enterprise Data Warehouse 

(EDW) for the CathPCI Registry and the data marts it contains. ACC is compelled by federal 

laws to ensure the security of that data. ACC is the owner of the NCDR registries and the 

proprietary, protected data contained therein. ACC and ACC-NCDR staff ensure that data 

transferred to, collected, stored, and analyzed in the EDW complies with federal regulations. 

Subscribing facilities are expected to facilitate, monitor and manage their employees’ 

compliance with professional ethical standards, Registry policies, and federal laws related to data 

curation, including: 

 NCDR policies restrict participating subscribers from sharing proprietary Registry data (i.e., 

NCDR-produced aggregated data or reports). Subscribers may only share ACC-NCDR 

proprietary data within the subscribing institution. Subscribers must seek approval from the 

ACC prior to sharing NCDR-produced aggregated data with any external party, including in 

publications;  
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 Third-party vendor software compliance with NCDR registry data technology standards for 

upload/transfer of a hospital’s Registry data, accommodating federal security, confidentiality 

and privacy laws (e.g., HIPAA and HITECH); including assistance to vendors in the 

resolution of problems by the NCDR IT Support Team.   

 Registry DQ thresholds for completeness;  

 NCDR’s registry data management requirements (e.g., CathPCI Registry data submission 

schedule; inclusion of all PCI patient cases and all  catheterization cases performed, if the 

latter also are being contractually submitted by the facility; participation in randomized audit 

when selected; specification of a responsible “Registry Site Manager”, etc.) (explicit rules, 

ACCF, p. 3, 2014); 

 Provider (e.g., physician, nurse, other Cath Lab staff) and curator professional ethics, 

especially related to unbiased, truthful documentation of patient cases and unbiased 

abstraction from the medical record; resolution of errors discovered in the medical record, 

ideally prior to data submission (all are implicit rules); 

 Practitioner use of AHA, ACC-SCAI guidelines and standards of practice (e.g., AUC 

criteria) (explicit professional practice standards); 

 Proper use by subscribers of the Registry’s standardized data definitions, including the 

request and provision of training and just-in-time telephonic or email support by the CathPCI 

Registry Clinical Support Team (implicit rules); 

 Subscriber understanding of and adherence to the Registry’s prescribed DQ thresholds, 

which implicitly requires timely resubmission (by deadline) of corrected data; 

 Contractual obligation for support to subscribers by NCDR is augmented by timely, 

meaningful, and useful assistance that accommodates subscribers needs, as best as possible, 

when requested (implicit standard). 

5.1.2.1.2 Subscribing hospitals and free-standing Cath Labs. Subscribing hospitals and free-

standing Cath Labs pay NCDR an annual subscription fee to participate in and contribute to the 

Registry. These facilities contract to supply NCDR with a complete data set that, in turn, enables 

NCDR to generate a risk adjustment model, by which individual facilities and physicians are 

able to compare their hospital’s performance given its case mix using risk-standardized, 

aggregate benchmarks (calculated by NCDR) of: (a) all Registry participants and (b) an average 

CathPCI Registry hospital’s performance given its volume and case mix (i.e., “Comparison 
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Group”). This benchmarking guides internal QI efforts to affect the community’s shared object 

of optimal patient outcomes and hospital performance, as defined by CathPCI Registry outcome 

metrics and process measures. 

Rules related to Data Security, Privacy, and Transparency: The ACC Foundation’s 

NCDR Program Requirements document explicitly states that the subscribing facility must 

designate its Privacy Officer as the individual responsible for compliance with HIPAA privacy 

and security rules. The facility also must provide NCDR with the Privacy Officer’s name and 

email address (ACCF, 2014, p. 3). 

Failure to comply with HIPAA can result in civil and criminal penalties (42 USC § 

1320d-5). The “American Recovery and Reinvestment Act of 2009”(ARRA) uses a tiered civil 

penalty structure for HIPAA violations, with fines ranging from $100 per violation to $50,000 

per violation, when the violation is due to willful neglect and is not corrected.  If the violation is 

due to willful neglect, but is corrected within the required time frame, the fine is $10,000 per 

violation. Covered entities (e.g., health plans, health care clearinghouses, health care providers, 

etc.) and individuals who "knowingly" obtain or disclose individually identifiable health 

information face a fine of up to $50,000, as well as imprisonment for up to one 

year. Additionally, the Department of Health and Human Services (DHHS) has the authority to 

exclude from participation in Medicare any covered entity that was not compliant with the 

transaction (i.e., electronic exchange of information between two parties for specific purposes) 

(68 FR 48805). The potential, sizeable expense of HIPAA infractions is a potent incentive for 

ACC/ACCF, NCDR, third-party software vendors, hospitals and data curators not only to 

comply with HIPAA, but also to invest in avoiding violations. NCDR staff approve third-party 

vendor software for adherence to its prescribed data standards and requirements, which include 

HIPAA-compliance (e.g., removal of identifiers). Participating hospitals must submit clinical 

data using an ACC-approved software vendor or ACC’s online data collection tool, both of 

which conform to ACC data transfer standards, that include use of a registry-specific encryption 

key.  

ACC explicitly (contractually) restricts sharing of NCDR-produced data by participating 

subscribers. (Some subscribers to the Registry do not submit data to the Registry; their use of the 

Registry is limited to the DQ improvement tool kits.) Like subscribers, researchers who want to 

use facility- or national-level, NCDR-aggregated data must seek permission from ACC prior to 
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publication. ACC enables participants to share data through ACC-NCDR in NCDR and CMS 

public reporting platforms.  

DQ: “ACCF 2013 Hospital Program Requirements,” require participating subscribers to: 

(a) submit data quarterly in conformance with the Registry-specific data elements and NCDR 

data standards using an NCDR-approved software vendor or NCDR’s Web-based data collection 

tool; (b) include all eligible patients per contract, and upon request to verify the same; (c) correct 

post-submission DQ errors identified in the DQR and, then to resubmit until the DQ thresholds 

are attained, as evidenced by a “Green” status in the DQR.   

Registry policy, as articulated in the “ACCF 2013 Hospital Program Requirements,” 

requires data curators to participate in NCDR training (i.e., RSM calls, Clinical Support Team 

responses to curator questions via the FAQ Tool, and annual conferences). However, the 

majority of the interview participants did not attend annual conferences, presumably due to lack 

of hospital travel subsidization. NCDR does not currently provide asynchronous, Web-based 

training for data curators. Subscribing hospitals and free-standing Cath Labs are implicitly 

expected to support the work of data curators, especially with respect to training data curators 

(especially in application of the Registry data definitions to encoding of the medical record) 

(ACCF, 2014, p. 3), engaging and incentivizing the full participation of its physicians in QI 

efforts.  

5.1.2.1.3 Participating cardiologists. Cardiologists who elect to participate in the 

CathPCI Registry with a subscribing hospital sign a contract with ACC-NCDR and the hospital. 

In contracting with the Registry and the hospital, cardiologists commit to document all data 

relevant to the Registry on all of their PCI patient cases. Professional medical ethics also require 

unbiased, truthful documentation of patient cases, including timely resolution of errors 

discovered in the medical record. 

Many invasive and interventional cardiologists are members of ACC. Like other invasive 

and interventional cardiologists, cardiologists who contractually participate in the Registry 

perform catheterization and PCI procedures per AHA and ACC-SCAI evidence-based guidelines 

and standards of practice. All document their work in the medical record. However, an implicit 

expectation of participating cardiologists is that they cooperate with data curators to enable the 

highest DQ by: (a) providing valid documentation that curators are able to interpret and 

accurately and reliably encode in the Registry based on the Registry’s data definitions, (b) 



297 

clarifying ambiguous documentation, and (c) resolving missing or incomplete data in the medical 

record. Responses in the semi-structured interviews make it clear that physician engagement is 

crucial to the success of Registry data curation. 

Physicians use hospital and Cath Lab HIM systems and must adhere not only to federal, 

but also to corporate data use policies related to security, confidentiality and privacy.   

5.1.2.1.4 Facility QI staff. Organizations that structure the work of Registry data curators 

within the QI Department facilitate networking and interaction with other data curators and QI 

staff. QI staff whose work is concentrated on implementation of QI initiatives are not necessarily 

as familiar with the issues encountered in curating for a registry. However, they do interface 

regularly with direct patient care providers (especially, other hospital staff) to implement identify 

and resolve gaps in meeting local QI initiatives. Mere proximity to staff whose work is related 

can provide insight into QI practices within the organization to inform curation work, which 

often also requires successfully engaging direct care providers to cooperate in the collection of 

high quality data. 

Information Security, Confidentiality, and Privacy. QI department staff, in particular, 

data curators, are often nurses and employed by the hospital. As hospital employees, QI staff 

must adhere to organizational policies dealing with maintaining the security, confidentiality, and 

privacy of patient data stored by the hospital in HIM systems and exchanged with other entities. 

As is the case in many hospitals, some of the semi-structured interview participants 

acknowledged the need to sign employee confidentiality agreements, pledging understanding of 

and compliance with data security standards at the time of on-boarding. Nurses are also obligated 

by state professional licensure to adhere to state professional nursing ethics and federal laws 

related to information security, confidentiality and privacy (e.g., HIPAA & CFR Part 11). 

According to the American Association of Colleges of Nursing (AACN), baccalaureate nursing 

programs prepare the graduate to “…uphold ethical standards related to data security, regulatory 

requirements, confidentiality, and clients’ right to privacy” (2008, pp. 17-18). 

Whether data curators work in the QI Department or in a cardiovascular service line 

department, they obviously must also adhere to Registry policies related to information security 

and confidentiality. The ACCF 2014 Hospital [Registry] Program Requirements document 

explicitly requires the facility to specify a responsible “Registry Site Manager” (often the 

Registry data curator) (ACCF, 2014, p. 3). Access to the NCDR portal is password protected and 
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requires permission of the Registry Site Manager (RSM), who may be the curator. The RSM 

functions as a data steward, granting, denying, or revoking portal access to participating 

physicians, relevant hospital administrators and other QI staff. Data curators who work in the QI 

Department are obligated to adhere to the CathPCI Registry the Call for Data (data submission to 

NCDDR) schedule, which is published on the NCDR website and periodically updated. 

DQ. The ACCF Hospital Program Requirement document explicitly requires data 

curators to review DQ Reports (DQR) for each submission and to correct errors as needed to 

reach the DQ threshold for all data elements in all cases submitted to the Registry (i.e., to 

achieve a “Green” status in the DQR), enabling the data to be included in the EDW and reported 

in the next Quarterly Outcomes Report. (ACCF, 2014, p. 3) 

ACCF/NCDR policy explicitly requires data curators to ensure that data conforms to the 

Registry-specific data elements, definitions and transmission formats, as outlined in the 

Registry’s Data Dictionary (ACCF, 2014, p. 4). ACCF/NCDR policy explicitly requires data 

curators to attend and complete NCDR training programs. However, the only “training 

programs” offered by NCDR are those delivered during annual conferences and monthly   (i.e., 

RSM calls. While NCDR’s face-to-face, data curator training that is routinely delivered at 

conferences is intensive, well-designed, and supportive of the object—“high quality,” 

benchmarked, risk-adjusted patient outcomes information to support QI—many hospitals do not 

subsidize data curator travel to annual NCDR conferences. Two of the seven interview 

participants indicated that they had attended training at an NCDR conference. All indicated that 

they attended monthly RSM calls. Additionally, all interview participants said that they received 

on-the-job training from a more expert colleague, either in the same hospital or within the 

hospital system. Six of the seven interview participants discussed the educational benefit of 

interactions with a cardiologist colleague. An associated, implicit expectation is that curators will 

request as needed, just-in-time telephonic and/or email support via the CathPCI Registry Clinical 

Support Team. The ACCF 2014 Hospital [Registry] Program Requirements document also 

explicitly requires participants (e.g., data curators and their managers) to remain current with “all 

instructions published by the ACC and posted on the NCDR Website (www.ncdr.com) (ACCF, 

2014, p. 4). 
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The ACCF 2014 Hospital [Registry] Program Requirements document explicitly requires 

subscribers (e.g., data curators, their managers, the IT Department, etc.) to participate in 

randomized audit when selected. (ACCF, 2014, p. 3) 

Data Completeness. In representing the hospital, data curators are required to include all 

PCI patient cases performed. If the facility is also contractually obligated to NCDR to submit all 

catheterization cases performed. Sampling (i.e., “cherry picking”) is not permitted. (ACCF, 

2014, p. 4) Additionally, if requested, data curators are required to provide verification to NCDR 

that all eligible patient records have been included in his or her data submission for the facility. 

5.1.2.1.5 Facility Cath Lab staff. Typically, Cath Lab Staff (e.g., nurses, Radiology 

Techs) contribute to the medical record, documenting various elements of the care delivered to 

the patient within the Cath Lab. (The cardiologist also documents the procedure.) Several 

interview participants indicated that Cath Lab staff (e.g., nurses, Lab techs) routinely supply (via 

a form or direct data entry into the Registry) intra-procedure data at the time of the procedure, 

often while the cardiologist is in the room. In some hospitals, the Cath Lab software auto-

populates relevant Registry data fields, thus eliminating the need for double data entry (by Cath 

Lab staff in their documentation forms and once by the primary Registry data curator). 

Allocating data curation of intra-procedure data elements to Cath Lab staff can be more efficient, 

improve DQ for that portion of the Registry data, and decrease the burden of data curation by 

incorporating Registry data collection into a Cath Lab’s work flow. The nearer data entry (i.e., 

abstraction or data curation) is to procedure time, the less likely Registry-relevant case details 

will be misremembered or missed altogether. Additionally, abstraction of the intra-procedure 

portion of the case by someone who is intimately familiar with cardiovascular anatomy, Cath 

Lab equipment and the medical devices used there is more likely to result in high quality data. 

An interview participant discussed a situation in which a data curator in the Cath Lab encoded 

intra-procedure information incorrectly due to unfamiliarity with the data definitions. There are 

several remedies, including provision of a job aid (e.g., pocket card) and just-in-time training. 

5.1.2.1.6 Facility IT staff. Hospital IT staff are well-versed in and strong advocates of 

federal and corporate data security practices. They also can be indispensable during the initial 

adoption phase in which the Registry is implemented and software issues (e.g., software 

interoperability, programming, etc.) manifest. As organizational experts in CISs, in general, and 
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in the specific software used locally, a hospital’s IT personnel are able to assess and report 

software problems efficiently to third party vendors, and thereby facilitate problem resolution.    

5.1.2.2 External Stakeholders. 

5.1.2.2.1 Third-party software vendors. NCDR-certified vendors participate in a process 

managed by ACC-NCDR to assess systems compatibility that includes verification of correct 

data transfer (e.g., ability to meet all NCDR export requirements).  

5.1.2.2.2 External data abstraction companies. The same data curation policies that apply 

to participating subscribers also apply to external data abstraction companies. However, use of 

both the “raw” and NCDR-processed Registry data that external abstraction companies handle is 

restricted by hospital and NCDR contracts. 

5.1.2.2.3 Professional medical societies & accrediting organizations. Professional 

medical societies, like ACC, are highly invested in establishing health policies, standards and 

guidelines relevant to the care of the patient populations in which they hold expertise. The 

external professional medical societies that partner with the ACC on the CathPCI Registry are 

AHA, SCAI, and STS in the development in the development of relevant practice standards and 

performance metrics. SCAI is a co-sponsor of the Registry. 

As a new Institute within the ACC and an accrediting body, the Society of 

Cardiovascular Patient Care (SCPC) Cardiac Cath Lab’s accreditation reduces the data collection 

burden of subscribing hospitals by using CathPCI Registry data to determine eligibility. 

Accreditation for Cardiovascular Excellence (ACE) is a nonprofit organization launched with 

support from SCAI and the ACC Foundation that also accredits facilities that perform invasive 

cardiovascular procedures such as cardiac catheterization and percutaneous coronary 

intervention (PCI). ACE uses CathPCI benchmarking for accreditation. 

5.1.2.2.4 Healthcare quality organizations. Healthcare quality organizations play an 

important role in healthcare QI and in clinical outcomes registries, in particular. In addition to 

funding research, they are also involved in the development and endorsement of quality 

measures.   

The Agency for Healthcare Research and Quality (AHRQ) is one of 12 agencies within 

the United States Department of Health and Human Services (HHS). AHRQ is the lead Federal 

agency charged with improving the safety and quality of America's health care system. AHRQ 

invests in research and evidence to improve the safety and quality of health care (e.g., the 
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AHRQ-DEcIDE Collaborative, a “Big Data” initiative that links CathPCI Registry patients in a 

distributed research network to complete Medicare files and Kaiser patient data, creating a 

longitudinal database.). 

The National Quality Forum (NQF) is an organization that develops and endorses 

national standards for measuring and publicly reporting on performance. NQF endorsed the 

following publically reported CathPCI Registry measures, indicating that they are appropriate for 

public reporting and other accountability programs (Dehmer et al, 2016, p. 209). 

 Therapy with aspirin, P2Y12 inhibitor, and statin at discharge following PCI in eligible 

patients (a composite measure) 

 PCI Risk-adjusted Mortality Rate (RAMR) 

 Hospital 30-Day Risk-standarized Readmission Rate Following Percutaneous Coronary 

Intervention Measure  

 5.1.2.2.5 Data standards and infrastructure groups. A variety of recent ACC 

initiatives hinge on linking NCDR registry data to other registries and databases (e.g., EMRs, 

administrative claims databases) to pool and compare data. Accomplishing that objective is 

tightly linked to data standards harmonization. ACCF and AHA intend to define and disseminate 

standards to reach consensus among stakeholders and to promote interoperability. The aim of 

ACCF and AHA is to define and standardize data relevant to clinical topics in cardiology and 

other medical specialties. To that end, ACC collaborates with a variety of data standards and 

infrastructure groups. Some of those are described below. 

The Office of the National Coordinator for Health Information Technology (ONC) 

published the “Health Information Technology: Initial Set of Standards, Implementation 

Specifications, and Certification Criteria for Electronic Health Record Technology” that 

established the requirements that hospitals and eligible professionals must meet to achieve 

“meaningful use” of EHR solutions and thus qualify for financial incentives as stipulated in the 

health information technology provisions of the American Recovery and Reinvestment Act of 

2009 (Division A/Title XIII, 112-165 and Division B/Title IV, pp. 35-398). NCRI uses the 

ONC’s Quality Data Model () to describe clinical concepts in a standardized format The model 

targets the needs of providers, researchers, measure developers, etc. who monitor clinical 

performance and outcomes.  
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The Certification Commission for Health Information Technology (CCHIT) proposed a 

road map requirement for cardiovascular specialty EHR certification with the specific data 

elements required for certification published as a specification in the “CCHIT Certified 2011 

Cardiovascular Criteria” document. 

National Cancer Institute: The ACC-AHA Data Standardization Committee uses the 

National Cancer Institute (NCI) NCIthesaurus. The most recent version is 16.05, released in 

2016.  (https://ncit.nci.nih.gov/ncitbrowser/) 

The ACC-AHA Task Force on Clinical Data Standards uses ISO standards (e.g., ISO 11179 

metamodel) in standards development. The International Standards Organization is  

Health Level Seven International (HL7) is a not-for-profit, ANSI-accredited standards 

developing organization dedicated to providing a comprehensive framework and related 

standards for the exchange, integration, sharing, and retrieval of electronic health information 

that supports clinical practice and the management, delivery and evaluation of health services. 

 CDISC (Clinical Data Interchange Standards Consortium: http://www.cdisc.org/): The 

Data Standards Workgroup of the National Cardiovascular Research Infrastructure (NCRI) 

Project, a collaboration of the DCRI and ACC-NCDR was initiated with a major objective of 

creating a model framework for standard data exchange in all clinical research, clinical registry, 

and patient care environments, including all electronic health records. The goal is complete 

syntactic and semantic interoperability. A Data Standards Workgroup was established to create 

or identify and then harmonize clinical definitions for a base set of standardized cardiovascular 

data elements that could be used in this network infrastructure. (Anderson et al., 2013). 

The NCRI (National Cardiovascular Research Infrastructure), a collaborative effort of ACC and 

DCRI, uses CDISC-CDASH (Clinical Data Acquisition Standards Harmonization: 

http://www.cdisc.org/cdash), and HL7 RIM based standards, and NQF quality data model to 

represent vocabulary-based data element definitions (Anderson et al., 2013; McCourt et al., 

2010).  

 IHE (Integrating the Healthcare Enterprise) Cardiology addresses information sharing, 

workflow and patient care in cardiology, including electrophysiology and nuclear medicine. IHE 

Cardiology is sponsored by the ACC and manages the Cardiology Profiles and the Cardiology 

Technical Framework. There are two IHE committees that work on issues relevant to the 

CathPCI Registry: (a) the Cardiology Planning Committee 

http://www.acc.org/
http://wiki.ihe.net/index.php?title=Profiles#IHE_Cardiology_Profiles
http://wiki.ihe.net/index.php?title=Frameworks
http://wiki.ihe.net/index.php?title=Frameworks
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(http://wiki.ihe.net/index.php/Cardiology_Planning_Committee), and (b) the Cardiology 

Technical Committee (http://wiki.ihe.net/index.php/Cardiology_Technical_Committee). The 

IHE Cardiology Technical Framework Supplement (2014) indicates that NCDR uses LOINC 

codes (IHE, 2014, p. 8), NCDR uses a proprietary code system rather than the FDA’s UDI 

(uniform device indicator) 

5.1.2.2.6 Insurance Payers. Some health care insurers, like United Healthcare Services, 

Blue Cross Blue Shield of Michigan, and WellPoint, Inc. formally require participation in NCDR 

registries by making reimbursement or recognition programs contingent on participation. Health 

systems such as Hospital Corporation of America (HCA) and Kaiser Foundation Hospitals (of 

Kaiser Permanente) leverage NCDR to support QI efforts within their networks, as does the 

Veterans Administration. 

Like private insurance payers, CMS receives Registry information from ACC in support 

physician and hospital pay-for-performance programs. Additionally, CMS has partnered with 

physician organizations to encourage registry participation (Lyu, Cooper, Patel, Daniel, & 

Makary, 2015). CMS has collaborated with NCDR to test the use of clinical data from the 

CathPCI Registry on risk adjustment and Medicare claims data to determine readmission rates 

for public reporting on the US government Hospital Compare Website. The “Hospital 30-Day 

Risk-Standardized Readmission Rate Following Percutaneous Coronary Intervention” measure 

that is publically reported by NCDR assesses whether hospitals’ PCI readmission rates are better 

than, worse than, or on par with the CathPCI Registry unadjusted readmission rate. The measure 

was developed through collaboration among the ACC, YNHHSC/CORE and CMS. It uses 

clinical data from the CathPCI Registry for risk adjustment and Medicare claims data to 

determine readmission outcomes. 

5.1.2.2.7 The community of ACC-NCDR in-patient hospital registries. The CathPCI 

Registry is just one among a portfolio of ACC-NCDR cardiovascular care registries that include 

eight in-patient hospital registries and two outpatient registries for the ambulatory care setting. 

CathPCI Registry subscribers often also participate in the ACC-NCDR ACTION Registry®-

GWTG™, in part due to overlap of approximately 50 shared data elements and interoperability in 

data collection and submission. (See Section 4.1.3.5.) Quarterly Outcomes Reports compare 

individual site performance and patient outcomes with the population of other CathPCI Registry 

subscribers using NCDR’s risk-adjusted, benchmarked metrics. 
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Table 5.2 Local, State, and National CathPCI Registry Stakeholder Communities  

Professional Local State  National and 

Federal 

CathPCI Registry  Individual facilities and 
hospital 
consortiums/collaborati
ves participating in the 
Registry (i.e., 
subscriber-contributors) 

 Hospital 
collaboratives 
participating in the 
Registry 
(subscriber-
contributors)  

 Cath Lab facility 
participants/sub-
scribers 

Professional 

Medical Societies 

(including, 

Specialty Societies) 

 Cardiology Practice 
Groups 

 California 
American College 
of Cardiologists 

 ACC 

 SCAI 

 AMA 

Nursing (including, 

Nurse Practitioners)  

  State Nursing 
Associations 

 

Other healthcare 

professions (e.g., 

Radiology, 

Pharmacy) 

   ABR 

 ASE 

 ASNC 

 NASCI 

 SCCT 

 SCMR 

Government Health 

Agencies 

   NIH’s National 
Heart, Lung, and 
Blood Institute  

Hospital Clinical QI 

Personnel; 

Healthcare Quality 

Organizations; 

Regulatory 

Agencies 

   AHA 

 AHRQ 

 NQF 

Accrediting 

Organizations 

   ACR 

 IAC 

 Joint Commission 

Data Standards & 

Infrastructure 

Organizations 

   IHE 

 HL7 

 ANSI 

 DICOM 

 ISO 
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Table 5.2 Continued 

Professional Local State  National and 

Federal 

Federal & private 
payers 

   CMS 

 Aetna 

 Blue Cross Blue 
Shield 

 CareFirst 

 CIGNA  

 Kaiser 
Permanente 

Clinical Research 

Organizations 

(CROs) 

   DCRI (Duke 
Clinical Research 
Institute) 

 Yale CORE 

Pharmaceutical and 

Device Industries 

   Abbott Vascular 

 Boston Scientific 

 Cordis 

 Edwards 

 Johnson & 
Johnson 
Lifesciences 

 Medtronic 

 St. Jude Medical 

 Eli Lilly & 
Company 

 Novartis 
Pharmaceutical  

 Portola 
Pharmaceutical 

 
 5.1.2.2.8 Comparison of communities in the CathPCI Registry to those in the Gene 

Ontology (GO) (Wu, 2014). Three categories of communities were distinguished in the GO: (a) 

model organism databases, (b) protein databases, and (c) biological research communities. 

Twelve categories of stakeholders were distinguished in the CathPCI Registry: (a) the CathPCI 

Registry subscribers, (b) professional medical societies (including, specialty societies), (c) 

nursing (including, Nurse Practitioners), (d) other healthcare professions, (e) government health 

agencies, (f) hospital clinical QI personnel; (g) healthcare quality organizations and regulatory 

agencies, (h) accrediting organizations, (i) data standards & infrastructure organizations, (j) 
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federal & private payers, (k) clinical research organizations (CROs), and (l) the pharmaceutical 

and device industries. 

5.1.3 Division of Labor 

Research Question 1.2 examines the division of labor in the activities entailed by the CathPCI 

Registry system: “What is the division of labor involved within these activities?” AT views work 

as a collective activity with a hierarchical structure (Stvilia, 2006, p. 47), or a division of labor 

among the participants. This division of tasks engenders different “positions” (or, roles) that 

entail different points of view, or perspectives, on the collective activity en toto (Engeström, 

2001, p. 136). The relationship between “object” and “community” is mediated by division of 

labor. (Reference Figure 4.1.) This subsection describes the division of labor among the two 

overlapping activity subsystems described above—(1) the first revolving around data curation 

for the Registry (The “CathPCI Registry Subscriber Activity Subsystem,” Figure 5.1) and, (2) 

the second, dealing with Registry data use (The “CathPCI Registry User Activity Subsystem,” 

Figure 5.2). Subsections 5.1.3.1.3 and 5.1.3.1.4 rely on information gleaned in the semi-

structured interviews. 

 5.1.3.1 Division of labor among CathPCI Registry subscribers. Figure 5.1 depicts the 

activity subsystem of CathPCI Registry Subscribers. This model distinguishes four groups that 

participate in the generalized activity of data curation: 

(1) subscribing hospitals and free-standing Cath Labs; (2) cardiologists who care for patients at 

the subscribing facilities and participate in the Registry; (3) Registry data curators in QI 

departments or the Cardiovascular Service Line Department at subscribing facilities, which 

typically has oversight of the hospital facility’s Cath Lab; and (4) facility Cath Lab Staff.  The 

combined efforts of these participants, mediated by the division of labor (Section 5.1.2), yield 

Registry data. After processing by NCDR, that data is reported to facilities as benchmarked, risk-

adjusted patient outcomes and performance information, which will be used locally to inform 

facility-level clinical QI efforts (See Figure 5.2). The following descriptions of each of the four 

Subscriber/data curation groups explain how the division of labor mediates the relationship 

between “object”—high quality, benchmarked, risk-adjusted patient outcomes information to 

support QI—and “community.” 
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5.1.3.1.1 Subscribing hospitals and free-standing Cath Labs. Subscribing hospitals and 

free-standing Cath Labs pay NCDR an annual subscription fee to participate in and contribute to 

the Registry. These facilities contract to supply NCDR with a data set that, in turn, enables 

NCDR to generate a risk adjustment model, by which individual facilities and physicians are 

able to compare their hospital’s performance given its case mix using risk-standardized, 

aggregate benchmarks (calculated by NCDR) of: (a) all Registry participants and (b) an average 

CathPCI Registry hospital’s performance given its volume and case mix (i.e., “Comparison 

Group”). This benchmarking guides internal QI efforts to affect the community’s shared object 

of optimal patient outcomes and hospital performance, as defined by CathPCI Registry outcome 

metrics and process measures. 

5.1.3.1.2 Cardiologists who participate in the Registry. Individual cardiologists who care 

for patients at a subscribing facility and who choose to participate in the Registry, also contract 

with NCDR. These cardiologists contribute to the patient record and are given access to the 

Registry Portal, and specifically to the Physician Dashboard. Access to the Physician Dashboard 

enables physicians to compare their own performance to that of other, subscribing cardiologists 

in their local practice and nationally. Agreement to participate in the hospital’s QI program is 

implicit in a physician’s contractual agreement that involves both NCDR and the hospital. CMS 

and other payers incentivize physician participation in the Registry through pay-for-performance 

programs. 

 5.1.3.1.3 Data curators in QI Departments or Cardiovascular Service Line 

Departments. Participant responses in the semi-structured interviews indicated that some hospital 

organizational structures situate the work of Registry data curators under a nursing manager in 

the QI department. In other hospitals, curation work is organized within the hospital’s 

cardiovascular administrative department under a lead cardiologist or a nursing manager’s 

oversight. Some curators who work in QI departments also have dual curation and QI roles, 

which entail use of benchmarked Registry information (i.e., “NCDR-processed” Registry data) to 

improve quality of patient care and outcomes that goes beyond data mining, analysis, reporting, 

and information dissemination/reporting. Data use for these curators can involve the performance 

of “concurrent chart review” and training clinical staff in the application of Registry metrics for 

QI.  
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5.1.3.1.4 Facility Cath Lab staff. Workflow efficiencies recommend that data curation be 

performed by Cath Lab staff for the collection of intra-procedural (i.e., while the patient is in the 

Cath Lab) data elements. However, an interview participant described a case in which the person 

in the Cath Lab who was tasked with the responsibility made an encoding error due to 

unfamiliarity with the relevant data definition. Cath Lab staff who curate for the Registry often 

juggle regular, clinical, Cath Lab duties with data curation duties, which has the potential to 

threaten DQ. On the other hand, Cath Lab staff have intimate familiarity with cardiovascular 

anatomy, characteristics of various medical devices (e.g., cardiac stents) used in the Lab and 

captured in the Registry, and they have direct contact with the cardiologist performing the 

procedure. The Cath Lab data curator can quickly seek clarification for any intra-procedural data 

element about which he or she has some uncertainty. 

5.1.3.2 Division of labor among users of CathPCI Registry data. Figure 5.2 diagrams 

the activity system of “Users of CathPCI Registry” data (including, NCDR- and DAC-processed 

data, and unprocessed Registry data). The communities that comprise this large, heterogeneous 

group of stakeholders include: (a) facility QI/PI department staff, (b) subscribing cardiologists, 

(c) subscribing facility/hospital administrators, (d) ACC-NCDR, ACC Foundation, (e) DCRI & 

Yale CORE, (f) external organizations, and (g) scientists working in cardiology research. Users 

of Registry data can be classified as “internal” (to the central CathPCI Registry activity system) 

or as “external” users. Internal users are the intended users of Registry data, and so are classified 

here also as “primary users.” The primary purpose of the Registry is for QI, which is reflected in 

the division of labor. Select staff in subscribing hospital facilities are given access to both the 

“raw,” unprocessed Registry data and that processed by NCDR (i.e., the benchmarked metrics in 

Quarterly Outcomes Reports): QI department administrators, data curators and participating 

cardiologists. The vast majority of hospital Registry data users only have access to aggregated 

data disseminated on-demand via hospital electronic dashboards or during clinic department QI 

meetings and Power Point slides. QI staff identify gaps, report on those in meeting with clinical 

administrators and participating physicians. Then, clinical administrators identify strategies to 

remedy gaps and to whom the remedies should be delegated. Metrics that have not met quality or 

performance targets are monitored. Then, the process is repeated. Data curators who work in 

facility QI departments mine, query, and report on Registry data for QI purposes. They also 

respond to ad hoc requests for data analysis. These data curators also may perform concurrent 
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chart review to identify issues prior to or soon after the patient has left the hospital. Concurrent 

chart review (and, often abstraction) is a strategy to catch or even prevent quality and 

performance problems through monitoring of the medical chart and collaboration with clinical 

staff. Concurrent chart review is a proven strategy to improve the quality of patient care and the 

medical record by identifying gaps in patient care, and missing or ambiguous documentation that 

is relevant to the Registry. 

Several interview participants described strong physician interest in comparing their own 

NCDR-reported data with that of other cardiologists in their practice group. These stakeholders 

are personally invested in the data. Cardiologists understand better than the majority of other 

Registry users the practical issues that impact the NCDR metrics and the quality (i.e., utility) of 

those metrics in achieving outcomes. This expertise can result in a more complex assessment of 

the data definitions and the metrics. Most interview participants recounted interactions with 

cardiologists problematizing curator interpretations of bedrock assumptions, sometimes calling 

into question the expertise of both the data curator and ACC guidelines and standards 

committees. 

DCRI staff handle both “raw” and NCDR-processed proprietary data to run analyses for 

ACC research projects and external researchers. Yale CORE is also designated as a DAC (Data 

Analytic Center) for the Registry. DCRI is the largest academic CRO (clinical research 

organization) in the US. Staff include statisticians, biostatisticians, research cardiologists, public 

health researchers, etc. DCRI’s organizational experience and expertise in clinical research and 

medical “Big Data” projects make DCRI staff frequent partners (and authors) on ACC research 

projects. 

 External users of CathPCI Registry data are by and large secondary data users. Federal 

(CMS) and private payers (e.g., Blue Cross Blue Shield) receive some NCDR-processed 

Registry data from ACC-NCDR. That process data is used to establish hospital and physician 

qualification in pay-for-performance programs. CathPCI Registry data has been linked to 

administrative Medicare data to assess longitudinal patient outcomes. A large group of external 

organizations are medical societies that co-sponsor NCDR registries with ACC (e.g., SCAI on 

the CathPCI Registry, and STS) and participate on standards development, consensus creation, 

and promotion (e.g., AHA). Scientists external to ACC and DCRI use ACC’s proprietary, DCRI-

analyzed (processed) data. The general public (including patients, of course) is able to access 
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publicly reported Registry data to compare participating hospitals on some quality measures and 

patient outcomes on CMS’ HospitalCompare and ACC’s CardioSmart Websites. However, 

prospective patients may not realize that currently, public reporting through ACC is voluntary 

and is, therefore, subject to sampling bias. Patients may assume merely that there is no data, 

possibly because a site does not participate in the Registry.  

Some states in the US that mandate participation in the Registry receive processed 

Registry data from ACC. Those states verify participation and monitor parameters of interest to 

the public (e.g., appropriate use to ensure the safe practices) and for state-level, public health 

monitoring. 

5.1.3.3 Comparison of divisions of labor in the Gene Ontology (GO) (Wu, 2014) and 

the CathPCI Registry. This study’s findings in synthesis will now be compared to those related 

to the division of labor for the GO activity system. (Reference Table 5.3, below.) The division of 

labor in the GO and the Registry are superficially similar in that there are administrators with 

policy, gate-keeping, and technical roles requiring expertise in software/database- and science-

related domains; data contributors and data users. Some of the most salient distinctions between 

the two systems’ divisions of labor likely are related to the commercialism and proprietary nature 

of the relatively closed system of the Registry and the hospital norms of graduated, social 

hierarchy. Although both communities are heterogeneous, the Registry system distinguishes 

more roles, which may reflect broader variation in the activities in which the community is 

engaged in, especially with respect to use of the Registry data.  

 

5.1.4 Tools 

Research question 1.5 examines the tools used in activities surrounding the CathPCI Registry: 

“What are some of the tools used in these curator activities?” According to AT (Engeström, 

1990), tools, can be physical (e.g., hammers, computers) or abstract (e.g., language, symbols). 

Tools can be understood as external objects or internal symbols that communities use to detect 

and resolve DQ problems present in the CathPCI Registry. Tools mediate human activities and 

shape the way that people act. Tools are created and transformed during the development of an 

activity. As products of culture and mediators of human interaction with the world, tool use 

transmits culture and social knowledge (Kaptelinin & Nardi, 1997, 2012). 
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The relationship between subjects and objects are mediated by tools. Tools identified 

through document review and semi-structured interviews are presented in synthesis and 

categorized below based on subject and object. (Reference Sections 4.1.7 and 4.2.5, and Table 

5.4, below.) Please note that multifunctional tools can be used for different purposes by different 

stakeholders. Therefore, there is considerable overlap among categories of use. Then, Registry 

tools are compared to GO tools (Wu, 2014). 

5.1.4.1 Tools of CathPCI Registry data curators. This subsection describes some of the 

tools that can be used to curate data for the CathPCI Registry. 

5.1.4.1.1 Primary source materials. Aside from clinician’s themselves, medical records 

are the only tool type in this category. 

5.1.4.1.2 Medical records. Medical records, in electronic and hard copy form; as images, 

documents and audio recordings; distributed, in hospital, ER, and clinic HIM systems, serve as 

the source documents for the data that is collected and encoded into the Registry. They are also 

used in NCDR site audits to validate curated Registry data 

5.1.4.1.3 Curation annotation documents. Some interview participants recounted how 

they prepared for eventual, random site audits during the curation process by collecting and 

appending relevant pieces of the patient’s medical record, any FAQ responses from the NCDR 

Clinical Support Team to questions about that specific patient, to an annotated (hard copy) 

CathPCI Registry Data Collection Form. While some curators documented all of their responses 

for each data field, others made notes only about irregularities. 

5.1.4.1.4 Databases & other data collection tools. NCDR’s complimentary CathPCI, 

Web-based data collection tool provides a data export feature for the creation of custom queries 

and allows interoperability among shared data fields. 

Third-party vendor software (e.g., Lumedx, Cedaron): NCDR certifies some third-party 

data collection software based on compliance with data standards that enable high quality data 

collection for the Registry using automated DQ checking algorithms applied immediately on data 

entry. Other software standards facilitate interoperability (data transfer) with the NCDR EDW. 

To be certified, the software must use all of the data fields and provide an interface with a similar 

form and feel as that of NCDR’s CathPCI Registry Data Collection Form. Some vendor software 

is also designed for interoperability with leading Cath Lab HIM system to auto- populate some 
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of the Registry data fields. Some of the certified software is designed to facilitate data querying 

and analysis. 

Registry Data Collection Form: The NCDR provides various documents (e.g., the 

Coder’s Data Dictionary, the Data Collection Form, etc.) and applications (e.g., the online FAQ 

submission tool) to assist subscribers in curating data 

Other Forms/Electronic Templates (e.g., for Cath Lab curators): Several interview 

participants discussed creating site-specific templates (hard copy and electronic) for use as data 

collection job aids. These job aids are intended to decrease effort, improve efficiency and DQ. 

5.1.4.1.5 Data standards. Software data standards related to data structure (e.g., ANSI, 

DICOM, HL7, ISO) terminologies (ATC, HL7, DRG’s, ICD-9/10, SNOMED, LOINC, UMLS) 

ontology (e.g., DVDO), and semantic approaches impact software interoperability. NCDR-

certified third-party vendor software adheres to NCDR specified software requirements, for data 

collection and transfer, including encryption. Data curators rely on the interoperability of third-

party vendor software to collect and transfer locally curated data to the ACC-NCDR EDW. Prior 

to incorporation into the EDW, submitted data undergoes automated DQ checking. 

5.1.4.1.6 Abstraction tools. 

External Data Abstraction Services: NCDR-compatible data abstraction service providers 

are clinical specialists experienced in data abstraction for NCDR registries, including the 

CathPCI Registry. Q-Centrix and Primaris are examples of such service providers. Q-Centrix 

uses its proprietary Q-Apps platform and a team of RN-pre quality information specialists. Like 

other providers, Q-Centrix’s services include clinical surveillance (i.e., concurrent chart review), 

chart abstraction, data analysis and QI. Q-Centrix partners with 78 hospitals on NCDR registries 

and has abstracted more than 156,000 NCDR cases since 2013. Q-Centrix advertises that its 

registry solutions allow partner hospitals to focus more time on caring for patients and 

monitoring quality practices, reducing registry errors, improving quality, and maximizing 

productivity among hospital staff. 

 

  

http://cvquality.acc.org/NCDR-Home/Data-Collection/How-to-Collect-Data/QCentrix.aspx
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Curatorial Activities 

Curate & Manage Registry 

• Create Registry data (i.e., medical 
record). 

• Assure medical record DQ. 
• Encode medical record. 
• Assure Registry DQ. 
Enable Performance Improvement 

• Mine, query, & analyze local data. 
• Monitor & report patient 

care/outcomes metrics to 
stakeholders. 

• Facilitate use of metrics to 
improve patient care & outcomes 
through information 

dissemination & training. 

 

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

  

  

  

Tools 

• Medical records (e-/EMR & paper-based) 
• ACC-NCDR CathPCI Portal/Dashboards 
• NCDR’s CathPCI Web-based data collection 

tool 
• Curation Annotation Too 
• CathPCI Registry Data Dictionary 
• CathPCI Registry metrics 
• 3rd party vendor software (e.g., Lumedx, 

Cedaron) 
• Services provided by external data abstraction 

companies 
• NCDR’s DQP (e.g., data abstraction training; 

FAQ Tool; automated DQ-checking 
algorithms; site DQ and Data Outlier Reports, 
& independent site audits) 

• ACC-NCDR Quarterly & Annual Outcomes 
Reports containing benchmarked data 

• Social Media (e.g., Linkedin Groups) 

• ACC-NCDR Conferences 

Object 
“High quality,” benchmarked, 
risk-adjusted patient outcomes 
information to support QI 

Division of Labor 
• Hospital/QI/Cardiovascular 

Service Line Administrators 
• Data contributors (i.e., “care 

providers”: MDs, RNs, Cath 
Lab Techs, etc.) 

• Data curators 
• Enterprise Data Warehouse 

(EDW) stewards 
• Facility-level Registry 

gatekeepers  
• Internal users of Registry 

data 

 

Community 
• Subscribing hospitals & 

free-standing Cath Labs 
• Subscribing 

cardiologists 
• Facility QI Staff 
• Facility Cath Lab Staff 
• Facility IT Staff 
• 3rd Party Software 

Vendors 
• Staff employed by 

external abstraction 

companies 

Subject 
CathPCI Registry 

Curator-Subscribers 

Rules 
• Registry policies 
• NCDR’s registry 

management requirements for 
subscribers (e.g., data 
submission schedule) 

• Security, confidentiality, & 
privacy laws, corporate 
policies (e.g., HIPAA & CFR 
Part 11) 

• CathPCI Registry data 
definitions 

• Registry’s prescribed DQ 
thresholds  

• Professional ethics 
• AHA, ACC-SCAI guidelines 

and standards of practice 
(e.g., AUC criteria) 

 

Figure 5.1 The Activity System of CathPCI Registry Curator-Subscribers 
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Data Use Activities 

Improve Patient Care & Outcomes Locally 

• Mine, query, & analyze local data. 
• Use benchmarked metrics to identify 

“fall-outs.” 
• Review problematic cases in “M&M” 

(Morbidity & Mortality) meetings, 
involving relevant care providers and 
administrators to identify & resolve 
problems. 

• Improve current processes via discussion 
to meet target goals. 

• Implement changes in processes & 
monitor impact/s. 

• Audit facilities as part of NCDR’s DQP. 
Improve Patient Care & Outcomes Non-

locally 

• Incentivize improvement through pay-
for-performance and public reporting. 

• Analyze aggregated data. 
• Conduct and publish research to identify 

trends, factors affecting patient 
outcomes, best practices, etc. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

  

  

Division of Labor 
• Facility QI Staff 
• Patient care providers 

(interventional 
cardiologists, other MDs, 
RNs, Cath Lab Techs, 
hospital lab staff, etc.) 

• CathPCI Registry 
gatekeepers 

• Enterprise Data Warehouse 
stewards 

• Payers (e.g., CMS) 
• NCDR-assigned Data 

Analytic Centers (DACs) 
• Authors of publications 

using Registry data  
• ACC Analytic & Research 

Services 

 

Community 
• Facility QI Departments 
• Participating Cardiologists 
• Subscribing Facility/Hospital 

Administrators 
• ACC-NCDR, ACC Foundation 
• 3rd Party Software Vendors 
• External Organizations (e.g., 

payers, accrediting organizations) 
• Yale CORE & DCRI  
• Scientists conducting cardiology 

research 
• Industries (e.g., device & pharma) 
• Cardiovascular patients  

 

Rules 
• Registry policies, 

esp. those related to 
data use. 

• Security, 
confidentiality, & 
privacy laws, 
corporate policies, & 
professional ethics 
(e.g., HIPAA & CFR 
Part 11) 

• Technology standards 
(e.g., HL7, DICOM) 

 

Subject 
Users of CathPCI 

Registry Data 

Object 
Optimized outcomes and manage-

ment of coronary disease patients 

(particularly those receiving catheter-

ization and/or PCI) using data of high 

quality. 

• ACC-NCDR CathPCI Dashboard 
• ACC-NCDR CathPCI Physician 

Dashboard 
• CathPCI Registry Data Dictionary 
• 3rd party software (e.g., Lumedx, 

Cedaron) 
• CathPCI Registry metrics 
• ACC-NCDR Quarterly & Annual 

Outcomes Reports containing 
benchmarked data 

• ACC-NCDR QI Toolkits 
• Data analytics services of NCDR or 

NCDR-approved DACs (DCRI or Yale 
CORE) 

• Public reporting outlets (e.g., ACC) 
• Social Media (e.g., Linkedin Groups) 
• ACC-NCDR Conferences 

Tools 

Figure 5.2 The Activity System of Users of the CathPCI Data (Processed & 

Unprocessed Data) 
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Table 5.3 Comparison of Division of Labor in CathPCI Registry to the Division of Labor in the 
Gene Ontology (GO) (Wu, 2014) 

Document Review Interview Data The GO 

ACC & NCDR 

Management Board 

 The Go Project Team 

 CathPCI Registry Steering 
Committee 
 

  GO directors group 

CathPCI Registry 

Administrative Staff  
CathPCI Registry 

Administrative Staff 
 GO gatekeepers 

 IT Support Team   GO curators, software engineers 
 Clinical Support Team  Clinical Support Team  
 Duke Clinical Research 

Institute 
 

  

CathPCI Registry 

Subscribers 
(Data Contributors & 
Curators) 

CathPCI Registry 

Subscribers 
(Data Contributors & 
Curators) 

The GO Contributors 

 Data curators  Data curators  GO Consortium members 
 Cardiologists  Cardiologists  External communities & groups 
 Cath Lab staff  Cath Lab staff  
 Other healthcare providers 

 
  

Users of Processed Registry 

Data 

Users of Processed Registry 

Data 
The GO Users 

 Data Curators  Data Curators  Bioinformaticians 
 Cardiologists  Cardiologists  Bench scientists 
 QI Hospital Administrators 

& Middle Managers 
 QI Hospital Administrators 

& Middle Managers 
 

 QI Hospital Staff  QI Hospital Staff  

 

 

5.1.4.1.7 DQ Assurance Tools (NCDR’s DQ Program). 

Automated DQ-checking algorithms: Automated, registry-specific algorithms that require 

predetermined levels of completeness and consistency for submitted data fields are applied to 

data submitted by local curators to the NCDR EDW. Before entering the EDW, all submissions 

are scored for file integrity and data completeness, receiving one of three scores that are 

transmitted in response to a facility having uploaded data. The DQR uses a color-coded 

completeness scoring scheme.. DQ checking also occurs at the time of upload to identify 

incomplete, inconsistent, and missing data. The system will only accept data into the Enterprise 

Data Warehouse (EDW) that meets NCDR-prescribed DQ thresholds. NCDR also requires use 
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of automated DQ checking in NCDR-certified third-party vendor data collection software to 

assess DQ at time of entry into that software (not just at the time of upload to the NCDR EDW). 

Site DQ Reports: After data is submitted (uploaded) to NCDR, automated DQ checking 

generates a DQ Report (DQR) that informs the curator if the data meets the required DQ 

thresholds. If data does not meet the required thresholds, the curator must correct the errors and 

resubmit until a “Green” passing score is achieved. 

DQR Companion Guide: NCDR also publishes on its portal a “DQ Report Companion 

Guide” that explains NCDR’s automated DQ Reporting Program to subscribers, including use of 

red, yellow, and green icons to indicate acceptance of data by the NCDR after quarterly and 

annual data uploads to the NCDR.  

Data Outlier Reports: NCDR periodically generates a site-specific, programmatic 

evaluation of selected data elements when the incidence of coding falls outside of the expected 

range. The report is not intended as a punitive measure. Rather, it is designed to encourage 

facilities to review their processes for errors in data definition interpretation and/or coding and/or 

to understand facility-specific population or care variations that may result in these types of 

atypical data submission. 

Random On-site audits: NCDR conducts on-site audits as part of the NCDR DQP. Sites 

are notified via email of selection for audit. If a site is selected for audit, materials will be posted 

to the ‘File Delivery’ tab located on the Registry’s Dashboard page. 

5.1.4.1.8 Training tools. 

FAQ Tool: The NCDR FAQ Tool is accessed through the CathPCI Registry portal. 

Curators are able to submit specific case questions that are not addressed by the Data Dictionary. 

The tool transmits curator questions to the Registry Clinical Team. The Clinical Team responds 

to questions. The questions and responses are archived for community access, are searchable, 

and can be printed out en toto, or by data element. The FAQ responses supplement the Data 

Dictionary. In some cases, the Clinical Team member’s includes the recommendation to append 

the response to the curator’s abstraction archives (i.e., the curator’s meta-data documenting the 

rationale for encoding decisions made) in case of audit by NCDR. 

Monthly RSM Conference Calls: NCDR provides monthly Registry Site Manager (RSM) 

conference call meetings in which the CathPCI Registry clinical support staff present Power 

Point slide presentations that often integrate training on data definitions that use patient cases as 
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examples. Registry participants are able to submit questions and receive responses from NCDR 

Clinical Support Team on a variety of topics, including data use. 

ACC-NCDR Conferences (Nat’l and Regional): NCDR holds national, annual 

conferences and regional conferences in which subscribers to any of the NCDR registries, 

medical researchers, and other interested parties may attend. Multi-day, face-to-face training 

dealing with data abstraction and use of the NCDR registries for QI is provided for data curators 

and other facility administrators. 

5.1.4.1.7 Communication tools. 

ACC-NCDR Conferences: (Nat’l and Regional): NCDR holds national, annual 

conferences and regional conferences in which subscribers to any of the NCDR registries, 

medical researchers, and other interested parties may attend. Multi-day, face-to-face training 

dealing with data abstraction and use of the NCDR registries for QI is provided for data curators 

and other facility administrators. 

Social Media (e.g., Linkedin Groups). 

FAQ Tool: The NCDR FAQ Tool is accessed through the CathPCI Registry portal. 

Curators are able to submit specific case questions that are not addressed by the Data Dictionary. 

The tool transmits curator questions to the Registry Clinical Team. The Clinical Team responds 

to questions. The questions and responses are archived for community access, are searchable, 

and can be printed out en toto, or by data element. The FAQ responses supplement the Data 

Dictionary. In some cases, the Clinical Team member’s includes the recommendation to append 

the response to the curator’s abstraction archives (i.e., the curator’s meta-data documenting the 

rationale for encoding decisions made) in case of audit by NCDR.  

DQ Report (DQR): After data is submitted (uploaded) to NCDR, automated DQ checking 

generates a DQ Report (DQR) that informs the curator if the data meets the required DQ 

thresholds. If data does not meet the required thresholds, the curator must correct the errors and 

resubmit until a “Green” passing score is achieved. 

Monthly RSM Conference Calls 

5.1.4.2 Tools of CathPCI Registry data users. This subsection describes some of the 

tools that can be used to work with NCDR-processed Registry data. 

5.1.4.2.1 Primary (source) records. Medical records, in electronic and hard copy form; as 

images, documents and audio recordings; distributed, in hospital, ER, and clinic HIM systems, 
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are the source documents for the data that is collected and encoded into the Registry. Medical 

records also are used retrospectively in combination with NCDR-processed Registry data in 

hospital QI efforts (e.g., root cause analysis) to improve patient care.  

5.1.4.2.2 NCDR Product (processed) data & product interpretation tools. This category 

of Registry data user tools are associated with use of NCDR processed data (a tool, itself) and 

tools to use the tool. NCDR processed data is delivered in the form of frequency statistics on 

patient outcomes, performance metrics and quality measures. NCDR provides tools to facilitate 

access and interpretation of that processed data. 

CathPCI Registry Data Dictionary: CathPCI Registry Coder’s Data Dictionary: NCDR 

supplies subscribers with an electronically searchable and printable data dictionary as an 

essential, CathPCI Registry job aid. 

ACC-NCDR Quarterly & Annual Outcomes Reports: CathPCI Registry metrics: ACC-

NCDR measures and metrics are parameters that are used to analyze and report quality and 

performance in NCDR reports. They provide information about a hospital’s relative performance 

on aggregate benchmarks with respect to all Registry participants. Comparisons are used to guide 

local QI efforts. Measures and Metrics are developed with expert guidance using clinical 

guidelines and evidence. Quarterly and annual Outcomes Reports are the embodiment of the 

CathPCI Registry’s primary product—NCDR-processed data using ACC quality metrics and 

measures, proprietary risk-adjusted modeling, and benchmarking. The quarterly and annual 

reports constitute the most essential information provided by the Registry to support local QI 

efforts. The reports can be accessed online via the Dashboards, in downloadable .xml files, 

printable PDF’s through the ACC-NCDR CathPCI Registry portal. 

Performance Measures are the process, structure, efficiency, and outcome measures that 

have been developed using ACC/AHA methodology, which includes the process of public 

comment and peer review. 

Quality Metrics are the measures that have been developed to support self assessment and 

QI at the provider, hospital, and/or health care system level. 

Database Tools: In addition to the data curation functions of NCDR-certified CathPCI 

Registry software tools, many of these tools are also able to drill-down into local processed and 

“raw” data to look for trends, perform ad hoc queries, and identify “fall outs.”  
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ACC-NCDR CathPCI General User & Physician Dashboards: The Dashboards are 

accessed through NCDR’s password-protected CathPCI Registry portal. NCDR-processed data is 

accessible in a format very similar in look and feel to the printable Quarterly Outcomes Reports 

in PDF format. They use the same box-and-whisker plots in an Executive Summary divided into 

tabbed Web pages based on topical section of the Executive Summary. The Dashboards allow 

users to “drill-down” to specific patient information. The Physician Dashboard is intended for 

use by physicians and contains confidential performance information. The Physicians Dashboard 

allows comparisons of participating physicians in the hospital on a variety of benchmarks. 

NCDR “AUC (Appropriate Use) Companion Guide: NCDR publishes the “AUC 

Companion Guide,” which describes the appropriate use model and how it is used by NCDR in 

data analysis and reporting. 

ACC-NCDR Bleeding Model to Predict Risk of Bleeding: NCDR supplies subscribers 

with a tool to predict risk of post-procedure bleeding among patients undergoing PCI. The tool 

was last updated in 2013. Detailed clinical data from 1,043,759 PCI procedures at 1,142 centers 

from February 2008 through April 2011 participating in the CathPCI Registry were used to 

identify factors associated with major bleeding complications occurring within 72 hours post-

PCI. Risk models (full and simplified risk scores) were developed in 80% of the cohort and 

validated in the remaining 20%. The full model includes 31 variables, while the risk score uses 

ten variables. The tool can be used by cardiologists to assess a patient’s risk for bleeding prior to 

performance of PCI. 

 ACC-NCDR RAMR (Risk Adjusted Mortality Rate) Model: An informational 

document that provides both lay and highly technical (i.e., statistical) descriptions of the 

development and application NCDR’s Risk-adjusted Mortality Model to accommodate the 

differences in case mix between hospitals. Useful for understanding the impact of RAMR in 

NCDR’s benchmarked reporting. (Different registries and agencies use different risk-adjustment 

models. NCDR’s is proprietary and while the report is useful, the information in the document 

does not enable replication of the statistical procedures, nor as a result, NCDR’s statistical results 

when applied to local raw data. Thus, the values of the benchmarked metrics that are reported in 

NCDR’s Quarterly and Annual Outcomes Reports cannot be replicated at the site level.) The 

RAMR Model is endorsed by NQF. 

file:///C:/Users/Alison%20von%20Eberstein/Documents/FSU/Dissertation/ACC%20-%20Julia%20Chang/CathPCI%20Resources%20Documents%20accessed%20Online/auc_companion_guide-2-25-15.pdf
file:///C:/Users/Alison%20von%20Eberstein/Documents/FSU/Dissertation/ACC%20-%20Julia%20Chang/CathPCI%20Resources%20Documents%20accessed%20Online/auc_companion_guide-2-25-15.pdf
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 ACC-NCDR Appropriate Use Criteria (AUC): A collaborative report by the ACCF, 

SCAI, AATS (American Society of the Association for Thoracic Surgery), AHA, and ASNC 

(American Society of Nuclear Cardiology) journal article accessible on the portal as an 

information document that describes the Appropriate Use Criteria model used by the NCDR 

Registries (Patel, Dehmer, Hirshfeld, Smith, et al., 2009). 

5.1.4.2.3 “Raw” data analytic tools. Third-party Vendor software (e.g., Lumedx, 

Cedaron): In addition to the data curation functions of NCDR-certified CathPCI Registry 

software tools, many of these tools are also able to drill-down into local processed and “raw” 

data to look for trends, perform ad hoc queries, and identify “fall outs.” 

Data analytics services of NCDR or NCDR-approved DACs (DCRI or Yale CORE): 

DCRI and Yale CORE provide ACC-approved researchers with requested data analyses. As 

research partners of ACC, DCRI and Yale CORE also provide the ACCF with statistical support 

services.  

5.1.4.2.4 QI Tools. The NCDR provides subscibers with QI Toolkits to augment use of its 

processed data (reported in the Quarterly and Annual Outcomes Reports). 

5.1.4.2.5 Communication/reporting tools. The CathPCI Registry Quarterly Outcomes 

Report reports hospital performance, quality, and outcomes in terms of metrics. ACC-NCDR 

“measures” and “metrics” are parameters that are used to analyze and report quality and 

performance in NCDR reports. They provide information about a hospital’s relative performance 

on aggregate benchmarks with respect to all Registry participants. Comparisons are used to guide 

local QI efforts. Measures and Metrics are developed with expert guidance using clinical 

guidelines and evidence. Quarterly and annual Outcomes Reports are the embodiment of the 

CathPCI Registry’s primary product—NCDR-processed data using ACC quality metrics and 

measures, proprietary risk-adjusted modeling, and benchmarking. The quarterly and annual 

reports constitute the most essential information provided by the Registry to support local QI 

efforts. The reports can be accessed online via the Dashboards, in downloadable .xml files, 

printable PDF’s through the ACC-NCDR CathPCI Registry portal. 

FAQ Tool: The NCDR FAQ Tool is accessed through the CathPCI Registry portal. 

Curators are able to submit specific case questions that are not addressed by the Data Dictionary. 

The tool transmits curator questions to the Registry Clinical Team. The Clinical Team responds 

to questions. The questions and responses are archived for community access, are searchable, 
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and can be printed out en toto, or by data element. The FAQ responses supplement the Data 

Dictionary. In some cases, the Clinical Team member’s includes the recommendation to append 

the response to the curator’s abstraction archives (i.e., the curator’s meta-data documenting the 

rationale for encoding decisions made) in case of audit by NCDR.  

ACC-NCDR National and Regional Conferences: NCDR holds national, annual 

conferences and regional conferences in which subscribers to any of the NCDR registries, 

medical researchers, and other interested parties may attend. Multi-day, face-to-face training 

dealing with data use of the NCDR registries for QI is provided for data curators and other 

facility administrators. 

Social Media (e.g., Linkedin Groups): The Linkedin NCDR Participant and Researcher 

Groups are vehicles for networking. 

Public reporting outlets (e.g., ACC): Consumers who contemplate a hospital stay are able 

to compare hospitals’ infection rates, degrees of surgical success, quality of care, and many other 

CathPCI Registry-relevant metrics on state and federal government websites. Some of the states 

that mandate hospital participation in the Registry (e.g., Florida) also are outlets for public 

reporting. The Florida Agency for Health Care Administration’s FloridaHealthFinder.gov 

website is an example. State-wide data collection efforts by the Florida Agency for Health Care 

Administration contribute to The (AHRQ Agency for Health Care Research & Quality) Inpatient 

Quality and Patient Safety Indicators. Public reports on hospital performance. CMS reports 

AHRQ quality indicators on Hospital Compare. 

ACC’s public reporting program results are reported by using ACC’s CardioSmart 

program. A CardioSmart portal user can find and compare hospitals affiliated with the ACC. Site 

users can also download more detailed data for affiliated hospitals. By tracking and publicly 

reporting NCDR measures, ACC intends to raise public awareness about variation between 

hospitals and to advance evidence-based medical care in the U.S. Hospitals can opt-in to public 

reporting at any time by submitting a data consent form for the NCDR. Hospitals that choose not 

to publicly report will be listed as “not participating” with ACC public reporting. CMS also has a 

public reporting Web site that reports using CathPCI Registry data. 

RSM Monthly Conference Calls: NCDR provides monthly Registry Site Manager (RSM) 

conference call meetings in which the CathPCI Registry clinical support staff present Power 

Point slide presentations that often integrate training on data definitions that use patient cases as 

https://www.ncdr.com/WebNCDR/docs/default-source/ncdr-general-documents/cathpci-registry-public-reporting.pdf?sfvrsn=2
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examples. Registry participants are able to submit questions and receive responses from NCDR 

Clinical Support Team on a variety of topics, including data use. 

RSM Meeting Minutes: Transcripts of the above meetings. 

NCDR Resource Sharing Page: Subscribers to the NCDR registries are able to upload 

tools for the use of others and access for their own use tools and resources provided by other 

Registry participants for the collection and use of Registry data. 

5.1.4.3 Comparison of tools used in the CathPCI Registry to categories of tools used 

in the Gene Ontology (GO) (Wu, 2014). Table 5.4 (below) organizes Registry and GO (Wu, 

2014) tools for comparison. GO tools were classified in 15 categories that include some single 

instances. CathPCI Registry tools were grouped into two umbrella categories based on use: 

Registry data curation and Registry data use. There is significant overlap in Registry tools used 

for data curation and data use. For instance, a tool that documents data standards—the Data 

Dictionary—can also serve an abstraction tool. Subcategories Tools used for data curation 

included the source material (content within patient medical records) on which tools were used to 

accomplish the object of activity—creation of a product in collaboration with NCDR, “High 

quality,” benchmarked, risk-adjusted patient outcomes information to support QI.” NCDR-

approved databases and other data collection tools enable data entry, storage, and/or packaging 

for transfer to NCDR using an encryption key.  

5.1.5 Rules, Standards, and Conventions 

Rules refer to explicit or implicit norms, conventions, or regulations that enable or limit activities 

(Engeström, 1990). The community shares the general object of activity and the rules that 

regulate action. Document review identified Registry policies regulating the activities in using 

the CathPCI Registry. Research Question 1.6 examines the rules, standards, and conventions (or, 

norms): “What are some of the norms and rules regulating these curator activities?”  This 

description represents a distillation of the most salient rules affecting data curation, data sharing 

and data transparency data curation (Reference Sections 4.1.7 and 4.2.7.) 

 The landscape of rules, regulations, and data standards that govern the transmission, 

exchange, and use of proprietary medical data is perhaps more complex than that of other 

scientific domains. In general, registries navigate a complex sea of legal and regulatory 

requirements depending on the developer, the purpose of the registry, whether or not PHI is 

collected, and if the geographic locations in which the data are collected are the geographic 
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Table 5.4 Comparison of Tools Used in the CathPCI Registry to Categories of Tools Used in 
the Gene Ontology (GO) (Wu, 2014) 

Registry Data Curation Registry Data Use The GO 

Primary Source Materials 
• Medical records (e-/EMR & 

paper-based) 

NCDR Product (processed data) & 

Product Interpretation Tools 
• CathPCI Registry Data 

Dictionary 
• ACC-NCDR Quarterly & Annual 

Outcomes Reports containing 
benchmarked data 

• CathPCI Registry metrics 
• ACC-NCDR CathPCI General 

User & Physician Dashboards 
• NCDR “AUC (Appropriate Use) 

Companion Guide” 
• ACC-NCDR Bleeding Model to 

Predict Risk of Bleeding 
• ACC-NCDR RAMR (Risk 

Adjusted Mortality Rate) Model 

• Appropriate Use Criteria (AUC) 

• The GO 
• The GO Annotation File 

(GAF GO tutorials and 
publications) files 
• GO software tools 
• GO Website 
• The GO Subversion 

(SVN) 
 

   
Databases & Other Data 

Collection Tools 
• NCDR’s CathPCI Web-based 

data collection tool 
• 3rd party vendor software (e.g., 

Lumedx, Cedaron) 
• Registry Data Collection Form 
• Other Forms/Electronic 

Templates (for Cath Lab 
curators) 
 

“Raw” Data Analytic Tools 
• 3rd party software (e.g., Lumedx, 

Cedaron) 
• Data analytics services of NCDR 

or NCDR-approved DACs (DCRI 
or Yale CORE) 

 

Data Standards  
• CathPCI Registry Data 

Dictionary 
• CathPCI Registry metrics 

 • Repository GO’s cross 
reference 

 

Abstraction Tools 
• CathPCI Registry Data 

Dictionary 
• FAQ Tool 
• Abstraction services provided by 

external data abstraction 
companies 

• Frequently Updated Closure 
Device List 

  
• GO annotation tools 
• GO term enrichment tools 
• Ontology browsing and 

searching tools 
• Ontology development 

tools 

• TermGenie 
• GO documentation tools 
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Table 5.4 Continued   

Registry Data Curation Registry Data Use The GO 

DQ Assurance Tools 
(NCDR’s DQP) 
• Automated DQ-checking 

algorithms 
• Site DQ Reports 
• “DQR Companion Guide” 
• Data Outlier Reports 
• Random On-site audits 

Training Tools 
- FAQ Tool 
- Monthly RSM Conference 

Calls 
- ACC-NCDR Conferences 

(Nat’l and Regional) 

QI Tools 
• ACC-NCDR QI Toolkits 

 

 

 

 

 

 

 

Training Tools 

• Other community experts 
• GO Helpdesk Projects  

 

   

 Communication Tools 
• ACC-NCDR Conferences 
• Social Media (e.g., Linkedin 

Groups) 
• FAQ Tool 
• DQ Report (DQR) 
• Monthly RSM Conference Calls 

 

Communication/Reporting Tools 
• Quarterly Outcomes Report 
• FAQ Tool 
• ACC-NCDR Conferences 
• Social Media (e.g., Linkedin 

Groups) 
• Public reporting outlets (e.g., 

ACC) 
• Monthly RSM Conference Calls 
• RSM Meeting Minutes 
• NCDR Resource Sharing Page 

Communication tools 
• GO meetings 

   
  Others (e.g., script 

development) 

 
locations in which the data is stored (e.g., state and international laws) (Gliklich, 2014).The 

findings from document review in Chapter 4 (Section 4.1.7) revealed a complex network of 

consortia (with many volunteer participants) working on a surfeit of data standards aimed at 

operationalizing the shared dream of global, interconnected, research platforms that is the “open 

data” movement. The following descriptions of the most salient Registry rules (or, policies), 

relevant federal law, and data standards regulating the activities of CathPCI Registry curation 

and data use represent a very preliminary assessment of the some of the most challenging 

barriers to achieving the “open data” ideal.  

 5.1.5.1 Registry-mandated responsibilities for participation. Several Registry 

rules represent contractual responsibilities of Registry participants’ to support NCDR DQ efforts. 

The most salient include the following. 
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Control for Bias: NCDR requires all PCI patient cases performed in a quarter to be 

submitted by deadline. If the hospital has also contractually agreed to submit data for diagnostic 

catheterization cases, all of these cases that were performed during the current quarter also must 

be submitted by published quarterly deadlines. (To date, the Registry has not mandated inclusion 

of all diagnostic catheterizations for two reasons: the focus has been on improving quality in PCI 

and hospitals’ burden for data entry, given the larger number of diagnostic procedures than 

coronary interventions, may not be sustainable (Moussa et al., 2013). 

Control for Data Completeness: The data curator must resolve all DQ problems until a 

“green” passing flag is achieved. Data that does not achieve the prescribed DQ thresholds will 

not be analyzed that quarter.  

Controls for Data Completeness: Data Consistency, and Accuracy: Data curators must 

use the Registry Data Dictionary to encode the medical records of each eligible patient case. 

Only third-party vendor software or the Registry Web-based data collection tool can be used to 

collect and transmit submitted data. (Both use encryption keys.) 

Controls for Data Security, Confidentiality and Privacy: Portal access is limited to those 

individuals designated by the Registry Site Manager. Portal access requires use of a password. 

5.1.5.2 Federal regulations. (See also Section 4.1.7.3.2.) Some of the federal regulations 

that are the most relevant to data curation and use of Registry data are outlined below. See 

Section 4.1.7.3.2 for more detail. 

5.1.5.2.1 Federal security, confidentiality, & privacy laws. HIPAA & CFR Part 11 

impact data transmission to and from the Registry and data use for research purposes. HITECH 

enhanced the enforcement of HIPAA via Subtitle D, which addresses the privacy and security 

concerns associated with electronic transmission of health information with several provisions 

that strengthen the civil and criminal enforcement of HIPAA rules. Additional state-by-state 

provisions can also apply (Omnibus Rule 2013). 

5.1.5.2.2 Differential data use. When registry data is collected for the purpose of 

research, Title 45 CFR 46 (Public Welfare) applies. The HHS regulations, 45 CFR Part 46, 

include four subparts. Subpart A is known as the Federal Policy for the Protection of Human 

Subjects or the “Common Rule.” The “Common Rule” applies to all research involving human 

subjects conducted, supported or otherwise subject to regulation by any federal department or 

agency which takes appropriate administrative action to make the policy applicable to such 
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research (CFR §46.101, 2009). Because CathPCI Registry data is collected as a part of a 

facility’s (e.g., hospital or free-standing Cath Lab) quality assessment and improvement process, 

Registry data used for QI does not require patient written informed consent. 

Even though CathPCI Registry data is currently collected and stored for QI does not 

mean that it will not be accessed in the future for other purposes (e.g., research) not defined at 

the time of collection. Krucoff et al. (2015) point out a lack of clarity in federal regulations 

regarding appropriate research protections, generally, and informed consent procedures 

specifically. For example, it is unclear if informed consent is necessary for a postmarket device 

registry or in cases when patient information might be accessed for novel or alternative purposes. 

(The CathPCI Registry collects medical device data and could be used for the public good to 

track the safety and efficacy of cardiac stents, for instance.) 

 5.1.5.2.3 DQ. The CMS 30-day rule time delimits volatility of the patient record by 

limiting the time frame to 30 days after a patient leaves the hospital for modifications to the 

medical record to be made. 

5.1.5.3 State rules. Some states mandate hospital participation in the Registry. NCDR 

shares Registry data with certain US states (e.g., California, Florida, Maryland, Minnesota, 

Washington, and West Virginia). Some of the states that mandate hospital participation in the 

Registry (e.g., Florida) also are outlets for public reporting. The Florida Agency for Health Care 

Administration’s FloridaHealthFinder.gov website is an example. State-wide data collection 

efforts by the Florida Agency for Health Care Administration contribute to The (AHRQ Agency 

for Health Care Research & Quality) Inpatient Quality and Patient Safety. State reporting 

programs can be legislative or regulatory. 

5.1.5.4 Professional practice standards. Six of the seven interview participants 

articulated commitment to professional integrity when discussing their efforts to achieve high 

DQ. For the public good, both medical and nursing programs education programs place great 

emphasis on ethical behavior and professional integrity. 

5.1.5.5 Data and software standards for systems integration and interoperability. 

Data standards specify data elements to be used by multiple organizations to create data that can 

be exchanged and processed unambiguously. Data standards are of vital importance to the 

success of the CathPCI Registry for a variety of reasons that revolve around use and 

sustainability of the Registry: (a) optimizing automated quality assurance strategies with the 
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concomitant enhancement of process improvement efforts (Hendel et al., 2014, p. 2324);  (b) 

valid pooling and/or comparison of data across studies, registries in the same and different 

classes (e.g., cardiac with diabetic), and other databases (e.g., administrative and payer 

databases) in the US, EU, and worldwide; (b) decreasing the burden (and, thereby cost) of data 

collection and abstraction (AHRQ; Bhatt et al., 2015; Moussa et al., 2013) from EHRs through 

interoperability of the Registry with EHRs, enabling automated extraction of structured EHR 

data into the Registry (Bhatt et al., 2015); (c) assessing the applicability of research to clinical 

practice, (d) post-market surveillance of medical devices, and (e) supporting the design of 

platforms for distributed networked databases in “Big Data” initiatives for medical, public 

health, medical device, etc. research (Hendel, 2014, p. 2324). 

Table 5.5 compares rules identified in the Go activity system (Wu, 2014) with rules 

identified in the CathPCI Registry system. The most notable difference is the absence of external 

rules in the open GO activity system; all of the rules in the GO deal with internal policies 

governing the activities of GO curators and Local curators in the communities of: (a) model 

organism databases, (b) protein databases, and (c) biological research communities. In contrast 

the CathPCI Registry activity system (which, includes two subsystems distinguished below—

“CathPCI Registry Subscriber-Curator” subsystem and the “Users of CathPCI Registry Data” 

subsystem), is engulfed in federal, state, and hospital security, confidentiality, and privacy laws; 

corporate and Registry contracts and rules; cardiology practice guidelines with associated quality 

metrics; DQ thresholds and software standards that mediate the work of Registry data curators 

within the communities of participating hospitals and physicians, QI departments, Cath Lab staff, 

ACCF, ACC-NCDR, Yale CORE & DCRI, third party software vendors, external abstraction 

companies; industry researchers in the medical device and pharmaceutical industries; and 

cardiovascular patients. The public, federal and state governments on behalf of the public, 

professional and corporate stakeholders require a variety of rules to ensure public safety through 

optimization of outcomes in patients receiving diagnostic catheterizations and PCIs. 

5.1.6 Contradictions  

Research Question 1.7 examines some of the contradictions within and between activity systems 

surrounding the CathPCI Registry: “What are some of the contradictions within and between 

these activities?” The concept of contradictions is directly linked to a central tenet of AT—that 

activity systems are ever evolving. Contradictions are the historically accumulating tensions or 
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Table 5.5 Comparison of Rules Relevant to the CathPCI Registry to Rules Relevant to the Gene 
Ontology (GO) (Wu, 2014) 

Document Review Interview Data The GO 

Registry-mandated responsibilities for 

subscribing participants 

Registry-mandated policies Literary warrant 

Professional practice standards Need to prepare for 

possibility of audit (e.g., 

creation of meta-data) 

Principle of 

consistency 

Federal rules (e.g., HIPAA-HITECH, 

FDA guidances) 

Federal rules (e.g., 

HIPAA) 

Nouns in singular 

format 

State rules  True path violation 

Software standards (e.g., r/t systems 

integration and interoperability per IHE) 

 Species neutrality 

Data structure standards (e.g., ANSI, 

DICOM, IHE, HL7, ISO) 

 Non-gene or gene 

products-specific GO 

terms 

Software standards r/t terminologies 

(e.g., DRG, ICD10, SNOMED, LOINC) 

 Other rules 

Software standards r/t ontologies   

Software standards r/t semantic 

approaches 

  

 

instabilities within and between activity systems that drive a system’s transformation over time. 

Contradictions represent the engine of change and manifest as disturbances, discordances, 

conflicts, ruptures, breakdowns, etc. within and between systems. They can generate innovation. 

AT views systems as dynamic, in a constant state of flux, and nearly always in the process of 

working through contradictions (Kaptelinin & Nardi, 2012; Kutti, 1995); activity system 

instability, rather than equilibrium, is the norm. This section cites examples of contradictions 

categorized according to Engeström’s four-level typology (Kaptelinin & Nardi, 2012, p.35): (1) 

first-level: inner contradictions involving one of the six components of an activity system (i.e., 

subject, object, community, tools, rules, or division of labor), (2) second level: contradictions 

arising between components of an activity system, 
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(3) third-level: problems that emerge in the relationship between the existing form of an activity 

system and its potential, and (4) fourth-level: contradictions within a network of activity systems 

involved in the production of a joint outcome or “object” (Kaptelinin & Nardi, 2012, p. 35). 

Suggestions addressing the identified contradictions are provided in support of the communities 

involved and their activities. See Table 5.6 for a summary of the contradictions identified and 

suggestions to address those tensions. The contradictions are explained following Table 5.6. 

 5.1.6.1 First-level contradictions. First-level contradictions are inner contradictions 

involving each of the six components of an activity system (i.e., subject, object, community, 

tools, rules, and division of labor). (See Table 5.6.) 

 

Table 5.6 Contradictions with Related Suggestions 

Contradictions Suggestions 

First-level Contradictions 

1) Vertical division of labor (managerial 
hierarchy) 
The vertical division of labor does not 
support the expert authority of the data 
curator on issues related to Registry. 
  

 Consider engaging lead 
cardiologist. 

2) Vertical division of labor 
(structural/organization hierarchy) 

 Administrative strategies to support 
rapport-building 

 Propinquity vs. 

 Remedies that address disparity in 
social structure may prove useful. 
 

Second-level Contradictions 

3) Data Dictionary (tool design) vs. High 
DQ (object) 
 

 Structured EHR reports 

 Purposefully designed, task-specific 
job aids for physician 
documentation 
 

 RN training earns CEU’s, etc. 
4) Cost of training (tool) vs. high DQ 

(object) 
 Asynchronous, Web-based training 

 Couple training attendance and 
satisfactory performance on an 
exam with certification and/or 
CEU’s 
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Table 5.6 Continued  

Contradictions Suggestions Contradictions 

Second-level Contradictions 

5) Incentives (tools mediating use) vs. 
object 
Potential for bias associated with use 
of site-affiliated data curators to 
collect, and encode Registry data 
 

 Use external abstraction company 
or QI Admin to  disentangling data 
curation work from Registry data 
use for QI 

6a) Cost of (“high”) Registry DQ (tool) 
vs. utility of Registry data (object) 

 Seek strategies to decrease the 
hospital costs related to data 
curation without compromising 
DQ 

 Automated data extraction and/or 
external abstraction 
 

6b) Impact of health record 
format/organization (tool) on cost of 
DQ vs. high DQ (outcome) 

 Optimize efficient records access 
and retrieval for data curation 
activities 
 

7) Social norms (rule) vs. High DQ 
(object) 

 Engage formal and positional 
authority of lead physician  
 

8) Proprietary nature of health records 
(rule) vs. high DQ (object) 
 

None 

9) Data transparency (rule) vs. data use 
(object) 
 

 

Third-level Contradictions 

10) Current DQ thresholds 
(organizational policy) vs. leveraging 
current DQ in future data uses  
long-term program sustainability 

 Seek consensus among other 
stakeholders on specific acceptable 
DQ thresholds to meet their use 
needs (e.g., device industry 
comparative effectiveness 
research) 

 Seek consensus among targeted 
stakeholders on DQ dimensions to 
inform researchers in those 
industries. 

 Transparently publish DQ 
metadata per targeted 
stakeholders’ needs. 
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5.1.6.1.1 Contradictions within the division of labor.  

Contradiction #1: Vertical division of labor (managerial hierarchy). Data curators 

belong to and are employed by the facility/organization for which they are curating data. Facility 

administrators, including directors and managers of QI departments, Cardiovascular Service Line 

department, and Cath Labs oversee, to a greater or lesser degree depending on the organizational 

structure, the work of data curators; directors and managers are higher in the vertical division of 

labor and have more power and status than curators. Through facility and departmental 

expenditure, facility directors and managers make a considerable investment in hiring data 

curators to manually abstract for the Registry. The employee-employer relationship between 

curators and their supervisors may create bias in data collection. In the curator role, curators 

consult with cardiologists to clarify ambiguous medical record documentation, to resolve 

missing, incomplete, or ambiguous documentation. If working in a QI role, curators also may be 

required to adjudicate disparities and gaps in a cardiologist’s performance as a part of quality and 

process improvement efforts. Although interview participants consistently articulated 

commitment to DQ and genuine concern for neutrality in data collection and reporting, most also 

discussed their affiliations with the key stakeholders and their employer:  “We do this…”; “My 

cardiologist…”; “Takes a lot of guts…,” etc. Registry data curators are on the “front line.” Their 

need to establish and maintain rapport and positive working relationships with facility 

administrators and cardiologists, who are well known for grueling  work schedules (O’Riordan, 

2012) and on whom a curator is collecting and reporting performance data, may sometimes 

conflict with the needs to collect unbiased data and to report impartially. Sometimes, physicians 

understandably may resent the required distraction from patient care and the need to invest time 

and focus, as possibly evidenced in purported (reported second hand) statements by a few 

physicians, about the absurdity and/or validity of CathPCI Registry definitions or measures. (See 

Section 4.2.3.1.) Generally, data curators are not of equal standing with cardiologists in the 

vertical, hospital hierarchy. Curators working in good faith with physicians, who are also doing 

the same, may not be socially well positioned to gain buy-in and full cooperation from these key 

stakeholders. 

There was a large overlap in interview participants’ roles as data users and data curators 

Many of the tasks that data curators were hired to do required curation (e.g., medical record 

abstraction) and dissemination and use of that data once processed by ACC-NCDR (part of their 
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QI role). All participants routinely collaborated with physicians to accomplish data curation and 

QI tasks. However, some interview participants were administratively and physically located in 

cardiovascular departments and/or reported to the lead cardiologist. 

Suggestion: The vertical division of labor supports the legal and expert authority of physicians in 

matters related to medical knowledge. However, that division of labor does not support the 

expert authority of the data curator on issues related to Registry. This experienced and proactive 

data curator effectively solicited the positional (or, “formal”) authority of the lead physician. 

Suggestion: Formal Registry training (designed/delivered by NCDR) for Registry curators may 

benefit curator-physician relationships by improving the content and quality of information 

exchange.  

Contradiction #2: Vertical division of labor (structural/organization hierarchy). Several 

interview participants described physician relationships that developed gradually, in which 

skeptical physicians sometimes came to appreciate the expertise of the curator over time. When 

the work of data curation overlaps with QI tasks, balancing ethical data curation and positive 

working relationships with physician colleagues may become a challenge and benefit from the 

collaborative support of nursing and medical administration. 

Suggestion: Although mere propinquity can improve working relationships (Pfeffer, 1991) and 

information flow (Singh, (2004; Sorenson & Stuart, 2001; Zipf, 1949), curator bias may also 

suffer. Remedies that address disparity in social structure may prove useful.  

 5.1.6.2 Second-level contradictions are those that arise between the components of an 

activity system. 

 5.1.6.2.1 Contradictions between tool and object. Contradictions between object and tool 

refer to cases in which limitations or inadequacy of a tool constrains or prevents the subject from 

attaining the object of an activity. Several aspects of current Registry data collection tools 

increase the cost of data collection and concomitantly inhibit hospital collection of the highest 

quality data: (1) non-automated data extraction due to: (a) the preponderance of unstructured 

medical record data; health records (b) existing in various formats and (c) residing in multiple 

HIM systems; and (d) limited interoperability between HIM systems; (2) clinicians’ variable use 

of Registry-specific terminology in unstructured EMR documentation contexts (an intrinsic 

semantic consistency DQ problem); (3) clinician documentation missing Registry-relevant data, 

due in part to absence of job aids; (4) inefficient data curation due to: (a) Registry-relevant data 
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distributed among various HIM systems; (5) in the context of manual data curation, data 

collection software that does not provide personalized, automated, just-in-time decision support 

to curators for the encoding step of data curation (e.g., data definitions supplied via pop-up 

windows; personalized settings that enable association of personally useful case scenarios), 

potentially resulting in less efficient, lower quality data curation.  

Contradiction #3: Data Dictionary (tool design) vs. high DQ (object). The Registry’s 

use of external data standards, particularly the terminologies adopted by the Registry and applied 

in the Data Dictionary, was discussed in Chapter 4 with respect to the DQ consistency criterion 

of relational semantic consistency (Section 4.1.8.5). While the Registry has invested laudable 

effort in ensuring high external semantic consistency, there is opportunity to improve tools that 

can support intrinsic semantic consistency. Interview participants often discussed inconsistent 

and inaccurate physician use of Registry-relevant terminology that significantly increased curator 

workload and threatened DQ. Even experienced curators described (and evidenced) the difficulty 

of precisely recalling many, multi-dimensional data definitions, especially when the curator job 

duties involved working on a variety of registries. Several factors affect reliable application of 

data definitions by both clinicians and data curators, the most obvious of which is training in 

Registry definitions. The less apparent factor is the design of the Registry Data Dictionary as a 

job aid in the work (activity) of manual abstraction of the medical record. Some design features 

may have considerable impact on cognitive load, efficiency, and the quality of abstraction (i.e., 

DQ). 

Suggestion: The extent to which cardiologists incorporate terminology consistent with the 

Registry definitions in their documentation can be improved using: (a) structured EHR reports; 

(b) purposefully designed, task-specific job aids for physician documentation; and (c) intimate 

knowledge of the definitions and the intentional formation of work habits augmented through 

training that earns CEU’s, etc. Cardiologists and other clinicians can effectively support the 

abstraction work of data curators, and positively impact Registry DQ by accurately using 

Registry data definitions. In the absence of structured reporting software, clinicians’ consistent 

use of Registry-consistent terminology also can increase the reliability and validity of data 

curated through automated extraction. 

Suggestion: An interview participant described her role in a strategy that proved effective in 

decreasing missing Registry-relevant, pre-procedure information in the EHR—the design and 
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implementation of a structured-data reporting tool for cardiologists (and other clinicians) that 

included fields  document pre-procedure information relevant to the Registry. Not all hospitals 

have access to extensible HIM software or personnel capable of capitalizing on that flexibility. 

Another, less technical approach is design of a clinician job aid (e.g., a hard-copy form, or 

pocket-sized card).  

Contradiction #4: Cost of training (tool) vs. high DQ (object). As is the case with most 

US national clinical registries and all of the NCDR inpatient hospital registries, hospitals that 

subscribe to the CathPCI Registry shoulder the burden of data collection (Moussa et al., 2013). 

Data curators represent the largest single hospital expenditure in managing clinical registries 

(Bhatt et al., 2015, p. 2236). Just two of the seven curators who were interviewed indicated that 

they had ever attended the NCDR national conference and the face-to-face training offered there. 

The large majority of interview participants relied on the monthly RSM calls that leverage case 

review; and on-the-job, one-to-one training delivered by a more expert data curator working in 

the hospital. Two of the seven interview participants acknowledged that they had received 

training at an NCDR conference and the face-to-face training offered there. In this exploratory 

study, a significant portion of useful curator training constituted a hospital cost and contributed 

to the hospital burden for data collection.  

 Data curator training (a tool) offered by NCDR consists of: (a) monthly Registry Site 

Manager (RSM) meetings delivered via Web/teleconference; (b) annual face-to-face training at 

national NCDR meetings, which incur cost-prohibitive travel, hotel, and restaurant expenses for 

hospitals and/or data curators; (c) just-in-time, telephonic support from the Registry Clinical 

Support Team; and (d) asynchronous responses from the Registry Clinical Support team to 

questions posed by data curators via email and the FAQ tool. (This author distinguishes between 

“training,” which necessarily provides performance feedback following elicited response from 

the learner, and “informational documents” that do not provide feedback.) Due to the complexity 

of Registry data definitions and considerable variability between patients with respect to medical 

history, in-hospital experiences, including procedural variations, etc., registry “training” ideally 

uses case presentations that require curator response, followed by individualized performance 

feedback. While a registry data dictionary is indispensable to curator work, it is not the industry 

standard for curator training. A usable information document cannot fully accommodate the 

performance needs of curator decision making.  
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Suggestion: Hospitals shoulder the burden of data curation, monetized as the salaries of the 

healthcare professionals hired to curate. Hospitals (and curators) may respond positively to a 

monetary incentive to send their curators to the ACC-NCDR national conference. A more cost-

effective, efficient alternative is implementation of asynchronous, Web-based training. (The 

training advertised on the NCDR Web site was not located by this author via the NCDR Portal or 

the Internet). An incentive for curators is to couple training attendance and satisfactory 

performance on an exam with certification and/or CEU’s. Certification may enhance the 

reputation of the Registry among stakeholders focused on DQ (e.g., researchers interested in 

leveraging the Registry to conduct RCTs, like pharmaceutical and medical device companies; 

CMS; FDA; ACC staff/members developing AUC and RAMR models) (Messenger et al., 2012, 

p. 1487), which also advances the goals of the ACC Foundation. 

Contradiction #5: Incentives (tools mediating use) vs. object. Incentives (mediating 

means, instruments, or “tools”) motivating hospitals and physicians to participate in the Registry 

(e.g., pay-for-performance), and in hospitals’ admitting patients who might skew outcomes 

metric data could conflict with unbiased data creation and/or encoding, and thereby favorably 

skew reporting of patient outcomes. CMS categorizes the performance of hospitals that 

participate in voluntary public reporting of the Hospital 30-Day Risk-Standardized Readmission 

Rate (RSRR) Following Percutaneous Coronary Intervention (PCI) Measure in terms of CathPCI 

Registry data. CMS assigns hospitals to a performance category by comparing each participating 

hospital’s interval estimate to the CathPCI Registry readmission rate. An interview participant 

discussed the tension by some hospitals experience in choosing to accept non-paying patients, 

especially high risk patients who might skew the outcomes data (e.g., mortality rates and 30-day 

readmissions). Incentives may work in the disfavor of such patients, result in sampling bias and 

poor DQ for the Registry, and compromise research based on that data. 

Suggestions: (1) Employ external data curators (i.e., external abstraction company) to decrease 

the potential for bias in encoding. A potential negative outcome of outsourcing the abstraction 

work is less insight into the coding, and thus the strengths and limitations of the medical 

record—a problem akin to not understanding the DQ of any data set, while still needing to use 

that data. However, I think this potential problem, is less risky when weighed against the likely 

benefit of overall improvement in the quality of the encoding. Expanded use of structured 

medical record documents (with definitional pop-up windows) that are specifically designed to 
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accommodate the needs of the Registries in which a facility participates may substantially reduce 

inaccurate and missing data within the medical record.  

(2) Re-organize the work of adjudication, which is often a QI activity assigned to data curators 

because curators are typically the most proficient in the application of Registry data definitions 

to real-world cases. Allocate adjudication to managerial QI staff within the QI department who 

have professional stature more comparable with that of a cardiologist, or to an external 

adjudicator. 

Contradiction #6a: Cost of (“high”) Registry DQ (tool) vs. utility of Registry data 

(object). There is tension between the facility-level costs associated with investment in the 

collection of high quality data and the practical need for useful data, especially in the context of 

state-mandated registry participation and the current economic challenges of hospital-based 

healthcare. The usefulness of the medical information derived from the data residing in any 

clinical database is reliant on the quality of the data (e.g., accuracy, reliability, completeness, 

currency, etc.) contained therein (Roger, 2015; Stvilia et al., 2007). More specifically, the 

usefulness of data in the quarterly and annual Outcomes Reports generated by NCDR is 

inextricably tied to the quality of the data; incomplete, inaccurate, or invalid data will impede, if 

not interfere with local, and even system-wide efforts to optimize the outcomes and management 

of coronary disease patients (particularly those receiving catheterization and/or PCI) (Messenger 

et al., 2012). Based on the absence in the interview data of discussion around the cost-benefit of 

merely satisfy the threshold DQ requirements (or, more precisely, measuring the relationship 

between DQ level and hospital performance), assessed in terms of the Registry patient outcomes, 

quality and performance measures, and the personal and organizational costs of laboring to 

exceed the Registry’s prescribed DQ threshold, there would seem to be little incentive to do so.  

An interview participant provided a rich description of understaffing in a hospital 

economically burdened by the costs of transition to EHRs/HIM and construction. The curator 

described the consequential backlog in unabstracted Cath/PCI cases due to work load. Many 

hospitals have instituted the standard of concurrent abstraction due to the widely recognized 

negative consequences of waiting more than 30 days to abstract relevant cases: decreased DQ 

and the inability to perform concurrent monitoring for QI. Sustainability requires curators and 

hospitals to balance the cost of high DQ with the cost of data collection in the context of: (a) 

unsubsidized, state-mandated Registry participation, and the cost-benefit of investing in 
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interoperable systems. Hospital-based healthcare has experienced challenging economics. It is 

conceivable that some hospitals trade-off Registry DQ in order to afford the requirement to 

participate. 

Limitations associated with HIM systems interoperability and the problems of automated 

extraction. Even when a facility’s Cath Lab system is deemed “interoperable” with the software 

being used for data collection (e.g., a third-party vendor software), only a small portion of 

Registry data elements are auto-populated. 

Suggestion: Seek strategies to decrease the hospital costs associated with data curation without 

compromising DQ. When feasible, data collection burden should be mitigated by r automated 

extraction of some data elements from EHRs. However, this will be possible only for those 

variables for which the integrity of Registry content will not be compromised by automatic EHR 

extraction (Bhatt et al., 2015). Aim for automated curation of some data elements combined with 

the use of external abstraction companies, if determined more cost effective than in-house data 

curation. 

Contradiction # 6b: Impact of health record format/organization (tool) on cost of DQ vs. 

high DQ (outcome). The variable format of health records (i.e., paper-based, scanned, non-

structured and structured reports) can increase the hospital cost of data collection by: (a) 

increasing the time and effort required for the data curator to locate Registry-relevant 

information, and (b) complicating automated data extraction from the medical record (and import 

into the Registry). Several interview participants described their hospitals’ recent or planned 

transitions to EHRs. One of the participants explained the situation this way.  

Now [emphasis added] I have access to more of the record, so that I [also] 

have…access…[via] our electronic medical record [system] to all of the office 

records…[in addition to] the in-house records…They are scanned into the system as far 

back as [unintelligible, perhaps, “I don’t know”]. 

Suggestion: Analyze the Registry data curation workflow, especially with respect to medical 

record access. In collaboration with the medical records/HIM and IT departments, make changes 

to optimize efficient records access and retrieval.  

5.1.6.2.2 Contradictions between rule and object. 

Contradiction #7: Social norms (rule) vs. high DQ (object). Study participants often 

alluded to the most stereotypical, hierarchical (vertical) division of labor in hospitals—that 
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between nurses and physicians. As an example, in the process of describing a DQ problem and 

her quality assurance action, an interview participant also illustrated a vertical division of labor 

between nurses and physicians. (The DQ problem and the participant’s response are discussed in 

more detail below in Section 4.2.6.1.1.) Despite prior direct requests made by the interview 

participant to individual physicians, final resolution of the DQ problem and institution of the 

requested physician form required an NCDR response (to the curator’s FAQ query) 

recommending that the curator solicit pre-catheterization documentation—exactly what she had 

previously been requesting—and mediation by the lead physician.  

Suggestion: Hospital politics/social norms support the authority of physicians in hospitals. This 

experienced and proactive data curator effectively solicited the positional (or, “formal”) authority 

of the lead physician. (Reference Contradiction #1, which deals with tension that derives from 

the vertical division of labor.) 

Contradiction #8: Proprietary nature of health records (rule) vs. high DQ (object). 

Medical health records are the property of each hospital (or, hospital consortium). Private 

hospitals restrict sharing of patient records to medical needs of the patient. Hospitals may be 

reluctant to share a patient medical record information to support the QI of a competing hospital. 

If the patient requested those historical records be transferred to the current hospital, they may be 

incorporated into the current hospital’s records or into the cardiology clinic records. In contrast, 

hospital consortia routinely share EMRs with their sister hospitals. Sometimes, as in the case of 

patients who are poor historians and have few prior medical records for physician reference, it is 

useful to curate Registry-relevant medical history data from other hospitals because the 

information is missing or questionable in the current, subscribing facility’s documents. However, 

accessing those records can represent a daunting, labor-intensive challenge due to the proprietary 

nature of patient medical records. Three interview participants described difficulty accessing 

records from unaffiliated hospitals to gain a complete and accurate history for a patient (e.g., 

number, precise location, or manufacturer/s of previously place cardiac stents).  

You know, it just depends on the patient. If the patient ends with our organization, then I 

have their information. …Ummm…Say, I just did one that was transferred from another 

facility. The physician could do the PCIs after Medical Records relayed the record [to 

us]. So, ummm, in this case they did the catheterization…at one of the other [sister] 

organizations. And, I had all of the records for that organization. 
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Suggestion. None 

Contradiction #9: Data transparency (rule) vs. data use (object). DQ metadata is widely 

recognized among registry researchers (Bufalino et al., 2011; Gliklich, Dreyer, & Leavy, 2014; 

etc.) as useful, if not essential, for determining evidentiary value, whether that evidence is used 

for QI (Kergoat, Leclerc, Leduc, Latour, et al., 2009) or for research (Bordreaux, Allen, Classen, 

et al., 2009; Stvilia et al., 2014). When the observational data that has been collected in clinical 

registries designed for performance improvement is used in clinical research (e.g., medical 

device or pharmaceutical research comparative effectiveness research), the DQ level of the 

registry may not accommodate those secondary uses (Weintraub, Grau-Sepulveda, & Weiss, 

2012; etc.). Decisions based on that data are contingent on Registry end-users’ confidence in the 

quality—the re/usability—of that data, ideally via self-assessment or published quality metrics. 

However, even if DQ meta-data is published transparently, some researchers still place great 

value on the ability to assess DQ first-hand by perusing the raw data.  

ACC has published its goals to optimize opportunities for leveraging NCDR registries 

data through the NCRI research collaborative network to promote its mission of improving 

cardiovascular care and improving registry sustainability (Hendel et al., 2014). Similarly, “Big 

Data” platforms that link a network of registries face a variety of challenges, including the 

exchange of proprietary DQ metadata. Metadata enables meaningful interpretation of the data, 

including information about reproducibility. (The description below of this contradiction 

categorizes it as a third-level contradiction.) 

Suggestion: Same as Contradiction #10, below. 

5.1.6.3 Third-level contradictions. Third-level contradictions describe tensions just 

emerging between the current form of the activity system and its possible future, more evolved 

object and outcome. Resistance to change, demonstrated by the existing organization of the 

activity system, can undermine its advancement as a whole. (Kaptelinin & Nardi, 2012, p. 35) 

Contradiction #10: Current DQ thresholds (organizational policy) vs. future data uses & 

profitability/sustainability.The apparent dilemma for national clinical registries with DQ 

thresholds designed to provide sufficient evidence for healthcare quality and health outcomes 

research is to ensure high enough DQ for uses not originally intended and in the absence of 

established thresholds (Brown, Kahn, & Toh 2013; Bufalino et al., 2011; Knatterud, 1998, p. 

478; Messenger, 2013, p. 1485). It may be that current data curation practices (and DQ 
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thresholds) will not be sufficient to meet to achieve the level of DQ required by industry. Costs 

associated with investing in interoperable software involve replacing old systems with new ones 

(to enhance interoperability and enable greater, automated population of registry data fields). In 

the current healthcare environment in which many hospitals are struggling to make profits, if not 

merely stay afloat (e.g., in the case of many non-profits), such investments, although cost-saving 

in the long run, may be unattainable in the near future. This tension exists within an evolving, 

global culture leaning toward open data. Registry data is a commodity with considerable data 

collection overhead. 

Suggestions: Seek consensus among targeted stakeholders on acceptable DQ thresholds to meet 

their use needs (e.g., device industry comparative effectiveness research). Seek consensus among 

other stakeholders regarding specific, acceptable DQ thresholds to meet their use needs (e.g., 

device industry comparative effectiveness research). Seek consensus among stakeholders in 

similar industries to establish DQ reporting criteria at appropriate levels of granularity to meet 

industries’ needs (e.g., in context of FDA’s expectation for post-market surveillance research).  

Transparently publish DQ metadata per targeted stakeholders’ needs. 

5.1.6.4 Fourth-level contradictions. Fourth-level contradictions exist within a network 

of activity systems involved in the production of a joint outcome or “object.” Subject-tool-Object 

5.1.6.4.1 

The need for physician participation and investment in the activities of creation and 

encoding of Registry data (activities in the “Registry Subscriber” subsystem) can be in tension 

with the application of performance measures (object of the “Registry User” subsystem) in 

assessing physician performance. 

 

5.1.7 Skills Involved in Curating Data for the CathPCI Registry 

Research Question 1.6 considers the data curation skills required for the CathPCI Registry: 

“What are some of the skills needed in data curation for the CathPCI Registry?” Skills were 

identified through the responses of semi-structured interview participants. This section describes 

the some of the differences between Registry curators’ perceptions about what skills were 

important to their curation work. Table 5.6 summarizes the findings from document review and 

interviews. The table also compares the skills of curators for the GO (Gene Ontology) to those of 

the Registry. 
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Although it is intuitively evident from the interview data that data curator training is 

essential to improving DQ, few interview participants had access to NCDR conference training. 

5.1.7.1 Domain knowledge (vs. clinical skills). All but one interview participant had 

clinical hospital experience. Most of those had several years of cardiovascular clinical 

experience that provided practical insight into hospital operations and patient flow into and out 

of the Cath Lab, abundant knowledge regarding medications and cardiovascular diseases. All 

participants described collaborating with colleagues to accomplish work. Most participants 

discussed interactions with cardiologists as part of their curation work. The majority of the 

participants had practical experience using the Registry data to improve patient outcomes and 

explicitly described their commitment to improving patient outcomes. 

5.1.7.2 Technical skills (e.g., digital library architecture and software). All curators for 

the Registry were comfortable using computers and databases. All were comfortable using 

computers and databases. Three discussed the need to write very elementary SQL code to query 

the third-party database/HIM system. All were accustomed to querying their databases to 

identify and resolve DQ problems.All recognized the importance of having very basic database 

skills. Four of the seven interview participants described their flexible use of computers to 

accomplish tasks. Most participants and their managers were satisfied with the reporting and 

electronic database tools provided by NCDR and certified vendors, in particular the Quarterly 

Outcomes Reports for displaying Registry data. When asked if statistics or data analysis was an 

important skill to have in curation work for the Registry, only three believed that it is. One 

participant with an MS in Public Health stated that she and those who hired her recognized the 

value of her advanced data analysis skills. 

5.1.7.3 Differences in curation skills between the GO (Wu, 2014) and the CathPCI 

Registry. The most salient differences between the curation skills required for the GO and those 

required for the Registry are: (a) domain and (b) organizational knowledge, and (c) programming 

skills. Although Registry curators use databases and other electronic tools, there may be less 

variation in the types of tools that Registry curators use in their curation work. GO curators are 

able to use and develop software tools to assist their curation work. (See Table 5.7 below, and 

the Task Analysis in Appendix M.) 
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Table 5.7 Comparison of DQ Skills for the CathPCI Registry to DQ Skills for the Gene 
Ontology (GO) (Wu, 2014) 

Document Review Interview Data The GO 

 
 
- Recognize DQ 

problems. Data error 
detection & correction. 

 

Curate & Manage Registry Developing and maintaining 

the GO  
- Use clinical experience and 

electronic tools to identify 
and correct DQ problems. 

- Appreciate role of DQ 
in the organization  

 

- Emphasize integrity in 
curating and managing the 
Registry and patient 
records. 

- Comply with HIPAA to 
ensure the safety, security, 
and privacy of PHI. 

- Create Registry data (i.e., 
medical record) strictly 
adhering to the definitions 
in the Data Dictionary. 

- Request clarification as 
needed. 

- Prepare for audit by using  
 

Adding new GO terms and 
types of relationships 
between the terms 

- Adaptive capabilities 
(e.g., interact 
effectively with key 
stakeholders) 

- Collaborate with clinicians 
to assure medical record 
DQ and quality of care. 

- Identify opportunities to 
improve work flow. 

- Identify/develop tools to 
support work of  

Assigning the GO terms to 
genes or gene 
products 

- Interpretive capabilities 
(e.g., encode the 
medical record using 
the data definitions) 

- Encode medical record. 
 

Maintaining the GO by 
reporting, discussing, 
and resolving any quality 
problems with the 
controlled vocabularies and 
annotations 

 Enable Performance 

Improvement 

 

Developing and maintaining 
tools to support different 
activities around the GO 

 - Analyze local data. 
 

Bringing in new communities to 
the GO Consortium 

 - Monitor & report patient 
care/outcomes metrics. 

 

Having meetings to discuss 
issues related the develop-ment 
and maintenance of the GO 
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Table 5.7 Continued 

Document Review Interview Data The GO 

 - Facilitate use of metrics to 
improve patient care & 
outcomes through 
information dissemination 
& training. 

Using the GO for different 

research purposes 

  Doing gene enrichment analysis 

  Predicting novel gene or protein 
function 

  Building predictive models 
  Creating new ontologies 
  Educating and disseminating 

information 

about the GO 
  Training curators to use the GO 
  Writing GO related papers 
  Educating undergraduates to use 

the GO 
 

5.2 The Value of CathPCI Registry Data 

In order to gain some preliminary insight into the general issue of DQ valuation via the value of 

the data, itself, this case study explored the value of Registry data to hospitals in terms of 

hospital use of that data. Research Question (RQ) 2.0 examines the value of Registry data to 

subjects of the activity system: “What is the value of CathPCI Registry data to subjects of the 

activity system (i.e., “data curators” and the organizations for which the curators work)?” As 

discussed earlier, a significant limitation of this study is that interview participants’ (data 

curators’) work and position within the organizational structures of hospitals usually do not 

accord more than superficial insight into the measures used here to estimate data value. The 

interview questions (IQs) that addressed RQ 2.0 were designed with these limitations in mind. 

The three interview questions used to address Research Question 2.0 follow:  

IQ 9: “Why does your organization use the CathPCI Registry? In other words, what are the 

organizational goals that drive your use of the Registry?”" 

IQ12: “Why do you use the Registry?” 

IQ15: “Do you know anyone else who uses the CathPCI Registry and/or CathPCI data in your 

hospital or other hospitals? If so, can you tell me why/how s/he uses it? What is his/her role in 

this hospital/organization? Do you liaise with other CathPCI Registry staff at other institutions?” 
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Registry data is used by hospitals and physicians for the primary purpose of improving 

the quality of care. Close secondary purposes of Registry data for hospitals are providing 

evidence to internal hospital stakeholders, insurance payers, federal and state regulators, and the 

public: (a) about the relative quality of care delivered and, (b) the successful participation of the 

hospital in QI efforts. Tertiary uses of Registry data include research to: (a) guide patient care 

and (b) inform the development of new practice guidelines, including public health research, 

appropriate use, and efficacy of medical devices, etc. The study found instances of five 

categories of DQ value change for the primary activity in which Registry data is used in 

hospitals. (See Table 5.6, below.) 

 

Table 5.8 Indirect Ways of Evaluating the Value of a DQ Change (Stvilia & Gasser, 
2007) 

Measure Contextual Significance of the Measure 

A function of the activity’s 
success or failure 

Success or failure of an activity 

 

A function of the cost of rework 

 

The cost of resources, especially manual abstraction 

by data curators (vs. automated data abstraction) use 

and the time spent by data curators to identify and 

rectify DQ problems. 

 

A function of the amount of use 

 

The amount of Registry data use, or the use of 

derived data products, such as the information of 

Quality Outcome Reports (i.e., quality/performance 

improvement data) for various uses by multiple 

stakeholders. 

 

A function of the activity cost 

 

Change in the cost of an activity in which data is 

used 

 

A combination of the above 

factors 

 

Some combination of the above factors 
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5.2.1 DQ’s Function in the Success or Failure of the Activity 

Registry data is valued by hospitals for its use in activities that are linked to the cardiovascular 

treatment services hospitals deliver to patients. Registry data is used for internal and external 

assessment by regulators, insurance payers (e.g., CMS), and customers (i.e., patients) of the 

safety and adequacy of services delivered. Information gleaned through interviews with Registry 

data curators suggest that hospitals invest in, and thus value, the usefulness of Registry data in QI 

efforts. Interview participants expressed commitment to ensuring high DQ through DQ assurance 

activities that were supported by their hospital administrators. 

At least in the case of observational data (including registry data), cost appears to be one 

of the central DQ issues—both the costs of low DQ and the costs of assuring high DQ. 

Messenger, Ho, Young et al. (2012) pose the question discussed above—What constitutes a 

sufficient level of registry DQ validation, given the uses (“applications”) of the data (p. 1485)? 

Kahn et al. (2015) acknowledge the exigency of DQ valuation of observational data (e.g., 

medical records and administrative/claims data) for research applications, in part due to the 

potential “amplification of negative effects if flawed conclusion were to alter policy decisions” 

(Kahn, Brown, Chun, Davidson, et al., 2015, p. 3). In their call for assessment of the costs of DQ 

assessment, itself, the authors note the inherent difficulty of assessing the costs of erroneous 

research results on flawed policy decisions and clinical practice.  

Clearly, the users and manufacturers of data consider it a resource that has value. No 

doubt that registries in general, and the CathPCI® Registry in particular, would prefer the highest 

possible quality for the raw data entered into the system, the most correct processing activities, 

and the highest quality for their data and information products. A central design and management 

concern that relatively well-resourced, national registries should and likely do consider at the 

outset and thereafter is how to achieve the highest possible DQ at a reasonable cost (Ballou, 

Wang, Pazer, & Tayi, 1998). Yet, the literature specifically studying the cost-benefit and 

business case for improved health care DQ appears sparse, if not in fact absent (Kahn et al., 

2015). 

Understanding the economics of DQ at the facility level is of practical importance to QI 

managers, who must weigh the cost of DQ to the value of DQ–more precisely, the cost of 

attaining a certain level of DQ, relative to the worth of that level of DQ. In order to gain some 

preliminary insight into the general issue of DQ valuation via the value of the data, itself, this 
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case study explored the value of the CathPCI Registry data to hospitals in terms of hospital use 

of that data. Practical limitations necessitated that a more intensive study of cost be addressed in 

future research that might tackle the factors that affect the cost of DQ and ask the questions: “To 

what extent does Registry data contribute to an organization’s business value and profit?”; “Does 

the worth of DQ at a specified threshold justify the associated costs of implementing and 

maintaining that level of DQ?”; “Based on cost-benefit analyses, what is the appropriate level of 

DQ?” Given the costs associated with ensuring DQ, in certain scenarios, it may make sense to 

allow some data imperfections if the incremental utility gained by correcting these errors does 

not justify the costs. 

 

5.2.2 DQ’s Function in the Cost of Rework 

Stvilia & Gasser’s (2007) model for value-based DQ valuation examines whether a quality 

change may affect not only the value of the activity outcome, but also the activity’s cost (Stvilia 

& Gasser, 2007, p. 70). 

Will a change in DQ directly affect both the value of the data submitted by the curator 

and the cost of hospital QI activities? Yes. But, it depends on how poor the quality of the data is. 

Poor DQ will also impact the cost of hospital-level QI activities (one of the activities in which 

Registry data is used) is easy. If the site-level data supplied to NCDR has low DQ, the NCDR-

processed data will not reflect reality. In one case, the processed data may indicate that 

performance is very poor and patient outcomes very bad. This could compel a hospital that is 

actually performing well to invest in QI efforts that are not needed, or that are detrimental to 

hospital operations. Another possible outcome is that poor DQ will result in NCDR-processed 

benchmarks that positively skew patient outcomes and hospital performance. In that case, the 

cost of QI may also increase. The hospital and its staff may target other outcome metrics, 

ignoring the ones on which they believed they have performed well. By ignoring the metrics that 

actually need attention, patient outcomes may suffer. 

Does poor quality in hospital curated data impact both the value of the national Registry 

data and the cost of the activity (Registry operations)? It depends on the extent of the poor DQ. If 

poor DQ were present at just one hospital, the impact on the national quarterly data set would 

likely be small and have little effect on value or cost of Registry operations. However, if poor 

DQ were found at many hospitals, the cost of conducting site audits may be prohibitive.  
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ACC and many others recognize the need to replace some significant portion of the 

abstraction done by human curators by using EHRs for automated data extraction. The activity of 

human curation is labor-intensive and expensive, especially when two coders are used to 

improve inter-coder reliability. (Based on the interview data, this is rarely done for the Registry, 

except in the case of site audits by NCDR, which, presumably are not the expense of the 

hospital.) Unfortunately, the reliability of machine abstracted registry data is not accurate enough 

to use for most of the multidimensional definitions in the Registry. It is likely that use of 

automated data extraction for the all of the elements in the Registry would yield very poor 

quality data. If this data were used as evidence of the efficacy of a medical device in a post-

market device surveillance and the decision making resulted in FDA approval of an ineffective 

device, the cost to the device company could curtail all activity. Use of machine abstraction 

would need to be replaced by human curators. 

 

5.3 DQ Structure of the CathPCI Registry 

Research Questions (RQs) 3.0 through 3.5 examine the DQ structure of the CathPCI 

Registry including, the types of DQ problems present in the CathPCI Registry (RQ 3.1), sources 

of these DQ problems (RQ 3.2), corresponding DQ assurance actions taken to resolve these 

problems (RQ 3.3), DQ criteria perceived as important (RQ 3.4), and the reference sources for 

DQ assessment (RQ 3.5). RQ 3.0: “What is the DQ structure of the CathPCI Registry?” The 

relevant research question is explicitly restated at the beginning of each of subsection. Syntheses 

of the findings from document review and interviews are followed by comparisons to the 

findings in the Gene Ontology (GO) dissertation (Wu, 2014), referenced above.  

 

5.3.1 Types of DQ Problems 

Research Question 3.1 examines types of DQ problems: “What are some of the types of 

DQ problems present in the CathPCI Registry?” A typology of four DQ problems was identified 

in the CathPCI Registry through synthesis of two research methods. Study participants observed 

four broad categories of DQ problems—(1) completeness, (2) accuracy, (3) ambiguity, (4) third-

party software problem, (5) semantic inconsistency, (6) precision, and (7) volatility. The majority 

of problem instances were of the completeness type. (See Table 5.9, below.) 
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Table 5.9: Types and Sources of DQ Problems and Corresponding DQ Assurance Actions 
Identified through Document Review & Semi-structured Interviews 

DQ Problem 

Instance 

Type of DQ 

Problem 

Source of DQ Problem Assurance Action 

Adherence to the 
intended registry 
inclusion and 
exclusion criteria. 

Completeness Not identified in 
CathPCI Registry “DQR 
Companion Guide” 

 Automated import of 
all relevant patient 
cases from Cath Lab 
software to the 
Registry. 

 Manual review of 
scheduled cases by 
data curator. 

 Targeted site audit by 
NCDR. 
  

“List” errors indicate 
missing data in the 
Medications or 
Devices lists. 

Completeness  Not identified in 
CathPCI Registry “DQR 
Companion Guide” 

 NCDR automated DQ 
checking in 
combination with 
curator review 

 (A “yellow light” 
indicates that a 
submission failed 
completeness checks 
according to pre-
determined thresholds.) 

 Download NCDR error 
report as an .xls file to 
facilitate searching for 
and correcting errors. 
 

Instability of 
information within the 
medical record. 

Completeness 
(of medical 
record) or 
Volatility 

 Amendment of medical 
record prior to or after 
patient discharge. 

 Wait until patient is 
discharged to abstract 
the majority of the 
patient case. 

 
    
Accuracy of 
information within the 
medical record 

Accuracy  Inaccuracy of primary 
source data (i.e., the 
medical record). 

 Contact data 
contributor to verify 
data. If data found to 
be incorrect, request 
revision of record by 
contributing physician. 
Abstract using 
corrected information. 
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Table 5.9 Continued 

DQ Problem 

Instance 

Type of DQ 

Problem 

Source of DQ Problem Assurance Action 

Contradictory 
information within the 
medical record. 

Ambiguity  Contradictory 
information within the 
medical record. 

 

    
Imprecise use of 
medical terminology 
(e.g., “family history 
of early CAD”) 

Precision or 
Semantic 
Inconsistency 

 Data contributor’s 
(fellows’, etc.) use of 
terminology /vocabulary 
inconsistent with Coder’s 
Data Dictionary. 

 Review medical record 
to identify inaccurate 
use of terminology. 

 Provide data 
contributor (e.g., 
fellow) with 
information or training. 

 Data curator 
scrutinizes medical 
record documentation 
of those contributors 
who are most likely to 
be unfamiliar with the 
Registry and its 
vocabulary. 

    Automated import of 
data from a structured 
medical record. 

 Vendor IT support 
when problems 
observed. 

 
Lack of specificity 
within the Coder’s 
Data Dictionary. 

Imprecision/i
ncompletenes
s of reference 
source 
(dictionary) 
or Mapping 

 Inherent limitations of a 
data dictionary to 
describe every possible 
case.  

 Review CathPCI 
FAQ’s for relevant 
response to a similar 
question. 

 Use NCDR FAQ Tool 
to submit 
question/clarification 
of data element for 
application to specific 
case. 

 Incorporate FAQ Tool 
responses into the 
dictionary. 

 Provide data curator 
training. 
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Table 5.9 Continued 

DQ Problem 

Instance 

Type of DQ 

Problem 

Source of DQ Problem Assurance Action 

    NCDR clarifies/ 
augments data element 
definitions on which 
NCDR clinical support 
team has received 
many curator 
questions. 
 

Incorrect application 
of Registry’s data 
definitions to the 
encoding of the 
medical record = 
Encoding Error 

  Encoding 
 Complexity of 

definitions within 
Coder’s Data Dictionary 
Mapping 

 Curator submits 
question to NCDR 
clinical staff via FAQ 
Tool for clarification 
of appropriate 
application of data 
definitions to specific 
patient case. 

 Provide data curator 
with training. 

 Compare coding of a 
novice curator to a 
“Second Coder.” 

 Cross-train coders of 
other NCDR registries 
to serve as a Second 
Coder for the CathPCI 
Registry.  

 Site audit by NCDR. 
 Automated import of 

data from a structured 
medical record. 
 

“Outlier” errors 
indicate that data 
exceed the prescribed 
field limits. For 
example, entering the 
length of a lesion as 
1,000mm. 

Structural 
consistency 

 Human Data Entry Error 
(e.g., mistyping) 

   (Mapping) 

 NCDR automated DQ 
checking in 
combination with 
curator review. 
(Curator references the 
problematic sequence 
number within the 
Data Dictionary to find 
information on that 
data element.) 
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Table 5.9 Continued 

DQ Problem 

Instance 

Type of DQ 

Problem 

Source of DQ Problem Assurance Action 

“Schema” errors 
designate those in 
which “the data are 
not well formed.” 

Structural 
consistency 
 

 Problem with Third-
party vendor software  
(Mapping) 
 

 NCDR automated DQ 
checking in 
combination with 
curator review. 
(Curator references the 
problematic sequence 
number within the 
Data Dictionary to find 
information on that 
data element.) 

“Selection” errors 
identify missing data 
in which a parent field 
requires entry in a 
child data field. 

Completeness  Human Data Entry Error, 
or Third-party software 
vendor problem 

 NCDR automated DQ 
checking in 
combination 

 

5.3.2 Sources of DQ Problems and Related Assurance Actions 

Research Question 3.2 examines sources of DQ problems: “What are some of the sources of 

these DQ problems?” Research Question 3.3 examines “What are some of the corresponding 

quality assurance actions taken to resolve these DQ problems?” 

Table 5.7 compares the DQ problem sources found in the CathPCI Registry to those found in the 

Gene Ontology (GO) (Wu, 2014).  

A typology of three CathPCI Registry DQ problem sources was identified through 

synthesis of two research methods. Responses from study participants confirmed those identified 

through document review. Participants observed three broad categories of DQ problem 

sources—(1) software malfunction and interoperability problems, (2) problems originating in the 

medical record, (3) human curation errors. See the descriptions of each DQ problem source 

category below and in Table 5.6, above. 

5.3.2.1 Software malfunction and interoperability problems. (Reference Section 

4.1.5.1.) DQ problems associated with systems integration and interoperability. (See Section 

4.17 below for a brief discussion of software standards relevant to the CathPCI Registry.) None 

of the documents reviewed discussed actual DQ problems specific to the CathPCI Registry. 

However, some documents discussed potential DQ problems in registries, in general, and the 

CathPCI Registry, in particular. 
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Registry policies specify submission of clinical data using an ACC-approved software 

vendor or ACC’s online data collection tool (ACCF, 2014, “Hospital Program Requirements” 

document, p. 4). Although third party vendors is NCDR-certified and complies with NCDR data 

standards requirements for data transfer, security (including use of a registry-specific encryption 

key, etc.), initial interfacing of systems may produce some hiccups. One interview participant 

mentioned that their system (the product of a very large, well-established software vendor). The 

CathPCI Registry “DQ Report and Data Upload Instructions Companion Guide 2015” specifies 

four types of errors, including “schema” errors, which represent problems with the data structure. 

The document states that schema errors are often related to vendor software issues. The appendix 

of the same document identifies a number of “schema” errors  that constitute software 

interoperability problems: data exchange (e.g., zipped XML file problems, that include problems 

with the Registry-specific encryption key; XML name formatting issues; zip files contain more 

than one XML file; Participant ID in the XML file does not match the Participant ID on or in the 

file name; XML schema conformance errors; XML values out-of-range); software vendor not 

certified for the Registry; missing data (e.g., PCI has been reported as being performed, but the 

PCI information is missing). 

5.3.2.2 Problems originating in the medical record. (Reference Section 4.1.5.2.) Types 

of DQ problems originating in the medical record include accuracy, completeness, semantic 

consistency, precision problems. Incomplete medical record documentation of key elements 

(e.g., medical history, laboratory data, differential diagnosis) is common in both hospital and 

ambulatory settings (Fonarow et al., 2008). Data completeness also may be a function of the 

extent to which data collection is integrated with clinical work flow, the training and consistency 

of those who enter data, and the extent to which data elements are required. Case completeness 

issues may arise from errors made when records are reviewed manually or when automated 

coding efforts are undermined by changing data definitions within electronic medical records. 

5.3.2.3 Human curation errors. (Reference Section 4.1.5.3.) Human curation error can 

be the cause of completeness, structural consistency, etc., DQ problems. Human error in the 

Registry can entail simple, typographical, data entry (key stroke) errors, misconceptions about 

the application and use of the data definitions in the process of encoding the medical record, 

intentional (“cherry picking”), and unintentional inclusion/exclusion errors. Document review of 

the CathPCI Registry DQ Report Companion Guide provided examples of such errors. One 
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example among too many to list here is that of an “outlier error.” The error involves internal 

consistencies in several sequence numbers. An example of such a case might involve Sequence 

#3307, in which “No insurance payer” is reported as “No.” Yet, no insurance payers were 

selected among any of the possible insurance payers specified in other, related sequence numbers 

(e.g., Sequence #s 3300, 3301, 3302, 3303, 3304, 3305, or 3306). (In the case of automated 

import of financial, administrative data from an administrative or other database, software 

interoperability could also generate such an error.) 

 An example of “schema error” that would likely be caused by human error rather than 

software interoperability is one in which PCI and diagnostic catheterization information is 

missing. At least one must be present for inclusion in the CathPCI Registry. The same is true of 

an NCDR “schema” in which PCI (Sequence #5305) is reported as “Yes.” However, PCI 

information is missing. Within the context of the DQ Assessment Framework, such an error 

constitutes a completeness problem. 

 5.3.2.4 Comparison of DQ Problem sources in the GO (Gene Ontology) (Wu, 2014) 

and in the CathPCI Registry. (Reference Tables 5.8 and 5.9.) Four problem source categories 

were identified in the GO: (1) errors imported from collaborating databases, (2) inconsistent 

mapping between the GO and collaborating databases, (3) human (curator) errors, and (4) lack of 

specificity in the GO terms (Wu, 2014). Three problem sources were identified in the CathPCI 

Registry: (1) software interoperability problems, (2) problems originating in the medical record, 

and (3) human curation errors.   

There is no equivalent DQ problem source in the CathPCI Registry to the GO problem 

source of “New discoveries or knowledge,” which refers to a problem specific to the object of 

the GO—annotation of newly published literature. There is some similarity in the categories of 

problem sources: “Errors imported from collaborating databases” is very similar to “Problems 

originating in the medical record.”  Inconsistent mapping between the GO and collaborating 

databases may be more a function of discrepancies in ontology than the structural mapping 

problems that arise from software interoperability. 
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Table 5.10: Comparison of Sources of DQ Problems in the GO (Wu, 2014) and the CathPCI 
Registry 

 GO DQ Problem Sources CathPCI Registry Problem Sources 

1. Errors imported from collaborating 
databases 
 

Problems originating in the medical record 

2. Inconsistent mapping between the GO and 
collaborating databases 
 

Software malfunction and software 
interoperability problems 

3. Human (curator) errors Human curation errors (vs. machine 
curation error) 
 

4. Lack of specificity in the GO terms  

 

All software interoperability problems in the current version of the CathPCI Registry are rarely a 

product of different dictionaries; only NCDR-certified vendor software is eligible for use per 

subscriber contract with ACC. Therefore, it would be unusual, though surely not unheard of, to 

experience interoperability problems. The more frequent issue is software malfunction. “Human 

(curator) error” emphasizes the human component. “Human curation errors…” is intended to 

focus on the human performing the task. It seems likely that automated curation of an increasing 

numb of data elements will become more widely used in the future.  

“New discoveries or knowledge” (Row 10 of Table 5.8, below) refers to incomplete GO 

terms and an incomplete set of relations that reflect missing annotations addressing newly 

published literature, since curators could not find the GO terms or relations that they needed to 

capture new knowledge or discoveries. The resolution involved creating a request tracker at 

SourceForge that allows curators or any other users to submit new GO terms or relation requests. 

There is no equivalent problem source in the CathPCI Registry. However, there is a similar issue 

that two interview participants discussed involving a cardiologist disagreeing with an aspect of 

the data definitions or metrics based on clinical experience and exposure to research. One of the 

interview participants stated that ACC sought feedback from participating cardiologists and 

ended up modifying the discrepant data element. 
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Table 5.11 Comparison of DQ Problem Sources found in the CathPCI Registry and the Gene 
Ontology (GO) (Wu, 2014) 

 Document Review Interview Data The GO 

1. Software 
integration/interoperability 

Software interoperability Errors imported from 
collaborating databases 
 
Inconsistent mapping 
between the GO and 
collaborating databases 
 

2. Human curator error Encoding errors 
 

Human (curator) errors 
 
 

3.  Lack of specificity in the 
Data Dictionary 
 

Lack of specificity in the 
GO terms. (Wu, 2014, p. 
141) 

4. Errors originating in the 
medical record (e.g., 
missing data) 

Inaccuracy in primary source 
of Registry data; 
Imprecise use of Registry 
terminology within medical 
record; missing/incomplete 
medical record information. 
 

 

5.  See software interoperability, 
above. 
 

 

6.  Amendment of medical 
record prior to or after 
patient discharge 
 

 

7.  Inherent limitations of data 
dictionary to describe full 
range of variations in patient 
cases 
 

 

8.  Complexity of data 
definitions within Coder’s 
Data Dictionary 
 

 

9.  Engagement of data 
contributors r/t perceptions 
about reputational authority 
and volatility 

 

    
10.   New discoveries or 

knowledge 
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5.3.3 DQ Criteria for the CathPCI Registry 

Research Question 3.4 examines the DQ criteria perceived as important: “What DQ criteria are 

considered important for the CathPCI Registry?” The interview data suggested a set of DQ 

criteria that curators as interview participants considered important. (See Table 4.6). Curators are 

not the ideal subjects to identify DQ use criteria, given their limited data use (i.e., QI) activities. 

(See Limitations Section. 5.4.3)The findings from document review and interviews of CathPCI 

Registry data curators are synthesized and compared below to DQ criteria identified in the Gene 

Ontology (GO) (Wu, 2014). See Tables 5.11  

 The 14 DQ criteria identified via document review and interviews were synthesized and 

mapped to assess dimensional clustering in Table 5.10. There are two clusters around: 

“In/Consistency” (6 criteria) and “Completeness” (3 criteria).  

This mapping was considered from two perspectives—with and without weighting of the 

DQ dimensions, based on knowledge gained through the interviews. Weighting makes sense here 

because some DQ problems were more frequently discussed in the interviews than were others. 

For instance, problems related to intrinsic structural inconsistency was very rarely discussed. 

One interview participant mentioned that she sometimes accidentally made bad key strokes, but 

she would usually find those errors before upload to the EDW. Such errors are efficiently 

identified and often automatically corrected by certified vendor software. If not identified on the 

first pass (prior to submission), the automated DQ checking at the EDW requires that all be 

corrected. Therefore, although document review indicated the possibility of structural DQ 

problems, the reality is that the incidence of such errors is probably rather low, especially when 

compared to the DQ problems in the relational semantic consistency dimension. (This suggests 

that document review had limited usefulness for identifying important DQ problems in this 

study.) Applying the definitions accurately and consistently was the prevailing DQ problem 

(coded by the author in the “consistency” criteria/dimension) on the minds of curators. Close 

seconds in importance to interview participants were the DQ problems in the medical record, and 

the complexities of the Data Dictionary and some patient cases. Yet, there is no cluster of 

dimensions around “complexity.” 

 Based on interview data, Wu (2014) identified a typology of 12 DQ criteria for bio-

ontologies that biocurators and ontology users perceived as important: ambiguity, inaccuracy, 

incompleteness, inconsistency, redundancy, and unnaturalness. There is a good deal of overlap in 
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the criteria for both curation studies: accuracy, completeness, inconsistency, and 

precision/ambiguity. Unnaturalness and redundancy did not map. Given the continuous efforts of 

the ACC and its partners (AHA and SCAI) to devise definitions and other data standards, it is no 

surprise that curators for the Registry find the definitions to be very natural. Based on deep 

reflection on the interview data, it seems that the while the definitions work well, the complexity 

of mapping the data definitions to variations is at the heart of encoding problems. 

 

Table 5.12: Quality-Problem Dimension Mapping for DQ Problems Identified through 
Document Review and Interview Responses 

 DQ Problems 

 Completeness Accuracy Ambiguity Inconsistency Complexity 

Intrinsic Accuracy 

 

 X    

Relational Accuracy 

 

 X    

Accessibility 

 

   X  

Authority 

 

   X  

Intrinsic 

Completeness 

 

X     

Relational 

Completeness 

 

X     

Intrinsic Complexity 

 

    X 

Intrinsic Structural 

Consistency 

 

   Addressed by 
algorithms 

 

Relational Semantic 

Consistency 

 

   X  

Relational 

Structural 

Consistency 

 

   Addressed by 
algorithms 

 

Semantic 

Inconsistency 

 

   X  

Relational Currency 

 

     

Intrinsic Currency 

 

     

Intrinsic Precision X     
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Table 5.13 Comparison of DQ Criteria (Dimensions) Found in the GO (Wu, 2014) to the 
CathPCI Registry  

 Document Review Interview Data The GO 

1. Accessibility Accessibility -- 
2. Relational Accuracy Relational Accuracy Inaccuracy (e.g., inaccurate 

placement of GO terms, 
misannotations) 

3. Authority Authority -- 
4. Relational 

Completeness 
Relational Completeness Incompleteness (e.g., lack of 

specificity in GO terms,  
incomplete GO terms, 
incomplete GO annotations, 
inaccurate GO term 
enrichment) 

5. Intrinsic Complexity Intrinsic Complexity -- 

6. -- Intrinsic Semantic Consistency -- 

7. Relational Semantic       
Consistency 

Relational Semantic 
Consistency 

-- 

8. Relational Currency Relational Currency -- 

9. Intrinsic Precision Intrinsic Precision Ambiguity (e.g., ambiguous 
GO terms) 

10. Relational Precision Relational Precision -- 

11. Relational Relevance Relational Relevance -- 

12. Relational Reliability Relational Reliability -- 

13. Verifiability Verifiability -- 

14. Intrinsic Accuracy  -- 

15. Intrinsic 
Completeness 

 -- 

16. Intrinsic Structural 
Consistency 

 -- 

17. Relational Structural 
Consistency 

 Inconsistency (e.g., variance 
in GO annotation policies and 
conventions) 

18. Intrinsic Currency  -- 

19. Stability/Volatility  -- 

   Unnaturalness (e.g., incorrect 
selection of preferred GO 
terms) 

   Redundancy (redundant GO 
terms) 

 

5.3.4 Recommendations to Improve DQ in the CathPCI Registry 

The findings from this study suggest a number of strategies to improve DQ in the CathPCI 

Registry.  
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 There is consensus in the literature that two of the most influential sources of DQ 

problems in clinical registries originate in: (1) the medical record, the primary source of Registry 

data, and (2) the process of encoding that medical record that is part of the abstraction work of 

data curators. Given the universally acknowledged importance of DQ to the usefulness, success 

and sustainability of the NCDR registries in general, and to the CathPCI Registry in specific, 

identifying practical, cost-effective strategies to improve the: (a) structure and content of the 

medical record for use in Registries, and (b) quality and efficiency of the encoding process are 

critically important.  

 This study offers specific recommendations for improving medical records (and EHRs) 

to: achieve greater systems interoperability, concomitantly decrease the considerable cost to 

hospitals of in-house manual abstraction, while increasing Registry DQ to positively impact a 

hospital’s “bottom line”—patient outcomes. These recommendations follow. 

(1) Integrate Registry data curation into clinical workflows to reduce the burden of data 

collection. 

(2) collaborate with clinicians and Registry data curators to design structured reporting forms  

(i.e., templates for documentation) in the EMR that accommodate the documentation needs of 

clinicians and the medical record abstraction needs of curators. 

(3) As an alternative to #2, supply clinicians with laminated, pocket-size, structured reporting 

(i.e., documentation) job aids for clinicians. 

(4) Design a Data Dictionary as a job aid to support valid, consistent/reliable, and efficient 

encoding. 

(5) If available, use already existing options in hospital’s EHR system to build small “pop-up” 

windows within the electronic structured reporting forms for just-in-time access to relevant Data 

Dictionary definitions (hovering over the data field) for clinicians (e.g., Cath Lab staff, residents 

and fellows).   

(6) Invest in systematically designed, asynchronous, Web-based training for data curators that 

incorporates assessment, official ACC-NCDR certification, and CEU’s (continuing education 

units) endorsed by a professional society (e.g., ACC, the American College of Cardiovascular 

Nursing, the American Nursing Association, etc.). 
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(7) Provide medical society-endorsed CEU’s for cardiologist participation in Web-based 

instructional modules relevant to documentation to support curators’ abstraction work and use of 

the Registry in performance improvement. 

(8) Conduct facility-level, cost-benefit analysis to assess the relative benefit of using external 

abstractors, that factors in (a) minimum acceptable thresholds for DQ based on uses of the data 

by the facility, participating physicians, CMS and other payers, etc.; (b) criteria for determining 

the value of DQ to the hospital. 

(8) Use external abstractors, if deemed more cost-effective at the facility-level. 

(9) Physically locate Registry data curators’ work spaces near their internal customers—

cardiologists—to support rapport-building, collaboration, and innovation. 

(10) Take into account the hierarchical division of labor (power and status-related) in the 

horizontal organization of curator work. 

(11) In states that mandate Registry participation, lobby for federal and/or state government 

subsidies for the purchase by hospitals of interoperable HIM systems that accommodate the 

automated data extraction goals of outcomes registries, other public health databases, and “big 

data” research platforms, like the ACC-DCRI cosponsored National Cardiovascular Research 

Infrastructure (NCRI). Reference US government appropriate use regulations. 

(12) Clarify ambiguities in the application of HIPAA regulations to the reuse of patient outcomes 

registries, like the CathPCI Registry, for clinical research. Clarify issues related to NCDR 

policies that impact data access and data/DQ transparency. What is required when information is 

used as the control arm in a prospective or retrospective study? Must patients have given prior 

consent to be contacted for longer term follow-up? Must information collection and informed 

consent comply with device-specific research regulations, such as the IDE regulation (21 CFR 

812), if used for safety evaluation or effectiveness research or to support labeling changes? 

(Krucoff et al., 2015, p. 124) (Reference Section 4.1.5.3.1.) 

   

5.4 Conclusions and Future Research 

5.4.1 Conclusions 

Through the lens of a theoretical DQ Assessment Framework (Stvilia, 2007) and AT 

(Engeström, 1990; Leont’ev, 1978), this exploratory case study examined the work organization 

and data practices of data curators for the American College of Cardiology (ACC)-National 
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Cardiac Data Registry (NCDR) CathPCI Registry®, an observational, clinical outcomes registry 

and one of the largest, best established US cardiovascular registries. This study gathered data 

using qualitative, semi-structured interviews and document review to study data curation 

practices of the CathPCI Registry. Document analysis allowed the researcher to identify 

communities participating in the curation and use of the Registry, to gain insight into the activity 

systems that intersect the CathPCI Registry, and to develop a typology of DQ problems with 

corresponding assurance actions, and to prepare for the semi-structured interviews. Seven semi-

structured interviews with data curators enabled triangulation with the findings of document 

review. The semi-structured interviews allowed the researcher to learn about cultural and work 

group norms, the many rules and regulations that govern, assist, and complicate current and 

anticipated future use of the Registry. 

Goals of this pragmatic, exploratory case study included: (1) extension of investigations 

conducted by Besiki Stvilia (2001, 2006, 2007, 2008, 2010, 2014, 2015), Hong Huang (2009, 

2010) and Shuheng Wu (2014), through operationalization of Stvilia et al.’s (2007) Quality 

Assessment Framework, (2) exploration of the data curation practices and work organization in a 

clinical cardiac registry at the facility level, and (3) description of the CathPCI Registry activity 

system for post-dissertation development of a context-sensitive model of DQ criteria in a clinical 

cardiac registry, which ultimately, can facilitate performance outcomes assessment and clinical 

research to advance the quality of patient care. 

 All of the research questions were addressed. A synthesis of those findings was presented 

in this chapter. The findings in this study suggest that the two significant sources of Registry DQ 

errors originate in: (a) the primary source of Registry data—the medical record and; (b) the 

process of encoding that medical record (i.e., in the work of data curators). This is consistent 

with the literature, which identifies errors in the medical record and errors in data abstraction as 

two of the most influential sources of DQ problems in medical record abstraction for clinical 

registries. Most of the substantial cost of maintaining a registry at the hospital site-level is the 

cost of employing manual medical record abstractors in data collection and DQ assurance. 

Hospitals bear this burden of cost. It is no wonder that hospitals might be somewhat lax in 

ensuring that their curators are well trained. Since the very viability of the Registry is predicated 

on the (actual and perceived) DQ of the Registry, it makes sense for the Registry (ACCF) to shift 

the burden of training curators from hospitals to the Registry. NCDR might provide incentives 
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(certification and/or CEU’s) to facilities and their data curators to participate in more 

comprehensive NCDR training. 

 The findings of this study also suggest a third source of DQ error infrequently discussed 

in the literature—the design of the coder’s Data Dictionary and the definitions therein. 

Registry data curation using protected health information (PHI), for the use of multiple 

stakeholders with varying DQ needs, while operating in an environment of federal, state, and 

corporate regulation means facing mounting pressures to demonstrate efficacy through evidence 

and reporting. Data curation in the healthcare landscape is, in some ways, more complex than 

data curation in an academic, scientific research environment. Public health safety and 

economics drive standards development for interoperability with federal and industrial 

stakeholders in order to manage the costs of maintaining registries and ensuring project 

sustainability—even in prominent, national clinical registries like those of the ACC, and 

specifically, the CathPCI Registry. Successfully securing funding from stakeholders whose DQ 

requirements are grounded in randomized clinical trials (RCTs) experience may rest on 

transparent demonstration of the ability to ensure comparable levels of DQ.  

A variety of forces drive ACCF’s investments in collaborations with an array of medical 

specialty societies; data standards, healthcare quality, payer and research organizations in the 

development, harmonization and promotion of interoperability through data standardization. 

Some of those drivers include the recognition that data extraction entirely through manual data 

curation is impractical in “Big Data” initiatives and that the relatively lower levels of DQ in 

outcomes registries may not be sufficient to meet the needs of influential stakeholders in the 

pharmaceutical and medical device industries, who must meet stricter demands for evidence 

through comparative effectiveness research and post-market surveillance.  

By sponsoring the harmonic use of standardized definitions for key data elements, ACCF 

is advancing both data exchange across systems (and networks) and the use of EHRs in 

automated data curation.  If, indeed, the sustainability of large, national clinical registries is 

linked to expanding their use, including their integration into larger, distributed networks, several 

challenges must be addressed:  (a) establishing a consistent, interoperable, and universal clinical 

vocabulary as a foundation for both clinical care and clinical research; (b) ubiquitous use of 

EHRs and facilitating the exchange of data across systems through standardized definitions of 

key data elements; (c) facilitating the further development of clinical registries, quality- and 
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performance-improvement programs;  (d) identifying and gaining consensus with partners in 

“Big Data” initiatives on what constitutes sufficient minimum thresholds for DQ standards in 

specific use contexts, (e) establishing a more transparent reporting of DQ to corporate 

researchers, who are likely more accustomed to assessing the quality of research than registry 

stakeholders in hospitals, and (f) applying those DQ thresholds to the automated curation of 

EHR's—no small task. 

Fundamental DQ issues may confound use of structured EHRs to embed Registry-

important clinical data variables by complicating abstraction. Depending on how the clinical data 

variables are embedded, such a strategy may result in multiple points of data entry by multiple 

providers for a single variable during the episode of care for the medical condition. If coding 

does not specify a priority for data source (e.g., which EHR form and which providers) for each 

data element, the human data curator (i.e., the abstractor) will need to choose which value for 

each data element should be curated for the Registry. As confirmed by interview participants in 

this study, when there is conflicting information in the medical record, the abstractor doing 

manual curation selects which information based on factors that include the abstractor’s clinical 

experience, knowledge of the provider/data contributor, understanding of the patient case 

gleaned through review of a large portion of the medical record, consultation with clinicians, and 

some general knowledge of the clinical context in which that data was created. The decision 

about which data source should be used for abstraction into the clinical data repository can 

become complicated, especially when the curator is committed to the highest possible DQ. The 

only context in which automated data extraction from a structured EHR seems practical is in the 

case of a relatively truncated and parsimonious cardiovascular medicine dataset. This seems to 

be the strategy used in the National Cardiovascular Research Infrastructure (NCRI), a NIH-

funded (through the National Heart, Lung, and Blood Institute) collaboration between the ACCF 

and DCRI. 

The SAFE-PCI for Women trial can serve as an illustrative example. It stands as a proof-

of-concept; ACC, in collaboration with DCRI, was able to overcome infrastructural, data 

standards harmonization, and DQ barriers facing the expanded use of NCDR registries to clinical 

trial research. SAFE-PCI for Women was a multicenter, prospective, open-label, randomized, 

and controlled clinical trial that used the NCRI as the platform for randomization and data 

collection. As the first registry-based randomized trial in the US, DCRI demonstrated the 
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feasibility of conducting efficient, pragmatic clinical trials using the observational, retrospective 

data collected in the CathPCI Registry. DCRI, the study coordinating center, managed all trial 

activities, including data management and statistical analyses. The DCRI network infrastructue 

includes sites participating in the ACC-NCDR CathPCI Registry. Through NCRI, the data 

stream of registry-participating sites was accessed electronically to auto-populate a clinical trial 

database for patients already consented and enrolled in the SAFE-PCI for Women trial. Data 

elements that are routinely harvested in the CathPCI Registry, including patient demographics, 

medical history, concomitant medications, procedure details, and in-hospital clinical outcomes, 

were transmitted from the Registry data collection system to auto-populate the trial’s electronic 

case report form (CRF). Additional, trial-specific information, including procedure information 

related to vascular access site and outcomes of interest that are not obtained as part of the 

CathPCI Registry, were collected using additional electronic CRF pages, per usual clinical trial 

standards (e.g., manually). The NCRI computer systems, including randomization components, 

were formally validated, to ensure that the integrated registry and trial-specific data conformed to 

the same DQ requirements. Randomization was accomplished through connection with the EDC 

system, which allows tracking of randomized patients within the Registry. Because radial access 

accounts for a minority of procedures in the United States, initial study sites were identified 

through the CathPCI Registry, on the basis of their actual transradial PCI volume. (Rao et al., 

2014) NCRI’s infrastructure involves a database of research-ready sites within the NCDR to 

target recruitment. Electronic data capture system (EDC) provided a mechanism for additional 

data collection using modified case report forms (CRFs).  

In addition to developing a networked subset of ACC-NCDR sites for research, the NCRI 

developed data standards for a “clinical dataset for research” and flow diagrams for point-of-care 

data collection. Cardiovascular data standards were created in CDISC and HL7. All standards 

were loaded into the NCRI repository for future use in trials. These data elements are currently 

being mapped to several vocabularies including Study Data Tabulation Model (SDTM), 

Reference Information Model (RIM), and Systematized Nomenclature of Medicine (SNOMED) 

as part of developing a comprehensive data model. The data standards and flow diagrams will be 

submitted for endorsement to CDISC and HL7 standards organizations. ACC plans to enhance 

prospective research site readiness through the use of educational Webinars to NCDR sites. 
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Some of the challenges cited in using NCRI’s infrastructure include: smoothing the 

interface between registries and the FDA, CMS and industry research mechanisms to streamline 

RCT design, IRB requirements, and data collection; accommodating or streamlining the 

variations in funding mechanisms vary between the FDA, CMS and industry. ACC’s long term 

goals include: establishing a national consortium with an advisory body for Registry-derived 

RCTs made up of all potential stakeholders (e.g. FDA, CMS and private payers, academia, 

professional societies, National Heart, Lung, and Blood Institute; and the Patient-Centered 

Outcomes Research Institute—PCORI); enabling “transparent and full external RCT access”; 

stable funding and sustainable registry RCT model. (Brindis, 2013) 

Data standardization is key both to the advancement and the sustainability of clinical 

registries, in large part due to the impact of data standardization on registry DQ. The concerns of 

the ACCF clearly go beyond the role of data standardization on the interoperability of Cath Lab 

systems and third party vendor software (Weintrab et al., 2011). Effective data standardization 

has the potential to expand the reliable use of automated data extraction from structured EHRs, 

and thereby, to reduce the considerable cost of data curation and the burden on participating 

hospitals. The success of large-scale, data sharing initiatives also relies heavily on the quality of 

the harmonized data standards, which may be expensive to develop for multidimensional data, 

like that in the CathPCI Registry. Data standards are a form of meta-data, (Zhu & Wu, 2014, p. 

352) to which the Quality Assessment Framework (Stvilia et al., 2007; Stvilia, Gasser, & 

Twidale, 2007; Stvilia, Jörgensen, & Wu, 2012; etc.) has already been applied (e.g., (Stvilia, B., 

Gasser, L. (2008). Since DQ is context-sensitive, it follows that a DQ assessment model for 

cardiovascular data standards that takes into consideration the differential uses of that 

observational data in outcomes, comparative effectiveness, and hybrid-clinical trial research; 

safety surveillance; FDA medical device post-approval; and physician and regional reporting 

would serve the data sharing goals of the ACC (Messenger et al., 2012; Shreeves, Knutson, 

Stvilia, et al., 2005). 

Access to medical information, in general, and to proprietary registry information, in 

specific, is limited by consent and ownership. Healthcare providers own medical records and 

ACC-NCDR owns CathPCI Registry data. The combination of ownership and consent 

requirements presents formidable challenges to the generation of actionable evidence through the 

interrogation of disparate and distributed data sources across organizational boundaries that 
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characterize “Big Data.” Intellectual property rights conventions, patient consent, and privacy 

protections vary markedly from nation to nation, further complicating effective utilization of 

“Big” medical data. (Anderson, 2013) 

In the IMDRF (International Medical Device Regulators Forum) Registry Working 

Group (2015) document “Patient Registry: Essential Principles,” the authors use several criteria 

for assessing the transparency of a registry: (1) the analytic process is described; (2) data access 

is through specific requests; (3) the regulator does not have direct access to the data; (4) data is 

available upon approval by scientific committee members, and is open for use to professional 

members. ACCF policy meets all four criteria. These criteria make no mention of transparency 

of metadata, specifically DQ metadata. Quoted here, verbatim, for clarity, is advocacy on behalf 

of ACC for “transparency” in the reporting of registry DQ metadata. 

Given the contractual inaccessibility of the “raw” data, it would be useful for ACC to 

report the DQ metadata in a use-sensitive way. Completeness measures are useful, but not 

sufficient for understanding the validity and reliability of a data set used for scientific purposes. 

As will be discussed below, the DQ parameters (and their thresholds) that are sufficient for QI 

(QI) initiatives and even comparative effectiveness research (CER) seem to be absent in the 

literature (Brown, Kahn, Toh, 2013; Drozda et al., 2009). 

 Through federal and industry funding, ACC’s NCRI—a CRF 11-compliant research 

platform—supplies patients and their Registry data to collaborating research organizations. It is 

not clear what the policies for access are/will be. RCTs generally require IRB approval. It seems 

clear that “Big Data” does not necessarily mean “open data,” especially when that data is a 

proprietary, saleable product of a commercial enterprise. What’s more there are some 

ambiguities in the application of HIPAA regulations to Registry data re-used for research 

purposes. (Reference Section 4.1.5.3.1.)What is required when information is used as the control 

arm in a prospective or retrospective study? Must patients have given prior consent to be 

contacted for longer term follow-up? Must information collection and informed consent comply 

with device-specific research regulations, such as the IDE regulation (21 CFR 812), if used for 

safety evaluation or effectiveness research or to support labeling changes? Also, as discussed 

above (Section 4.1.7.3.2), the ACCF/AHA clinical data standards, which generally apply to the 

NCDR registries, can include PHI to enable uniform collection of those data elements, when 

appropriate. Flexible inclusion of PHI may prove very useful in the context of “big data” 
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platforms. (The CathPCI and ACTION Registries include a data element that provides an “opt 

out” choice for provision of PHI. However, the text box is not selectable; all of the PHI-related 

data fields remain grey and do not allow data entry.) On the other hand, as described above, the 

NCDR registries use de-identification. Therefore, data transparency (i.e., open access) should not 

be hindered by HIPAA.  

The study supplies a depiction of typical CathPCI Registry data curation work that 

includes a conceptualization of the local Registry DQ structure. Conceptualization of DQ 

structure entails a typology of Registry DQ problems and corresponding quality assurance 

actions. The findings are embodied in a description of data work organization of the CathPCI 

Registry, including: roles of human, hospital-based data curators for the Registry; their data 

curation work practices; division of labor within the community of practice; types and sources of 

DQ problems encountered in curators’ use of the CathPCI Registry; some of the tools and 

strategies data curators use to manage data and to detect and resolve DQ problems; rules 

governing data curation work; and data curators’ perceptions about Registry DQ. Such 

information can contribute to a best practices knowledge base for the design, management, and 

improvement of registry systems, in general, and CathPCI Registry systems, in particular. 

Specifically, an activity theoretic description of a work system can be used to develop improved 

workflows and information system design that will yield more cost-effective registry resource 

management. 

 

5.4.2 Contributions 

To the best knowledge of the author, this study is the first of its kind conducted with 

CathPCI Registry data curators as subjects and the first study to use AT to formatively evaluate 

DQ in a clinical registry. The study expands application of Stvilia et al.’s (2007) DQ Assessment 

Framework to the domain of clinical registries. The study also extends research conducted by 

Stvilia and his colleagues in the sociology of data curation and e-science by addressing a number 

of issues relevant to both topics in the context of clinical registries. It is one of very few 

systematic studies of data curation in a clinical registry, providing a rich, activity theoretic 

description of sub-systems within the larger CathPCI Registry super-system. 

A major contribution of the study is to the sociology of data curation in the CathPCI 

Registry, which included identification of the ethical, political, and economic tensions faced by 
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Registry data curators. Additional contributions address several areas: threats to Registry DQ; 

recommendations to improve DQ in the CathPCI Registry; factors affecting data transparency in 

proprietary clinical registries; a conceptualization of CathPCI’s DQ structure and sources of DQ 

problems, and contradictions within the system to recommended solutions. The study compares 

findings to those of another the GO (Gene Ontology) study, which also used Stvilia’s (2007) 

Quality Assessment Framework. The author makes recommendations for further research. The 

findings from the study may inform training offered to data curators and education in 

Information Science and nursing. 

 

5.4.3 Limitations of This Study 

Group Norms (Research Question 1.6 “What are some of the norms and rules regulating these 

curator activities?”): The interview item was not articulated precisely enough (by providing 

context-relevant examples) to elicit a usable response in 6 of the 7 interviews. 

The small (n=7) and narrow population targeted for interviews (hospital data curators) 

limits the generalizability of the study to other registries and in fact, may not reflect the larger 

CathPCI Registry activity system. Interview of other key stake holder user groups, like hospital 

administrators and cardiologists would provide deeper insight into the value of the Registry for 

stakeholders and a better notion of some of the contradictions within the system. 

This study examined the CathPCI Registry from the perspective of subscribing hospital 

facilities, gleaning information about the data curation practices through interviews with data 

curators in hospitals. Of course, such a restricted account cannot thoroughly assess DQ from the 

perspective of other users of the Registry (e.g., ACC/ACCF standards committees, researchers, 

payers, accrediting organizations, etc.). Nor can it represent the curation activities that take place 

elsewhere in the system. DQ in the Registry hinges also on the quality of the data standards (a 

type of metadata) adopted by the Registry and the metrics used by NCDR to gauge the national 

and local adequacy of hospital and physician performance in achieving the best possible patient 

outcomes. Registry activities surrounding data curation for the CathPCI Registry data standards, 

quality measures and performance metrics (Section 4.1.6.3.1) have an overall impact on the 

usefulness of the Registry to the local and national goal of achieving the best possible patient 

outcomes. Equally significant to achieving Registry objectives (objects) are the hospital-level, QI 

activities that apply the processed data, embodied in the benchmarked, Registry metrics—tools) 
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to achieve local and national outcomes. The QI activities of Registry data curators represent a 

small fraction of the Registry-relevant QI efforts of the stakeholders in the Registry community.  

 

5.4.4 Implications for Improving Data Curation in the CathPCI Registry 

The study findings validated observations in the literature that encoding (i.e., data abstraction) as 

a significant source of DQ problems in the CathPCI Registry, and in registries, in general 

(George, Davis, Mitchell, Moyer, & Toner, 2013).  

This study uncovered possible de-emphasis by hospitals on providing curators with the 

training delivered by clinical experts at ACC national conferences. Expanded training for data 

curators beyond that offered at national conferences and through monthly video conferences, in 

the form of asynchronous, Web-based training, for example. The NCDR might also consider 

offering CathPCI Registry curators certification and/or continuing education credits for passing a 

national CathPCI Registry data curator exam. It is possible that some administrators of hospital 

QI departments believe that registry data dictionaries suffice as the “industry standard” for 

abstractor “training.” On the contrary, registry data dictionaries serve as informational 

documents or “job aids.” An essential difference between “training” and “informational 

documents” is the requirement of a learner response and the provision of feedback to that 

response.  

There was also evidence for the potential of non-neutral data collection in the analysis of 

the interviews. Bias can be a source of both random and systematic DQ problems (Knatterud et 

al., 1998). The potential for bias coupled with the need to contain costs associated with site-level 

data curation, including training, suggest a more cost-effective and potentially less biased 

strategy for achieving high DQ, and the ultimate object of Registry use, optimized patient 

outcomes. External abstraction companies specialize in efficient, high quality data collection. 

Some abstraction companies focus their abstraction work on specific suites of registries, like 

NCDR’s, or on specific disease (e.g., cardiac disease) or procedures registries (e.g., CathPCI, 

which focuses on cardiac catheterizations and PCI’s, or the STS registries, which collect data on 

cardiothoracic surgical procedures). 
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5.4.5 Implications for Future Research 

This study suggests several avenues for future research. They are outlined below. 

1) Extension of This Study 

The next step to advance this study is to conduct a content analysis of the CathPCI Registry’s 

FAQ Tool. The Tool collects and archives responses from the CathPCI Registry’s Clinical 

Support Team to data curator questions was not fully appreciated in the design phase of this 

study as a rich source of data. Content analysis of the queries and responses may provide less 

subjective data from a larger number of curators to supply a more granular typology of 

encoding errors than that provided in Section 4.1.7. Unfortunately, the FAQ archive is not 

representative of all questions from curators. Prior to submitting FAQ questions to the Team, 

instructions on the FAQ tool interface encourage curators to review the archived responses 

for the data element in question before submitting a question to the Team. Thus, the archive 

cannot provide a researcher with the frequencies of queries on different data elements. 

However, the archive is a source that can be used in future research.) Access to the password-

protected NCDR portal on which the FAQ tool resides is limited to those granted access by 

the hospital’s Registry Site Manager. ACC may supply a researcher with an electronic 

version of the archived responses as document, since curators do not include PHI in their 

case descriptions on the FAQ.  

2) Context-sensitive DQ Thresholds 

There is consensus in the literature of the need for context-, use-sensitive DQ thresholds and 

that it is important for researchers who use registry data to understand the limitations of 

observational data collected manually or via automated extraction. For example, acceptable 

evidence generation and use requires the ability to understand and adjust for possible bias in 

data sources related to such factors as data completeness, data capture incentives, clinical 

data workflows, and other factors. (Oye, Jain, Arnaout, Brown, et al., 2015)  

How are minimum DQ thresholds established in health care performance improvement, 

comparative effectiveness research, and in data standards development? What assessment 

methods, if any, are being used in industries and academia? How are DQ thresholds 

established in the NCDR registries? What is the relationship of DQ level to patient 

outcomes? How do various minimum DQ thresholds affect Registry DQ (e.g., the behavior 

of data curators)? 
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3)  “Open”/“Transparent” vs. proprietary data 

Through federal and industry funding, the NCRI—a CRF 11-compliant research platform—

supplies Registry patients to collaborating research organizations. It is not clear what the 

policies for access are/will be. RCTs in medicine generally require IRB approval. As 

described above, the NCDR registries use de-identification. Therefore, data transparency 

(i.e., open access) should not be limited by HIPAA. Does data de-identification satisfy all 

federal rules? How accessible is data to external researchers in other proprietary and non-

proprietary clinical registries? How does data sharing occur in other medical registries in 

other countries? How do governmental rules couple with data standards to impact 

transparency? What can and should researchers expect of large, national, proprietary clinical 

registries in terms of access? What is required when information is used as the control arm in 

a prospective or retrospective study? Must patients have given prior consent to be contacted 

for longer term follow-up? Must information collection and informed consent comply with 

device-specific research regulations, such as the IDE regulation (21 CFR 812), if used for 

safety evaluation or effectiveness research or to support labeling changes? 

4) Research involving expanded application of the framework to study the link between 

DQ thresholds and the value of Registry DQ 

Findings from this study recommend further research that uses cost-benefit analyses to assess 

the perceived, local value of outcomes registries that, like the CathPCI, are used for 

performance improvement and safety. National registries market to hospitals the 

benchmarking and reporting products of outcomes registry participation. Currently, the 

hospital costs of participation include the price of subscription, the local costs of manual 

curation by humans, and investment in interoperable, clinical information systems 

(Messenger, 2012). Such research has value for hospitals, as curators and end users of the 

data, and for ACC. While NCDR-processed, local data is owned by ACC, local “raw” 

registry data is the property of the participating hospital. Registries are the gatekeepers of the 

repository containing the “raw” data of all participating hospitals (i.e., the enterprise data 

warehouse—the EDW). The ability to effectively reuse the “raw” data within the EDW is 

contingent on hospitals meeting an, as yet, unestablished threshold for that secondary data 

use. For transparent reporting of DQ to have meaning to stakeholders, DQ thresholds for 
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specific clinical data uses need to be established to accommodate the identified needs of 

respective end users of that data. 

Given the absence of advice in the literature for DQ thresholds in outcomes data that is 

intended for performance improvement, conducting such research using the DQ Assessment 

Framework, in affiliation with ACC, may be valuable to hospitals and to ACC. The goals of 

such research would be to better understand the linkages between local and national DQ 

value, DQ thresholds, and DQ problems (e.g., automated data curation vs. data curation by 

humans, and their training needs). Such a study might incorporate interviews with other key 

stakeholders, including participating cardiologists and hospital administrators to better 

address the question of perceived value of the Registry utilizing the mixed methods of survey 

and cost-benefit analysis. Other stakeholders that might be included in such a study are: 

DCRI (experienced in designing and administering registries & in “Big Data” analytics); 

NCDR IT and clinical support staff; third-party software vendors; and medical researchers. 

5) Challenges to the curation and use of registry data for clinical QI 

Despite widespread acknowledgement of the potential, expanded uses of clinical registries, 

there is relatively little literature that relates challenges to solutions. Exceptions include 

Asher et al.’s (2013) call for revised federal regulations to enable the collection of 

prospective outcomes data (via direct patient contact) that are “primarily intended to promote 

clinical QI—including the collection of patient-reported outcomes through validated 

assessment instruments” (Asher et al., 2013, p. 3) for the National Neurosurgery Quality and 

Outcomes Database (N2QOD), a prospective patient outcomes registry. Asher et al. (2013) 

specifically called for collection of outcomes data that is primarily intended to promote QI, 

and as such, is designated as a non-research, clinical QI effort that is exempt from IRB 

review and the requirement for informed consent. There should be no need for governance by 

IRBs in QI studies. Research reporting the differences in the regulatory requirements for 

human subjects research, especially those that impact reuse of the data will be valuable to all 

stakeholders. 

6) Research into the conduct of research that is embedded within hospitals. 

Due to patient involvement in research conducted in hospitals, hospital IRB policies 

generally entail more stringent, labor intensive work by prospective researchers to gain 

approval than do academic IRBs. The aim of investigating the conduct of scientific research 
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(versus quality improvement studies) that takes place in hospitals is to gain insight into 

hospitals’ concerns and the governmental regulations that motivate hospital IRBs to institute 

policies that cause delay in, deter, and prohibit research conducted by individual (i.e., non-

corporate sponsored) research by academicians. The intended product of such a study is 

development of a practical tool that can guide future researchers in their own assessments of 

the practicality of investing in the hospital IRB application process, including realistic 

strategies for dealing with the multiple challenges that currently are near inevitable in 

conducting research involving hospital employees as subjects. Some of the understandable 

challenges encountered in conducting this doctoral study with hospital employees as subjects 

have been mentioned above. Other, less comprehensible hurdles functioned as barriers to 

conducting the study. The hurdles consumed considerable time, and ultimately, proved to be 

so labor-intensive that IRB approval through the researcher’s own employing hospital was 

abandoned well after it was underway. This author’s prior experience successfully submitting 

both independent and corporate research application through hospital IRBs did not prepare 

her for an IRB application process so bureaucratic in its stringent, ritualized implementation 

of its own SOPs. For instance, in the application to conduct this study, the hospital IRB 

required that all research personnel involved with the study (defined by the IRB as, all 

members of the student’s doctoral committee, the doctoral student recruited to assist with the 

Code Book, and the author) complete two hospital-subsidized CITI research training 

modules—the Human Subjects and the Conflict of Interest courses, each module entailing 

both training and testing that necessitates approximately four hours for first-time completion. 

Additionally, each study team member was obligated to submit his or her signed and dated 

curriculum vitae via an organizational portal. An institutional (subscribing hospital) 

password was required to access the portal. Unfortunately, without revision of the hospital’s 

IRB policy, the IRB personnel were not authorized to provide a password to any of the study 

personnel not already affiliated with the hospital. Some authors familiar with the experience 

of conducting social science research in the hospital setting, advise those motivated to 

conduct such studies to “seek hospitals that are supportive of research, yet not over-invested 

in the process” (Woith, Jenkins, Astroth, & Kennedy, 2014). The impact of hospital IRBs 

holding those doctoral researchers in the social sciences who have already secured university 

IRB approval to the same stringent requirements as clinical trials research, can deter, if not 
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prevent, the number of such studies conducted by individuals. The thoughtful researcher will 

want to carefully consider the complexities of conducting research in a hospital in which one 

is employed before investing valuable time and resources. With that said, it can be difficult to 

anticipate some issues, especially as a novice, albeit scrupulous researcher. A thorough 

examination that provides authoritative guidelines and strategies for negotiating the conduct 

of independent research studies in one’s own workplace is warranted. 
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APPENDIX A 

FSU HUMAN SUBJECTS COMMITTEE LETTER OF 

APPROVAL 
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APPENDIX B 

FSU HUMAN SUBJECTS COMMITTEE STAMPED ICF 

(HSC 2015.16078) 
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APPENDIX C 

INTERVIEW PROTOCOL 
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APPENDIX D 

LINKEDIN ADVERTISEMENT 

 

 

 

 



379 

APPENDIX E 

POSTER ADVERTISEMENT 
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APPENDIX F 

LETTERS OF ACKNOWLEDGEMENT FROM ACC-NCDR 
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APPENDIX G 

NCDR LIST OF REGISTRY PARTICIPANTS 

Access the list of registry participants as a Web page or download the csv file. (The author has 

imported the csv file into a formatted Excel file. The Excel file will be used to collate additional 

data, including relevant user email addresses, gleaned through attendance at a 2005 NCDR 

conference, telephone calls, the Linkedin NCDR Participants Group < 

https://www.linkedin.com/groups/NCDR-Participants-4360721/about >, the Linkedin NCDR 

Researcher Network Group < 

https://www.linkedin.com/groups?gid=4344197&trk=groups%2Fguest%2Fabout-r-subgr-

subgrpname&goback=%2Eanb_4360721_*2_*1_*1_*1_*1_*1 >, etc.)  

 

Web page: http://cvquality.acc.org/NCDR-Home/Participant-Directory.aspx  

  

1) Select “CathPCI Registry” from the drop-down menu. 

 

2) It is possible to export the “CathPCI Participant Directory” to a csv file.  

 

 
 

  

https://www.linkedin.com/groups/NCDR-Participants-4360721/about
https://www.linkedin.com/groups?gid=4344197&trk=groups%2Fguest%2Fabout-r-subgr-subgrpname&goback=%2Eanb_4360721_*2_*1_*1_*1_*1_*1
https://www.linkedin.com/groups?gid=4344197&trk=groups%2Fguest%2Fabout-r-subgr-subgrpname&goback=%2Eanb_4360721_*2_*1_*1_*1_*1_*1
https://www.linkedin.com/groups?gid=4344197&trk=groups%2Fguest%2Fabout-r-subgr-subgrpname&goback=%2Eanb_4360721_*2_*1_*1_*1_*1_*1
https://www.linkedin.com/groups?gid=4344197&trk=groups%2Fguest%2Fabout-r-subgr-subgrpname&goback=%2Eanb_4360721_*2_*1_*1_*1_*1_*1
http://cvquality.acc.org/NCDR-Home/Participant-Directory.aspx
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APPENDIX H 

 CATHPCI REGISTRY DATA COLLECTION FORM (V. 4.4) 

Access the five-page PDF File on the NCDR Website: 

http://cvquality.acc.org/~/media/QII/NCDR/Data%20Collection%20Forms/CathPCI%20Registry_DataC

ollectionForm.ashx  
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APPENDIX I 

CATHPCI REGISTRY CODER’S DATA DICTIONARY (V. 4.4) 

Access the 118-page PDF File online via the NCDR Website at: 

http://cvquality.acc.org/~/media/QII/NCDR/Data%20Collection%20Forms/CathPCI%20Registr

y_DataDictionary.ashx  

  

http://cvquality.acc.org/~/media/QII/NCDR/Data%20Collection%20Forms/CathPCI%20Registry_DataDictionary.ashx
http://cvquality.acc.org/~/media/QII/NCDR/Data%20Collection%20Forms/CathPCI%20Registry_DataDictionary.ashx
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APPENDIX J 

ACC-NCDR AUTHOR GUIDELINES (JULY 2012) 

The ACC-NCDR guidelines for authors can be found online in the 38-page “Investigator’s Guide 

to NCDR® Research, v1.3” at: 

http://cvquality.acc.org/~/media/QII/NCDR/Steps%20for%20Submitting%20a%20Research%20

Proposal/NCDR%20Inv%20GL%20v13.ashx 
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APPENDIX K 

 

“PROOF OF CONCEPT,” SAMPLE SCENARIO 

Sample Scenario for A Data Manager (i.e., a data curator) 

In this scenario, you will be an abstractor/Data Manager for the CathPCI® database. Your 

job involves interpreting individual cardiac catheterization and PCI (percutaneous coronary 

intervention) cases by mining each patient’s records, extracting the relevant information based 

on your understanding of the definitions for each data field/ item/sequence number in NCDR’s 

CathPCI® registry, and entering that information into a designated electronic database. When 

documentation in the patient record is difficult to interpret or missing information, you 

collaborate with the relevant hospital or laboratory staff to identify the most accurate answers. 

As the abstractor/Data Manager, you conduct DQ control by identifying missing and duplicate 

cases in the database and resolving these discrepancies. You assist in the identification and 

resolution of data and software problems and processes, in addition to nursing and cardiac 

catheterization laboratory performance improvement to realize the institutional goal of safe and 

efficient patient care that meets/exceeds national guidelines. 
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APPENDIX L 

PRELIMINARY (BRAIN-STORMED) REGISTRY DATA 

CURATOR TASK ANALYSIS 

Brainstormed Task Analysis of a Registry Abstractor/Data Manager (whose institution uses 

primarily manual [vs. automated] procedures to enter data into the registry database) 

1) Obtain patient’s hard chart for a particular cath and/or PCI procedure. 

2) Access and review patient’s electronic records (e.g., hospital “face sheet”; ER report(s); 

consulting physicians’ History & Physicals; consulting physicians’ progress notes; 

cardiologists’ progress notes before and after procedure; Cardiac Catheterization Lab 

Report; OR report/s;  recovery room nursing documentation; etc.). 

3) Ensure that any information that is automatically “fed” into the CathPCI®  database from 

another one of the hospital’s information systems matches that in the hard and electronic 

charts, and vice versa. Resolve any discrepancies. 

4) Extract information for each field in the CathPCI® database. 

5) Verify any information that is difficult to interpret or which is uncertain with the relevant, 

responsible hospital staff (e.g., cardiologist, electrophysiologist, Cath Lab staff, or nurse). 

6) Periodically upload cases to the NCDR CathPCI® server to identify DQ problems 

through NCDR’s automated error-checking algorithms. 

7) Resolve all problems. 

8) After all known CathPCI®-relevant charts have been entered into the CathPCI® database, 

run a Cedaron (an NCDR-approved software vendor) report to identify missing and 

duplicate records. 

9) Abstract any missing records. Delete duplicate records in the database. 

10) Review the NCDR quarterly Outcomes Report. Run any descriptive statistics (e.g., of 

NSTEMI/STEMI cases and ER response times) requested by upper management. 

Generate statistics visuals for reports/Power Point presentations. 
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APPENDIX M 

DATA CURATION, USE, AND STEWARDSHIP TASKS 

(HOSPITAL-LEVEL) 

 

Task # Task 

 CREATE MEDICAL RECORD DATA 

0.1 Physician/s collate prior medical history, current medications, family history 
into an H&P. 
 

0.2 Physician types or dictates procedure (interventional and diagnostic 
cardiology) reports for transcription. Report is transcribed and incorporated 
into the medical record. 
 

0.3 Cath Lab staff (including RN’s and Techs) collect and document (either 
concurrently and/or post-procedure, electronically or on paper) information 
related to the Cath Lab procedure. 
 

0.4 Cath Lab software collects information which populates a medical record. 
(See 0.7.) 
 

0.5 Results of labs and diagnostic procedures (e.g., imaging: x-rays, stress tests, 
etc.) are documented by a facility and/or an external laboratory, radiologist 
and radiology department, etc. are distributed to the medical record. 
 

0.6 In some cases, interoperable software systems (e.g., Mennen and Lumedx) 
enable automated population of CathPCI Registry demographic and inter-
operative data fields. 

A. DEVELOP AND MAINTAIN THE REGISTRY 

1.0 Create Registry Data: Map Medical Record Data to the Prescribed 

Ontology of the Coders Dictionary 

1.1 Access Cath Lab patient list of diagnostic and interventional catheterization 
cases performed.  
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Appendix M Continued 

1.1.1 Know and adhere to federal and state statutes and regulations related to 
medical record maintenance and confidentiality (e.g., Health Insurance 
Portability and Accountability Act law—HIPAA, meaningful use of 
electronic health records specified in the American Recovery and 
Reinvestment Act of 200921 (ARRA) (Pub.L. 111–5), enacted February 
17, 2009, (US Department of Health and Human Services [HRSA]), and 
CMS22

 regulations), hospital policies for accessing medical records (at 
least in part, dictated by adherence to those same federal and state laws), 
medical record information systems and using clinical (vs. administrative) 
medical information, particularly those related to maintaining the 
confidentiality of patients, hospitals, and physicians. Medical records are 
subject to a variety of federal and state statutes and regulations. 

 

 

 

 

 

 

 

 

 

                                                           
21 The three main components of meaningful use are: (1) The use of a certified EHR in a meaningful 

manner. (2) The electronic exchange of health information to improve quality of health care. (3) The use 

of certified EHR technology to submit clinical quality and other measure. Meaningful use is particularly 

relevant to clinical registries—even proprietary registries—due to mandated clinical quality measure 

reporting. https://www.cms.gov/Regulations-and-

Guidance/Legislation/EHRIncentivePrograms/downloads/MU_Stage1_ReqOverview.pdf (see slides 25-

27) 

22 CMS §482.24(c)(1) 

“…Where a electronic medical record is in use, the hospital must demonstrate how it prevents alterations 

of record entries after they have been authenticated. Information needed to review an electronic medical 

record, including pertinent codes and security features, must be readily available to surveyors to permit 

their review of sampled medical records while on-site in the hospital…” 
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Appendix M Continued 

1.2 Access hospital medical record (usually23, in the form of an electronic 
information system/s24) that contains Cardiac Catheterization Lab Report, 
in-patient documents (including, “face sheet”; admission history; 
physician notes—history & physicals, progress notes, Operating Room 
reports, discharge summaries; physician orders (CPOE); medication 
administration records; medication lists (e.g., pre-hospital medications 
lists with denotation of estimated day/time last taken); documentation of 
diagnostic procedures, like radiology reports) and often, some out-patient 
documents (e.g., Emergency Department; rehabilitation; nursing home 
records) for the selected patient that correspond to the relevant 
catheterization date. (Lab and radiology records may be in a different 
system than the rest of the record and may require use of different 
software.) 
 

1.3 Access any historical medical records contained in the hospital 
information system and/or an auxiliary hospital information system (e.g., a 
system that contains scanned copies of hard copy documents not available 
elsewhere in the system or an external medical office information system 
for documents from other labs, clinics, and hospitals). 
 

1.4 Open patient record and display on a computer screen. 
 

1.5 Confirm that this is the correct patient and hospital admission by 
comparing demographic data in the Cath Lab list with that in the patient 
medical record. 

 
1.6 Ensure that any data which has auto-populated the CathPCI database from 

another one of the hospital’s information systems (e.g., a Cath Lab 
monitoring system) matches the information in the primary medical record 
(electronic and/or hard chart). Resolve any discrepancies (e.g., duplicate 
cases). 
 

1.7 Mine patient records (current and historical, electronic and/or paper-based) 
for information relevant to the Registry. 
 

1.7.1 Identify appropriate section of medical record in which to find information 
relevant to each data field (i.e., “data element”). 
 

 

                                                           
23 According to Adler-Milstein, DesRoches, Kralovec, et al. (2015), 75 percent of US hospitals have 

adopted “at least a basic EHR system.” (p. 1) 
24 Vendors of EMRs by sales volume: Meditech, Cerner, McKesson, Epic Systems, Siemens Healthcare, 

etc. By practice situation: http://www.medscape.com/features/slideshow/public/ehr2014  

http://www.meditech.com/
http://www.cerner.com/
http://www.mckesson.com/en_us/McKesson.com/
http://www.epic.com/
https://www.smed.com/default.asp
http://www.medscape.com/features/slideshow/public/ehr2014
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Appendix M Continued 

1.7.2 Identify information in the medical record that is relevant to the Registry 
using knowledge of the data definitions for the Registry’s respective data 
elements/data fields. 
 

1.7.3 Interpret and synthesize (psychologically) data found in the medical record 
to make sense of, to understand the patient’s medical story (e.g., the 
patient’s medical history that is relevant to the need for cardiac stents 
and/or balloon angioplasty; the procedures performed in the percutaneous 
coronary intervention). 
  

1.7.4 Filter medical record information using knowledge of the data collection 
form (i.e., the content of the Registry data elements/fields) and Registry 
data definitions for those elements. (Collect information that is possibly 
distributed in different medical systems and in different formats [e.g., 
paper and/or electronic] from the medical record.) 
 

1.8 Appraise data within the medical record. Identify equivocal, discrepant, or 
missing information in the medical record that is relevant to the Registry. 
 

1.8.1 Verify with the responsible hospital staff (e.g., cardiologist, Cath Lab 
staff) any information that is difficult to interpret, ambiguous, or 
questionable. 
 

1.8.2 Obtain information missing from the medical record (e.g., from the Cath 
Lab staff or the interventional cardiologist) based on the prioritized needs 
of the Registry and the department. 
 

1.9 Extract medical record information for each data field in the Registry. 

1.10 Encode medical record information using: (a) the most recent version of 
the CathPCI Data Definitions, (b) FAQ’s, (c) information gleaned in 
monthly Data Manager calls (i.e., presentations by staff of the CathPCI 
Registry), and (d) prior clinical and abstracting experience. (To encode is 
to apply Registry-specified definitions for each data field to the medical 
record—an essential task in the activity of abstraction.) 
 

1.11 Assess the DQ (complete and non-duplicative records, verify accuracy, 
etc.) of abstracted data in preparation for submission to the Registry. 
 

1.11.1 If using 3rd party vendor software for data collection, run a DQ report to 
identify missing and duplicate records after all known CathPCI-relevant 
cases have been entered into the database. 
 

1.12 Resolve any DQ problems discovered. 
 

1.12.1 Abstract any missing cases. Delete duplicate case records. 
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1.13 If submitting via 3rd party vendor software, create the export file within 

the vendor application for the quarter that will be submitted. Follow 

vendor‐specific instructions for location of this function. 

 

1.13.1 When creating the export file, be sure to note location of the saved file. 

Ensure the most recent extracted file is sent; avoid inadvertent, duplicate 

file submission. 

 
1.14 Access either ACC-NCDR CathPCI Registry software or 3rd party vendor 

software. Display the interface on a separate computer screen. 
1.14.1 Log onto the CathPCI Registry Website via www.ncdr.com. 

  
1.14.2 Navigate to “Data Collection Tool.” 

 
1.14.3 Click on “Data Collection Tool” tab. 

 
1.15 For those data fields not pre-populated with data electronically captured 

(EDC) from the Cath Lab software system (e.g., Mennen) begin entering 
data into each empty data field/sequence number in the Registry interface. 
 

1.15.1 Into either the 3rd party vendor software or the ACC-NCDR’s CathPCI 
online “Data Collection Tool,” enter selected information into each 
required data field/item/sequence number in NCDR’s CathPCI® Registry. 
 

1.15.2 Complete data entry into the Registry for each patient on Cath Lab list for 
each quarter by the posted submission deadline (based on patient 
discharge dates). 
 

1.16 If using 3rd party vendor software, upload quarterly data to the NCDR 
CathPCI server. 
 

2.0 Manually Check Medical Record & Extant Registry Data for DQ. 
2.1 Clarify Registry data definitions (e.g., the application of those data 

definitions to specific cases) via ACC-NCDR online question submission 
form. 
 

2.1.1 Identify medical cases not fully addressed by the data definitions. Submit 
these cases to NCDR for direction in abstracting. 
 

3.0 Monitor the DQ of Data Submitted to Registry 
3.1 Use ACC-NCDR Automated DQ Checking via the DQ Report (DQR). 
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3.1.1 Submit data to ACC-NCDR piece-meal/periodically or, after all cases for 

the quarter have been completely entered into the data collection interface 

(but, prior to ACC-NCDR submission for inclusion in the quarterly 

report). (Data submission may require upload of data to the ACC-NCDR 

server if third party vendor software is being used.) 

3.1.2 After portions of the quarterly data have been submitted to the Registry, 

review the resulting ACC-NCDR Outcomes Report, identify and 

investigate metrics indicating moderate or poor hospital or physician 

performance. 

3.1.2.1 Within the ACC-NCDR CathPCI Registry Dashboard, navigate to the 
ACC-NCDR DQ Report “Data Submission Status.” The ACC-NCDR DQ 
Report represents the results of an automated quality assessment for errors 
(specifically, data entries that fall out of the expected range of responses) 
and data completeness. 
 

3.1.2.1.1 Benchmark Inclusion Status, Green Flag: Data passed both DQ 
assessments (Data Assessment and Completeness Assessment). 
 

3.1.2.1.2 Benchmark Inclusion Status, Yellow Flag: Data passed the Data 
Assessment, but failed the Completeness Assessment. 
 

3.1.2.1.3 Benchmark Inclusion Status, Red Flag: Data failed both DQ assessments 
(Data Assessment and Completeness Assessment). 
 

3.1.3 Conduct DQ assessment after each Quarter’s Data Submitted to ACC-
NCDR CathPCI Registry. 
 

3.1.3.1 Trouble-shoot any DQ problems (e.g., missing, discrepant, or “fall-out” 
data) that is revealed through the Registry’s automated DQ algorithms. 
 

3.1.4 Correct Registry data post-submission to ACC-NCDR. 
 

3.1.5 Using the Dashboard “drill-down” function, review for accuracy the data 
associated with patient cases that contributed to any low performance 
metrics. 
 

B. USE REGISTRY TO ACCOMPLISH HOSPITAL OBJECTIVES 

4.0 Use Registry Data 
4.1 Use the ACC-NCDR Quarterly Outcomes Report data. 

 
4.1.1 Collect and collate information from the ACC-NCDR Outcomes Report. 
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4.1.2 Download quarterly data as an Excel file from ACC-NCDR CathPCI 
Registry site file. 

4.1.3 Export ACC-NCDR Outcomes Report graphs as PowerPoint files for 
inclusion in reports and presentations for hospital administration. 
 

4.1.4 Appraise data already entered into the Registry as a result of sub-standard 
performance information in the quarterly quality performance reports 
generated by the Registry (i.e., the ACC-NCDR Outcomes Report). 
 

4.1.5 Derive the source of the problematic data. Retrace the source of such 
information in the quarterly reports, especially in the case of “fall outs,” 
by reviewing the medical record and data entered into the Registry for 
accuracy and completeness. 
 

4.1.5.1 Verify the accuracy/validity of the problematic data within the medical 
record. 
 

4.1.6 If a DQ issue, correct the data. 

4.1.7 If a performance issue, address per departmental policy (rules, or 
conventions) and local norms for interacting with clinicians and other 
quality staff. 
 

4.2 Conduct queries of the data to respond to ad hoc DQ or QI issues or 
questions for specific, Registry-prescribed performance metrics. 
 

4.2.1 As requested by hospital (performance) quality management staff and 
interventional cardiology physicians, run ad hoc descriptive statistics (e.g., 
of NSTEMI/STEMI cases and ER response times) of extant hospital site 
data that resides on the Registry site. Comparative, aggregated information 
for other hospitals can also be downloaded via the Registry site. (Hospital 
subscribers are only able to access specific hospital data/performance 
information for institutions with which they have established corporate 
affiliation.) 
 

4.3 If using the online ACC-NCDR tool/interface, use prescribed filters to 
search database, then download Excel file from NCDR server. 
 

4.4 If using third party vendor software, specify data filters and run reports per 
capabilities of that software. (For instance, Lumedx requires SQL code to 
specify data selections.) 
 

4.5 Analyze data, generate statistics, and visuals for reports/Power Point 
presentations. 
 

4.6 Monitor patient care and medical documentation “concurrently.” 
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4.7 Identify “gaps” in patient care and/or medical documentation. 
 

4.8 Resolve “gaps” via collaboration with responsible patient care provider/s. 
 

5.0 Prepare for external audit by ACC-NCDR. Audit by ACC-NCDR 
include hospital chart reviews and blind data abstractions. The audits 
assess the completeness and accuracy of the data and enables participants 
to identify areas for improved data entry. 

 
5.1 

 
Create annotations (meta-data) as deemed appropriate. 
 

5.1.2 Note (manually or electronically) rationale for making abstraction 
selections. Associate notations with relevant data fields. Preserve the 
reasoning used to create the data in the Registry within an auxiliary (often 
a hard copy document, for example, on an annotated data collection form 
and/or hard copy of documents contained in the EMR). These annotations 
serve as meta-data compiled by an individual abstractor to record the 
thought process and evidence in the medical record for encoding more 
complex data fields/sequence numbers. Abstractors are typically 
concerned that they will need to respond to audits of their abstraction work 
by individual cardiologists, other hospital staff (e.g., in a quality 
department), and/or site auditors from the Registry, itself. Given the 
omnipresent use of electronic health records by hospitals, audits may 
happen remotely or face-to-face. 
 

5.2 Append relevant supporting documents (e.g., from medical record) in 
unusual case situations. 
 

5.3 Compile case meta-data. 
 

5.4 Create archive and filing system for archived meta-data. 
 

C. DISSEMINATE REGISTRY INFORMATION  AND FACILITATE 

ITS USAGE TO IMPROVE PATIENT OUTCOMES 

6.1 Identify specific hospital objectives (e.g., accreditation, insurer 
documentation of participation and patient outcomes, performance 
metrics). 
 

6.2 Select relevant information within quarterly, annual ACC-NCDR CathPCI 
patient outcomes reports, and/or Registry data analyzed locally using third 
party vendor software. 
 

6.3 Create ad hoc and routine reports and presentations to disseminate 
processed Registry information to internal and external stakeholders 
(bodies of accreditation, professional societies, hospital consortiums, 
insurance companies, etc). 
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6.4 In collaboration with other hospital stakeholders, using standards of 
practice, and benchmarking information (e.g., that provided in quarterly 
and annual CathPCI Registry patient outcomes reports), identify 
departmental and hospital-level performance priorities and appropriate 
data collection and performance assessment strategies (e.g., “performance 
metrics”). 
 

6.5 Educate hospital staff on use of Registry data to accomplish identified 
strategies. 
 

6.6 Liaise with internal and external stake holders (e.g., hospital consortiums, 
regional trauma/emergency councils, etc.) to accomplish shared 
monitoring and performance improvement objectives. 
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APPENDIX N 

SAMPLED DOCUMENTS LIST 

A. CathPCI Registry Documents Accessed via the Internet 

 ACC-NCDR Program Requirements v1.1 Posted on 5/14/2014 [Registry Participation Rules, 

Standards, Procedures, Community] 

https://www.ncdr.com/WebNCDR/docs/default-source/ncdr-general-documents/accf-

hospital-program-requirements.pdf?sfvrsn=4  

 Bonow, R. O., Masoudi, F. A., Rumsfeld, J. S., DeLong, E., Estes, M., Goff, D. C., Grady, 

K., Green, L. A., Loth, A. R., Peterson, E. D., Pina, I. L., Radford, M. J., Shahian, D. M. 

(2008, December). ACC/AHA classification of care metrics: Performance measures and 

quality metrics. Journal of the American College of Cardiology (JACC), 52(24), 2113-2117. 

Accessed 5 April 2016 at http://content.onlinejacc.org/article.aspx?articleid=1188061#tab1 

 Brindis, R., Fitzgerald, S., Anderson, H., Shaw, R., Weintraub, W., Williams, J. (2001).The 

American College of Cardiology-National Cardiovascular Data Registry (ACC-NCDR): 
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B. CathPCI Registry Documents Accessed via NCDR Subscriber Portal 

Appropriate Use Criteria Reference Documents 

 CathPCI - Appropriate Use Criteria Companion Guide (Last updated 26 Feb 2015) 
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 CathPCI - Data Elements Used to Determine Appropriate Use Criteria (Last updated 12 May 

2014) 

 

Data Collection Documents 

 Data Dictionary Full Specifications V4.4 (Last updated 18 July 2013) 

 Enhanced Data Collection Form v4.4 (Last updated 5 August 2015) 

 FAQ’s v4 (Frequently Asked Questions) 

A queriable database accessible within the CathPCI Registry Portal within “Resources.”  

Subscribers are able to submit questions to NCDR via the FAQ tool. All incoming questions 

posted to the FAQ tool are posted to the FAQ database. NCDR Clinical Quality Consultant 

team respond and those responses are recorded in the queriable database. All questions 

submitted to NCDR are addressed in the order received. NCDR’s responses can also be 

printed as a 25-page PDF file. Accessed 8 April 2016 at 

https://www.ncdr.com/WebNCDR/cathpci/resources/faq-(v4)  

 

Meeting Minutes 

The CathPCI Registry supplies subscribers with the meeting minutes for each of the 

scheduled monthly Registry Site Manager (RSM, i.e., “data curator”) and New User 

(teleconference) Calls in which PowerPoint slides are presented. Meeting minutes contain a 

maximum of 15 questions and answers which were presented by NCDR registry participants 

in a chat forum. The Clinical Quality Consultant Team lead the RSM and New User 

Meetings. Meeting minutes are uploaded to the portal within 2 weeks following the meeting 

and are provided on a rolling 12-month basis.   

 April 16, 2015 RSM Meeting Minutes – ACTION Registry-GWTG vs CathPCI Registry) 

(Last updated 01 May, 2015) 

 June 18 2015 RSM Meeting Minutes on Appropriate Use Criteria (Last updated 29 Jun, 2015 

 October 19 2015 - Sx Unlikely to be Ischemic vs Angina (Last updated 16 Dec, 2015) 

 November 17 2015 RSM Meeting Minutes - Trending Registry Questions (Last updated 18 

Dec, 2015) 

 December 17, 2015 RSM Meeting Minutes - Open Call (Last updated 20 Jan, 2016) 

https://www.ncdr.com/WebNCDR/cathpci/resources/faq-(v4)
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 January 21, 2016 RSM Meeting Minutes - Coding Bleeding & the Risk Adjusted Bleeding 

Metric (Last updated 01 Mar, 2016) 

 

Physician Dashboard Documents 

 Guide for CathPCI Participants (Last updated 26 Feb 2015) 

 Guide for Physicians (Last updated 26 Feb 2015) 

 

Quality Tools and Reference Documents 

 Outcomes Report Companion Guide (Last updated 23 September 2015) 

 Contemporary Incidence, Predictors and Outcomes of AKI in Patients Undergoing PCI (Last 

updated 29 April 2014) 

 

User Guide Documents 

 Dashboard User Instructions (Last updated 25 October 2013) 

 DQR (v4) Companion Guide (Last updated 2 February 2015) 

 Guide to NCDR Risk Models (Last updated 18 July 2013) 

 Interoperability of ACC Online Data Collection Tool Demographics (Last updated 6 May 

2014) 

 DPI Exclusion Information (“Exclude NCDR Patient Identifiers,” New Feature 

Implementation Date April 1, 2011) (Last updated 11 December 2013) 

 Door-To-Balloon Time Guide v4.4 (Last updated 2 July 2015) 
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