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Abstract 

Title: Potential Predictors of Disposition and Recidivism in Emergency Department 

Visits: A Regression Analysis 

Background: Recidivism in the Emergency Department (ED) is often used as a 
measure of efficiency, quality of care, and ED performance. Additionally, disposition 
of the emergency department patient is an important decision that influences the 
patients follow up as well as future ED visits.  
Objective: This study examined: age, gender, marital status, ethnicity, payer status, 
principle diagnoses, triage acuity as predictors of ED disposition and recidivism. The 
primary aim was to establish a model and assesses the predictability of different 
variables on incidence of admission or discharge and return to the ED. 
Method: A retrospective secondary analysis took place analyzing patient encounters 
from October 2015 to September 2016 at a 772-bed acute care hospital. A binary 
logistic regression was used to analyze variables and their correlation with 
disposition while a multinomial regression was used to correlate recidivism.  
Results: An analysis of 84,712 patient visits revealed that a binary logistic 
regression model containing all predictors was statistically significant at the level of 
p<.000 CI=95%. The model distinguished between those patients that were 
admitted and discharged from the ED. The model accurately classified 81.7% of 
cases. The model correctly classified patients who were discharged with a 
sensitivity of 93.5% and those who were admitted with a specificity of 38.5%. A 
mulitnomial model showed little significance in using socio-demographic variables 
as predictors of recidivism. 
Discussion: The model supports the use of socio-demographic variables and acuity  
of visit as predictors of disposition in the ED population. However, only single 
independent socio-demographic variables were useful in prediction of recidivism. 
These variables contribute to the development of care models in the ED. 
Additionally, implementation into the ESI triage index may help to further classify 
an accurately delineate patients during the triage process. 
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Introduction 

The emergency department (ED) is a vital resource to the community for those 

with emergent and non-emergent health conditions. Some believe that the ED can be used 

inappropriately, overused, or misused by individuals leading to higher overall healthcare 

costs. The care of patients with non-emergent illnesses can result in the expenditure of 

vital resources and can distract staff from the care of patients with emergent conditions. 

ED usage continues to increase, 136.3 million visits occurred in 2011, while 141.1 

million visits occurred in 2014 (CDC, 2011; CDC, 2017). In 2013, it was estimated that 

$110 billion dollars was spent alone on emergency care (Murray, et al, 2016). In the U.S., 

emergency care was the second fastest growing expenditure, and was only surpassed by 

pharmaceuticals (Murray, et al , 2016). The number of ED facilities has declined, while 

the use of the ED has outpaced the growth of the general population for the last 10 years 

(Weiss, Wier, Stocks, & Blanchard, 2014; Tang, et al., 2010). Due to the growing number 

of visitations and limited healthcare resources, ED visits and costs are expected to 

continue to rise. 

Whether viewed as separate from or within the criteria of ED overuse, recidivism 

is a major component of this problem. Recidivism, a term first described in the criminal 

justice profession, describes those who return to a prior behavior or setting (Maltz, 1984). 

Though this concept is not new, it is used in medicine to describe ED returns or re-

visitations. Recidivism is often used as a measure of efficiency, quality of care, and ED 

performance (Ross, Hemphill, Abramson, Schwab, & Clark, 2010, p.340; Sabbatini, 

Kocher, Basu, Hsia, 2016). Many hospitals consider ED returns to be a quality measure; a 

comparison to that of hospital readmissions being used as a quality indicator for 
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judgment of patient care (Sabbatini, et al., 2016, p.664).  Though recidivism rates are not 

tracked by every hospital, they may in the future become a core measure of performance, 

efficiency, and quality (Sabbatini et al., 2016).  

There are a variety of factors that may predispose a patient to return to the ED. 

Documented factors include but aren’t limited to: health literacy, insurance status, disease 

profile, diagnoses, and health disparities. Health resources and ED utilization often are 

indicators of health disparities within the community (Griffey, Kennedy, McGownan, 

Goodman & Kaphingst, 2014, p.2; Weiss et al., 2014). ED recidivism may also vary 

where health access is a disparity, inevitably perpetuating ED utilization. Ultimately 

however, the extent to which of these factors contribute to ED recidivism is relatively 

unknown and complex.  The complexities these variables: socio-demographic factors, 

acuity, disposition, and diagnoses play in patients return to the ED could inform 

researchers and provide a foundation for interventions. 

The purpose of this paper is to explore factors that may influence patients to 

return to the ED; while examining the issue of recidivism and its relationship to ED 

overuse. This will help establish the selected variables for study as potential predictors of 

recidivism and disposition from the ED. The variables selected for this study included: 

socio-demographic factors (age, gender, race, marital status, insurance status, ESI triage 

level), and ED diagnosis. The aims of this secondary analysis are to determine:  

Primary:  

1.) Are socio-demographic factors, acuity of patient visit, disposition of visit, 

 and diagnoses useful predictors of recidivism in the emergency department 

 population?  
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2.) Are socio-demographic factors and acuity of visit strong predictors of 

 discharge from the ED? 

Secondary:  

1.) Determine the socio-demographic factors of those who utilized the emergency 

 department at a 772 acute care not-for-profit hospital in the panhandle of Florida 

 from October 2015 to September 2016.  

2.) Determine what the most common disposition and diagnosis was for 

 emergency department visits that occurred at a 772 acute care non-for-profit 

 hospital in the panhandle of Florida from October 2015 to September 2016.  

3.) Determine the number of repeat visits that occurred from October 2015 to 

 September of 2016.  

Review of the Literature 

Methodology 

Prior to initiation of data collection, a literature review and analysis of existing 

evidence was undertaken. A systematic process was used to assess the existing literature 

that was relevant to recidivism and ED disposition. The databases that were used to 

search for peer reviewed articles included: CINAHL, MEDLINE, AHRQ and CDC. In 

order for an article to be included in the literature review, the article had to be a peer-

reviewed published article or published government data. Moreover, articles had to be 

published within the last seven years unless they were considered landmark articles. 

Articles were also included outside of the seven-year mark if they were secondary 

sources or citations used in other articles including seminal data. Studies were excluded 

from the literature review if they were published in a language other than English, were 
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qualitative in nature, or were not peer-reviewed. Different search terms used to search for 

articles relevant to the topic included: emergency department usage, emergency 

department recidivism, emergency department return, patients who use the emergency 

department, emergency department overuse, demographics of the emergency department, 

insurance and emergency department use, and unscheduled return to the emergency 

department. Each article selected was reviewed using a quantitative evidence table to 

organize, evaluate information and assess evidence strength. Specific attention to articles 

that included information of socio-demographic factors (age, race, insurance, gender, 

marital status) were included. Lastly, the references of each article used were reviewed in 

order to help provide the most inclusive data. A total of 25 sources were used in the 

construction of the literature review, 11 of which were secondary sources cited by the 

primary articles.  

Emergency Department Recidivism 

The ED plays an important role in supporting the community and surrounding 

populous.  The Institute of Medicine (IOM) calls the ED the “Safety net of the Safety 

Net…the provider of last resort for millions of patients who are uninsured or lack 

adequate access to care from community providers” (2006, p.42).  

 In 2011, the Center for Disease Control (CDC) reported a total of 136.3 million 

ED visits (CDC, 2011). Of the 136.3 million seen in the ED, 16.2 million resulted in 

admission to the hospital (CDC, 2011). With visits continuing to increase from year-to-

year, studies have been undertaken to understand this phenomenon. Statistics compared 

to the newest estimate of ED usage, reveal a 43.6% increase in ED use since 1997 (Tang 

Er al., 2010)..  
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 Understanding who makes up the ED population is important, as the literature has 

pointed to the ED as a melting pot of different demographics. Socio-demographic factors 

for instance, have been analyzed for correlations related to curbing ED over-use. A study 

conducted by Tang et al., (2010) reviewed data from the National Ambulatory Medical 

Care Survey (NHAMCS), a survey administered by the National Center for Health 

Statistics that is the most comprehensive analysis of ED trends across the country. Tang 

et al., (2010) found that from 1997 to 2007 the total number of ED visits increased from 

94.9 million to 116.8 million (23.1% increase) (p.666). A more recent study published by 

Weiss et al., (2014) found that the increased utilization of EDs has exceeded the growth 

of the general United States’ population (p.1). From 2007 to 2011 the number of visits 

per 1,000 persons increased from 390.5 to nearly 500 in just four years. (Tang et al., 

2010, p. 666; Weiss at al., 2014, p. 2)  

Age 

 Age is commonly used as a prognostic factor in medicine. As such, certain age 

cohorts are more likely than others to use the ED (CDC, 2011; Weiss et al.,2014). The 

rate of ED visits was highest among individuals that were 85 years or older, visiting 935 

times per 1,000 individuals in 2011 (Weiss, et al., 2011, p.2). Infants (under the age of 

one) also reported a similar visit rate to that of individuals over the age of 85. Patients 

under the age of one had a visit rate of 816 per 1000 population; however they were far 

more likely to be discharged, while being older than 85 was associated with increased 

chance of admission to the hospital (Weiss at al., 2011, pg.3). Patients between the ages 

18-44 used the ED 368.4 times per 1000 individuals in 1997 as opposed to 432.6 in 2007 

(Tang et al., 2010). Similarly, the same age group in 2011 experienced an estimated 454 
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ED visits per 1,000 individuals (Weiss at al., 2011) Furthermore, patients aged 65-84 

years of age visited the ED 495 times per 1,000 people in 2011. The 2011 rate was an 

increase from 1997 to 2007 in which individuals 65 years and older visited 461 times in 

1997 and 476 times in 2007.  

 A literature review conducted by LaCalle and Rabin (2010) found that the 

majority of frequent ED users are actually younger than 65 years of age with a median 

age of 40 years (p.43). Frequent users were defined as using the ED more than 4 times in 

a given year.  Although there is a significant amount of data on age and ED usage, the 

data is mixed on an identified group that utilizes the ED. ED outcomes including hospital 

admission or ED discharge also varied. The average age of a patient who is admitted to 

the hospital but does not return to the ED after discharge from the hospital was 64 years 

of age (Sabbatini at al., 2016). Patients who were admitted to the hospital after 

subsequent return to the ED are on average younger, 54 years of age. Lastly, patients 

readmitted to the hospital were often older with at least an average age of 66 years 

(Sabbatini at al., 2016). 

Further analysis of admission to the hospital by age shows that individuals over 

the age of 70 are more likely to be admitted for observation. Rates of return after being 

discharged from an observation unit are highest in patients over the age of 70 and those 

under the age of 40 (Ross et al., 2010, pg.36).  

Though there are some conflicting reports in the evidence. For Instance, LaCalle 

and Robin (2010) noted an increased risk for ED usage observed with patients aged 25-44 

and 65 years or older. These statistics may continue to change, as the population 65 years 

and older will continue to grow. The most recent estimates of the aging population 
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suggests that 46.2 million are now 65 years or older, making up 14.6% of the US 

population (Administration of Aging, 2016). By the year 2060, 98 million individuals are 

projected to be 65 years or older (AOA, 2016). This poses a significant burden to EDs as 

they continue to decline in available facilities (Tang et al., 2010). Ultimately, multiple 

literature reviews are finding that elderly individuals are more likely to return to the 

hospital and have repeat visits (Ross et al., 2010; as cited in Aminzadeh, Dalziel, 2002). 

Based on mere speculation, it can be suggested that in the future individuals over the age 

of 65 may soon be the majority of patients visiting the ED.  

Gender 

 Gender is an additional demographic factor that helps to delineate the ED 

population. Females for example, comprised 413 ED visits out of every 1000 individuals 

in the general population, a 46.4% rate increase within a decade (Tang et al., 2010). In 

comparison to 2011, females overall rate of ED visits was 458 per 1000 population 

(Weiss et al., 2014, p.3). Moreover, males only utilized the ED 382 times during the same 

time period. This is the highest rate for males as compared to the 1997 and 2007 trends 

respectively. Consistent with past studies, females use the ED more often than males 

(LaCalle and Rabin, 2010; as cited in Blank, Li, Henneman, et al, 2005; LeDuc, 

Rosebrook,  Rannie, Gao, 2006; Lucas and Sanford, 1998; Mandelberg, Kuhn, Kohn, 

2000; Fuda, Immekus, 2006; Griswold, Nordstrom, Clark, Gaeta, Price, and Camargo, 

2005; Sun,  Burstin, Brennan, 2003).  

 The Agency for Healthcare Research and Quality (AHRQ) cited that females have 

a 20% higher ED visitation rate than males (Weiss et al., 2014). This rate corresponded 

with the discharge to admission ratio when disposition was considered. Females are 
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discharged from the ED at a 20% higher rate than males (Weiss et al., 2011, pg.3). 

Analysis of admission without ED revisit, ED return admission, and readmission suggests 

that females are less likely to return to the ED after hospitalization (52.7% females) 

(Sabbatini, et al., 2016). However, when females returned to the hospital they were more 

likely to be admitted when compared to males, with an admission rate at 53.3% 

(Sabbatini, et al., 2016, p. 667). In comparison with the AHRQ data, there may be data to 

suggest that though females are discharged at a higher rate than males (20%), a return 

visit may likely end in an admission to the hospital. Reasons may vary as to why these 

differences exist, further research may be needed in order to explore the gap in gender 

admissions.  

Ethnicity 

  Reports analyzing trends and characteristics of U.S. ED visits between 1997 and 

2007 found that African Americans demonstrated the highest visit rate increase when 

compared to Non-Hispanic Whites and Hispanic individuals (Tang at al.,2010). African 

Americans nearly doubled that of Non-Hispanics and Hispanic individuals. African 

Americans in 1997 made 605 visits per 1000, a rate difference of 116.1 leading to 721.3 

visits per 1000 in 2007. Non-Hispanic Whites had a rate difference of 28.3, 332 visits per 

1000 individuals in 1997, while in 2007 this increased to 360.6. Hispanics’ rate of ED 

utilization trailed that of African Americans, whom visited the ED 287 times in 1997 

with an increased rate to 347 in 2007 (Tang, et al., 2010). Numerous  articles indicated 

that African Americans are far more likely than other racial groups to use the ED, 

especially if they were female (pg.43; Lacalle and Rabin, 2010 as cited in; Blank, Li, 

Henneman, et al, 2005; LeDuc, Rosebrook,  Rannie, et al., 2006; Lucas, Sanford, 1998; 
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Mandelberg, Kuhn, Kohn, 2000; Fuda, Immekus, 2006; Griswold, Nordstrom, Clark, et 

al, 2005; Sun,  Burstin, Brennan, 2003).  

 An examination of hospital outcomes and costs due to return visits to the ED 

provides a comprehensive assessment of the re-visit population. Characteristics of ED re-

visitation and admission when grouped by race revealed percentage differences due to 

population over seven days. The largest study population in the ‘Characteristics of 

Emergency Department Admissions Strata’ is Hospital admission without ED re-

visitation at 1,609,145 participants (Sabbatini, at al., 2016). In the population of those 

who never returned to the ED after being admitted to the hospital (1,609,145), 62.3% 

were white, 16.3% black, and 15.0% Hispanic (Sabbatini, at al., 2016). The sample size 

of ED return after discharge with admission to the hospital was 86,012 splitting into 59% 

whites, 18.6% blacks, and 16.1% Hispanics (Sabbatini, et al., 2016, p. 667). Although 

African Americans may use the ED more often, after discharge from the hospital they are 

less likely to recidivate than other groups.  

Insurance 

 A widely held assumption is that the uninsured are frequent users of the ED 

because services are available to all regardless of the ability to pay. However, the 

literature does not support this notion. Researchers are finding significant differences 

amongst ED use and insurance status. Self-pay patients or the uninsured are only a 

fraction of those who use the ED. For the purposes of this review insurances were divided 

up into: Medicare, Medicaid, private, and uninsured. Medicaid was  defined as those who 

are at or below the poverty line and are insured through the government. Medicare 

includes those individuals who are older the 65 years of age. Private insurance will be 
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defined as those plans by which individuals receive benefits from employers or through 

government subsidies through the Affordable Care Act (ACA).  

 Medicaid. Tang et al., (2010) found that Medicaid represented the highest number 

of visits, where 947 visits per 1000 population visit the ED, a rate difference of 253 from 

the year 1997. The dramatic increase in Medicaid visits from 1997 to 2007 is speculated 

to be attributed to the increased enrollment in governmental services (Tang at al., 2010, p. 

668) The total enrollment increase from 1997 to 2007 was 11 million individuals, a 42% 

increase in children enrollment and 35% increase in adult enrollment (Tang et al., 2010, 

p. 666). Moreover, enrollment may have increased in the coming years after 2007 due to 

the United States financial collapse of 2008. It has been well documented that high 

unemployment rates correspond with increased usage of governmental benefits, thus 

placing increased burden on Medicaid services. LaCalle and Rabin (2010) corroborate the 

results of the aforementioned study. In their systematic review, several published studies 

confirmed that a high percentage of those who routinely use the ED are covered under 

Medicaid and Medicare (4 visits or more a year)( LaCalle & Rabin, 2010 at cited in 

Sandoval et al., 2010; Griswold, Nordstrom, Clark, 2005; Pines, Buford, 2006). 

 Contrary to this evidence, a noticeable shift in the data occurred. The Agency for 

Health Research and Quality (AHRQ) collected data on all ED visits in 2011 and found 

that 27% of visits were billed to Medicaid, second to that of private insurance being 

billed 29% of the time (Weiss, et al., 2011, pg. 4). This may be attributed to 

implementation of the Affordable Care Act (ACA). Frequent users of the ED (>4 visits in 

a year) in certain states such as Oregon, constitute around 50% of the state funds spent on 

ED care (Ciaranello, Molitor, Leamon, Kuenneth, Tancredi, Diamant, Kravitz, 2006).  
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Some have hypothesized that more individuals are qualifying for government subsidized 

plans listed in the ACA marketplace thus shifting the payer status of some individuals. 

The increased use of the ED by Medicaid patients may be due to several factors, however 

access to a primary care provider or mere convenience may be a crucial reason (Tang, at 

al.,2010). 

 Medicare. Medicare patients utilized the ED 402 times per 1000 in 2007 as 

opposed to 413 visits in from 1997 (Tang at al.,2010, p. 666). Speculation by Tang et 

al.,(2010) suggests that the plateau may be due to increased efforts in finding Medicare 

beneficiary providers and a regular source of care (p.668).  Furthermore, data as recent as 

2011 found that Medicare was billed over half the time (52%) for all admissions to the 

hospital, of which 19.3 million occurred in 2011 (Weiss at al., 2014, pg. 4). 

Subsequently, Medicare patients don’t regularly visit the ED, yet when they do, it may 

often be more expensive and is more likely to result in an admission (Weiss et al., 2014, 

pg. 4).  

 Private Insurance. Private insurance from 1997 to 2007 did not have any 

significant rate increase over the 10-year span remaining at 188 visit per 1000 population 

over 10 years(Tang et al., 2010, p. 666-667). A more recent review conducted by the 

Agency for Healthcare Research and Quality (AHRQ, year) reported 29% of the 131 

million total ED visits were billed to private insurance (p.4). Additionally, private 

insurance was billed most often followed by Medicare at 23% for all hospital admissions 

from the ED (Weiss et al., 2014, pg. 4). Again the data is conflicting when comparing 

varied time spans; however implementation of the ACA may have shifted the burden of 

payer status from Medicaid to Private Insurance, however this is only speculation.  
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 Uninsured.  The uninsured came to the ED 465 times per 1000 individuals in 

1997, as compared to 422 times in 2007 (Tang et al., 2010, p. 666-667) far less than 

Medicaid, yet higher than Medicare and private insurers. Of the reported 131 million ED 

visits, 16% were billed to the uninsured (20.96 million) (Weiss et al. , 2014, p.4). 

Uninsured patients only accounted for 7% of hospital admissions for the 19.3 million that 

occurred in 2011 (Weiss et al., 2014, p.4). However, individuals who are uninsured may 

be less likely to stay in the hospital due in part to cost.  Therefore further inquiry may be 

needed to investigate those patients who need hospital admission, but instead leave 

against medical advice or decline admission due to fear of cost. It is estimated that only 

one fifth of all discharges from the ED were that of the uninsured population base (Weiss 

et al., 2014, p.4).  

Acuity and Priority 

 Throughout the U.S., ED facilities group acuity and priority of the patient’s 

complaint through a triage system called Emergency Severity Index (ESI) (AHRQ, 2012, 

p.1). ESI is an algorithm used to stratify patient acuity based on chief complaint, vital 

signs, and other factors (Gilboy, Tanabe, Travers, Rosenau, 2012, pg.V). After a joint 

collaboration and review of the evidence, ESI was adopted and recommended by the 

American College of Emergency Physicians (ACEP) and Emergency Nurses Association 

(ENA) in 2002 for all EDs  (Gilboy et al, 2012, p.1). As of 2009, it is estimated that 57% 

of all hospitals in the U.S. use ESI for their triage system (Gilboy et al, 2012, p. v).  The 

ESI system groups patients based on five triage levels: 1-Resusitation or immediate life-

saving intervention, 2- emergent high-risk patient with possibility of critical problem, 3-

stable/urgent and may require certain number of resources, 4- less urgent may require one 



 EMERGENCY DEPARTMENT DISPOSITION AND RECIDIVISM 15 
 

resource, and 5-nonurgent requiring no resources. Resources are defined as needing 

laboratory investigation, radiological testing, or consultation (Gilboy et al, 2012). 

Moreover, the scale is continually revised to incorporate new evidence in providing the 

most effective means for triaging patients in the ED. 

 Triage acuity for emergency visits is an important metric for patient acuity as well 

as patient priority.  Several studies have examined the area of triage acuity, patient 

complaint, and the necessity of ED services. Raven at al., (2013) analysis revealed that 

patients who are discharged from the ED with low acuity conditions often present with a 

chief complaint similar to that of patient with more serious conditions. This study had a 

large national sample size of 34,942 visits and concluded that chief complaints may not 

be the most effective method for identifying non-emergent ED visits (Raven et al., 2013).  

 Triage Level. Triage status is a collected variable measured by the Center for the 

Disease Control (CDC). In 2011, the CDC released the National Ambulatory Medical 

Care Survey (NHAMCS), which provides statistics on patient demographics, hospital 

visits, and ED metrics (CDC, 2011, pg1). The data was derived from 322 hospitals 

nationwide and divided into various patient demographics for inclusivity. The ESI system 

was used to group the data by priority, according to the previously mentioned levels.  

Patients between the ages of 65-74 had the highest incidence of being triaged as a level 1 

(immediate) priority at 2.2% (CDC, 2011).  This corresponded with a high rate of level 1 

triages in individuals who were Medicare beneficiaries (CDC, 2011). Patients under 15 

years of age had a higher incidence of being triaged as a level 4 (47%), than any other 

age group (CDC, 2011, pg1).  Individuals between the ages of 25-44 had accumulated the 

most ED visits (39,124), with individuals aged 45-64 accruing the second most ED visits 
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(29, 828). Level 5 visits occurred most often for patients between the ages of 1-4, 

resulting in a significant decline in percent distribution after age 15 (CDC, 2011). Lower 

levels of acuity have been grouped into categories that will be further investigated. 

However lower acuity conditions may be better treated in the primary care setting, 

preventing unnecessary ED visits. 

 In two published studies (Raven et al, 2013; Truven Health Analytics, 2013) 

authors performed an analysis of the patient’s initial complaint. The New York 

University (NYU) methodology algorithm, developed by ED physicians from review of 

patient records including demographics, duration of symptoms, and vital signs on 

presentation, was used to categorize the chief complaints (Raven et al., 2013, pg.1146; 

Truven Health Analytics, 2013). Four different categories were used in this algorithm 

including: Emergent ED needed care (preventable), Emergent ED care needed (not 

preventable), Emergent primary care-treatable, and non-emergent (Raven et al., 2013, 

pg.1146; Truven Health Analytics, 2013).  

 Emergent ED Care Needed (Not preventable). Emergent ED care was most aptly 

defined as needing ED treatment within a 12-hour window (Raven, Lowe, Maselli, & 

Hsia, 2013; Truven Health Analytics, 2013). After examination of 6,135,002 ED records, 

it was determined that 29% of chief complaints required ED visitation. This population 

varied in age and gender; Females accounted for about 27% of not preventable visits 

while males accounted for about 35%, when accounting for all aforementioned categories 

(Truven Health Analytics, 2013, pg.4).  

 Emergent/Primary Care Treatable. Emergent primary care treatable conditions 

accounted for 42% of ED visits out of 6.1 million in this 2010 study accounting for the 
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highest ED visit incidence (Truven Health Analytics, 2013). When this cohort was 

stratified for gender, females made up just over 40% of the population and males just 

below 45% (Truven Health Analytics, 2013). This category accounted for the majority of 

all ED visits without modification of the algorithm; when the algorithm was modified for 

100% predictability of primary care visits, the percentage decreased to 6.3% (Ravenet al., 

2013, pg.1149; Truven Health Analytics, 2013). Further inquiry revealed however that 

the chief complaints of these visits were also the chief complaints for 88.7% of all ED 

visits, thus indicating chief complaint as a low predictive value for disposition of a 

discharge diagnosis in the ED (Raven et al., 2013, pg.1149).  

 Additionally, Truven analytics found that the percentage of individuals using the 

ED for nonemergency primary care conditions decreased with older age groups with the 

exception of 18-29 ages (2013, pg.4). Pediatric patients had the highest incidence of 

primary care treatable/non-emergent visits at 83% for ages less than one, 76%-77% for 

ages one to four, and 73% ages five to nine (Truven Health Analytics, 2013, pg.4) 

Interpretation suggested that these rates may be due to parental concern or lack of 

pediatric resources (Truven Health Analytics, 2013, pg.4). Raven et al., (2013) found that 

of children younger than 18 years of age, 90% of their complaints were non-emergent 

and 5.5% were primary care treatable complaints (pg.1149). The evidence appears to 

show that younger patients (<18) may have chief complaints associated with primary care 

treatable or nonemergent conditions (Raven et al., 2013; Truven Health Analytics, 2013). 

 Non-emergent. Non-emergent conditions such as joint disorders, dermatitis, acute 

pharyngitis, and otitis media made up 24% of the 6.1 million total ED visits analyzed by 

Truven (2013). Nonemergent conditions were the third most common reason to come to 
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the ED behind emergent primary care treatable (42%) and emergent not preventable 

(29%). An estimated 86.9% of patients over the age of 65 had non-emergent complaints 

(Raven et al., 2013, pg.1149).  

 The average cost of an ED visit in 2010 was $1,315 while the average office visit 

cost was 145$; the estimated cost savings for non-emergent and primary care treatable 

conditions was $1,171 dollars per a visit (Truven Health Analytics, 2013, pg.7).  

 Overall, triage level and chief complaint readily coincide when it comes to 

assessing the patient’s priority by which they need to be seen. However, chief complaint 

does not appear to coincide with discharge diagnoses, thus discharge diagnoses may not 

be of predictive value for identifying non-emergent visits. (Raven et al., 2013, pg.1145).  

Nevertheless, acuity and chief complaint are very useful when assessing a patient. Often, 

patients who visit the ED frequently (>4 per year) are sicker than the occasional ED 

patient (LaCalle & Rabin, 2010, pg.44). Studies have suggested that frequent users are 

more likely to be taken to the ED by EMS and have higher admission and mortality rates 

(LaCalle & Rabin, 2010, pg.44; at cited in Lucas, Sanford, 1998; Mandelberg, Kuhn, 

Kohn, 2000). Of commercial insurance holders who use the ED, 6% are diagnosed with a 

low acuity non-urgent condition, while 10% of Medicaid patients are in a similar 

category (Somers, Boukus, Carrier, 2012). 

Diagnoses and Disposition 

 Accurate diagnoses and assessment are critical when ED medical providers decide 

on a patient disposition. Data is collected on diagnoses for quality measure purposes, and 

to assess the incidence and prevalence of disease nationwide. For the purpose of this 
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literature review, findings were separated into discharged from the ED or admitted to the 

hospital from the ED.  

Discharge. Reasons for discharge varied by age group as well as by diagnosis. 

However, the five most common complaints for visiting the ED consisted of 21%-36% of 

the total ED visits (Weiss et al., 2014, pg. 7). When differentiated by age group, patients 

under the age of one were most commonly diagnosed with: fever of unknown origin 

(269,900), otitis media related condition (266,200), followed by acute bronchitis 

(181,000)(Weiss et al., 2014, pg. 7). Cumulatively, this population resulted in 3,031,782 

million discharges in 2011 when accounting for the multiple other diagnoses reported in 

the ED (Weiss et al., 2014, pg. 7). These top discharge diagnoses correspond roughly 

with CDC NHAMCS data reporting acute respiratory infections, pyrexia of unknown 

origin, otitis media and eustchian tube disorder, and contusion with intact skin as the 

most common diagnoses under the age of 15 (CDC, 2011). Similarly, top discharge 

diagnoses for individuals of 1-17 years were superficial injury or contusion (Weiss, et al., 

2014, pg. 7). 

 When evaluating top discharge diagnosis for ages 18-64 years, the data changes. 

The top discharge diagnoses within this age group was: sprains and strains (4,532,500 

visits), abdominal pain (4,155,900 visits) and superficial injury (3,245,200 visits); (Weiss 

et al., 2014, pg. 7). Without differentiating between discharge and admission, CDC 

NHAMCS’s top recorded diagnoses for 15-64 years were divided into gender including 

females (abdominal pain, chest pain, and spinal disorder) and males (chest pain, open 

wound, and abdominal pain) (CDC, 2011) respectively.  Abdominal pain appears to be 

the consistent diagnosis across both studies including both genders. Furthermore, for all 
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individuals over the age of 65, the most common primary diagnosis was chest pain (CDC, 

2011). Additionally, nonspecific chest pain was the most commonly discharged diagnosis 

for patients between the ages of 45-84 years (Weiss et al., 2014, pg.8).  

 Though prior research studies have deemed discharge diagnoses lacking in 

concordance with chief complaint (Raven et al., 2013) there is still opportunity to use 

discharge diagnoses as a metric. This metric allows you to monitor the most common 

discharge diagnoses and may serve as a potential educational opportunity to prevent 

recidivism for certain patient diagnoses and specific diseases.  

Admission. The CDC, Center for Medicaid and Medicare Services (CMS), Joint 

Commission (JCO) and other groups track of hospital admission diagnoses and statistics 

in order to gage the prevalence of disease as well as for quality management. Pneumonia 

ranked as the number two and number three reason for admission to the hospital in 2011 

with the exception of those 18-44 years of age (Weiss et al, 2014, pg. 6). Surprisingly, 

mood disorders were the top condition admitted to the hospital for individuals in the age 

strata of 18-44 years of age (Weiss et al, 2014, pg. 6). For those individuals aged 45-84 

years of age, septicemia and cardiac conditions were the most common conditions 

admitted to the hospital (Weiss et al., 2014, pg. 6). 

Conclusion of Literature Review 

 The demographics that make up the population that use the ED are vast. As the 

visitation percentage has increased so has the interest in understanding who and why 

people use the ED. ED visits increased by 36% from 1996 to 2006 (Tang et al., 2010; 

LaCalle & Rabin, 2010, p. 42). This comes shortly before a report that analyzed ED visits 

from 1997-2007 which showed an overall increase of 23% (Tang et al., 2010, p. 667). 
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Health care reform in the United States has pinned the emergency department as lacking 

cost effectiveness; while being subject to abuse by patients with complaints better treated 

outside of the ED (LaCalle & Rabin, 2010, p. 42). Thus far, the literature is consistent in 

finding that African Americans and females are more profound users of the ER (LaCalle 

& Rabin, 2010, Tang et al., 2010; CDC, 2011; Weiss et al., 2014). Again, studies have 

confirmed findings that the uninsured do not use the ED as much as previously thought; 

rather Medicaid and privately insured patients use the ED more often than other payer 

groups (Tang at al., 2010; Weiss at al., 2014). Though this has changed from 1996, 2011, 

to present. However, when admission to the hospital is considered Medicare patients are 

more likely than most to receive admission (Weiss et al., 2014, p. 4).  

Though the research is mixed on which diagnoses may be more primary care 

sensitive or non-emergent, its evident that a new algorithm or metric may be needed to 

group diagnoses based on category. There is a disagreement as to what may constitute a 

primary care sensitive condition, non-emergent, or emergent visit. Diagnoses may be 

more reliable predictor of what to expect in frequent ED users because chief complaint is 

not a reliable indicator (Raven et al., 2013, p.1145). 

Methodology 

 

Study Design 

 

 The research design for the study was quantitative descriptive and was based on a 

secondary analysis of existing data. This study design involved implementation of a 

retrospective secondary analysis of socio-demographic and diagnosis information. 

Retrospective data was gained by an honest broker accessing the electronic medical 

records of individuals who entered either of the facility’s EDs from October 2015 to 
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September 2016. This time frame not only was chosen to insure a large enough data pool 

to promote accuracy and assess variables, but to also align with when the facility began to 

use International Classification of Disease Tenth Revision (ICD-10) criteria. A de-

identified data set was provided to the researcher. 

Settings and Resources 

 

 A 772-bed acute care not-for-profit hospital in the Southeastern United States 

with a level II trauma center designation served as the setting for the study. This hospital 

serves 17 counties and is a facility offering the highest level of care in the area. The main 

campus is a 53-bed emergency department with multiple trauma bays and on call 

specialties. Additionally, the hospital also has a freestanding emergency center, which is 

equipped with another 32-beds. Both of these facilities use the same electronic medical 

record database, therefore seamless data retrieval was possible. 

Study Population 

 Patients who sought care in the ED for evaluation of a chief complaint regardless 

of ability to pay had chart information selected for review. Prior to receiving the data it 

was estimated that close to 80,000 to 100,000 patient visits would be reviewed for 

inclusion or exclusion in this study. A total of 84,712 patient visits were analyzed for the 

study.  

Inclusion and Exclusion 

 

 The primary individuals that were excluded from the study were those in the 

pediatric population, or under the age of 18.  These individuals were not included in this 

study due to the sophisticated nature of the research process that would need to be 

implemented in order to understand their ED use. Children often come to the ED at the 
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discretion of a parent. Therefore, child use of the ED is associated with parental decision 

to use the ED. This creates a complication and would require a separate research study to 

understand. Also, those individuals whose disposition was recorded as: left against 

medical advice or left prior to medical exam were excluded. This group was excluded 

because a return to the ED may be related to the reason the patient left the ED when he or 

she refused care or was not available for medical evaluation. Moreover those patients 

who expired in the emergency department or after admission to the hospital were 

similarly excluded. 

 Vulnerable populations such as pregnant women, individuals over the age 65, and 

incarcerated individuals were all considered for exclusion. However, these vulnerable 

populations often use the ED for treatment due to health disparities, limited access to 

care, and lack of monetary funds. Furthermore, evidence suggests that frequent ED users 

themselves are a vulnerable population that is extremely diverse (Bodenmann,  Baggio, 

Iglesias, Althaus, Velonaki, Stucki, 2015). Exclusion of these vulnerable populations may 

hinder the ability to fully understand who uses the ED, therefore they were included.  

Protection of Human Subjects 

 Procedures were put in place prior to data retrieval in order to minimize risk. Data 

described as being personal health information (PHI) was not used in this study. 

Anonymity was key to our approach. All data that were included for data analysis were 

de-identified by the honest broker. The honest broker was appointed by the hospital. The 

researcher was blind to the identity of the honest broker. Expedited review and approval 

was received by the Florida State University Institutional Review Board and the 

Healthcare facility’s Institutional Review Board prior to beginning data collection.  
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Data Analysis  

 IBM SPSS Statistics version 22 software was used to conduct the statistical 

analysis of the data. The data was coded in a systematic manner after being converted 

from an excel spreadsheet. All categorical variables were recoded using positive integers 

with no inherent value. Subpopulations with in each categorical variable were also 

simplified in the recoding process. For example, the subpopulation black and 

subpopulation African American were recoded into the same subpopulation under the 

category ethnicity. Similarly, this took place in the insurance category where HMO, PPO, 

and commercial insurances were grouped under the term private insurance.  

 In order to accurately quantify ICD-10 diagnosis codes into a category, a complex 

coding process was undertaken. Each individual ICD-10 code was assigned a positive 

integer ranging from 1 to 5,732. The recoded ICD-10 data was then analyzed for 

frequency and the top ten most occurring ICD-10 recode numbers were selected. Each 

recoded value was paired with its ICD-10. Additionally, similar ICD-10 codes that 

related to the top 10 diagnosis were scanned and incorporated into the stratification. For 

example, Other Chest Pain (R0789) was given the recode integer 2914; Chest Pain 

Unspecificed (R0789) was assigned the integral value 2915. Therefore, all the patient 

visits that were coded 2915 and 2914 were all coded into one category Non-Specific 

Chest Pain and labeled with the value 1. Please view Appendices A for those ICD-10 that 

were grouped according to similarity. After computation of the first 10 most commonly 

occurring diagnosis, additional ICD-10 diagnosis pertaining to cardiovascular diagnosis 

were included (see Appendices A).  
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 A binary logistic regression was performed with a dichotomous dependent 

variable to construct a model for prediction of disposition from the ED (admit or 

discharge). This procedure was selected in order to test the strength of correlation and 

predictive value of an independent variable on predicting the dependent variable. 

 Moreover, to meet the primary aim of the study a multinomial logistic regression 

was performed. Patient visit sequence was recoded in order to help understand 

recidivism. The initial patient encounter or visit was termed “Index Visit” and recoded as 

a 0, those who visited the ED 2-3 times were coded as a 1 “Moderate ED Use”, and those 

who visited the ED 4 or more times as a 2 “Excessive ED Use”.  

Results 

Descriptive Statistics 

From October 2015 to September 2016 108,167 visits occurred. When the data 

cleaning process was performed to analyze the data for errors 1,531 (1.4%) were 

identified. Errors included: missing age, principle diagnoses, acuity level, marital status, 

and duplicate patient identification numbers.  These errors were not mutually exclusive of 

one another. After exclusion of the data with errors, 106,637 patient visits remained. 

When applying inclusion and exclusion criteria 84,712 patient visits were available for 

data analysis (see Figure 1).   
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Figure 1 

Study Sample 

 

From October 2015 to September 2016 females visited the emergency department 

48,803 (57.6%) times as compared to males who accounted for 35,909 (42.4%) visits. 

When examining ethnicity, Caucasians visited the ED the most with 51, 817 (61.2%) 

visits. African Americans visited the ED 30,728 (36.8%) times in the same time period. 
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The third and fourth most common ethnicities to come to the ED included Asians with 

495 (0.6%) visits and Hispanic Latinos (116, 0.13%) (Table 2).  The total number of 

responses recorded for ethnicity was 83,445 with 1,267 (1.5%) responses missing from 

the data and 62 individuals refusing to answer. 

 Single individuals visited the ED the most compiling 39,577 (46.7%) visits, 

trailed by that of married individuals who visited the ED 28,375 (33.5%) times in the 

same time period.  The rest of the ED population was made up of persons who were: 

divorced 7,506 visits (8.9%), widowed 6,376 visits (7.5%), and legally separated 1,513 

visits (1.8%). Missing marital status information totaled 1,210 (1.4%).  

 The mean patient age for the examined 84,712 visits was 47 while the youngest 

patient was age 18 and the oldest was 106. Age was categorized by grouping in order to 

quantify number of visits per age group. Those aged 18-24 compiled 14,278 visits 

(16.9%). The most common age group that visited the ED was those between the age of 

25 and 44 with 26,702 visits (31.5%). The age range of 45-64 compiled the second most 

visits at 24,105 (28.3%). Those over the age of 65 came to the ED 19,717 (23.2%) times 

from October 2015 to September 2016.  

 A comprehensive list without any missing data entries was collected to examine 

the relationship of insurance status amongst the ED population. Those who were defined 

as being privately insured used the ED the most, 54,452 (61.9%) visits were billed as 

such. Again, privately insured was defined as being covered by a commercial insurance, 

health maintenance organization (HMO), or preferred provider organization (PPO). The 

uninsured or self-pay group accumulated 14,712 visits to the ED accounting for 17.4% of 
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the 84,712 payer statuses recorded. Medicare patients visited the ED 13,950 times 

(16.5%), while Medicaid patients only made up 3.2% of all visits recorded (2,734). 

Table 1. Socio-demographics of the Emergency Department Population by Disposition 

 

 Count Column N % 

Gender F 48803 57.6% 

M 35909 42.4% 

Age by Group 18-24 14278 16.9% 

25-44 26702 31.5% 

45-64 24015 28.3% 

65≤ 19717 23.3% 

Marital Status Single 39577 48.4% 

Married 28375 34.7% 

Divorced 7506 9.2% 

Widowed 6376 7.8% 

Race White 51817 62.3% 

African American 30728 36.9% 

Asian 495 0.6% 

Hawaiian/ PCF 19 0.0% 

Hispanic 116 0.1% 

Insurance Status. CHAMPUS 862 1.0% 

Medicaid 2734 3.2% 

Medicare 13950 16.5% 

Private 52452 61.9% 

Uninsured 14712 17.4% 

Patient ED Acuity 1 1709 2.0% 

2 30607 36.1% 

3 35638 42.1% 

4 15849 18.7% 

5 909 1.1% 

Admission or Discharge TMH ED Admit 18248 21.5% 

TMH ED Non-Admit 66464 78.5% 

Patient Visits Index Visit 52246 61.7% 

Moderate Use 22031 26.0% 

Excessive Use 10435 12.3% 
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Patient acuity, measured using the Emergency Severity Index (ESI) was analyzed. 

Level 1 visits were those visits that required immediate life-saving interventions while 

level 5 patients were those who required no resources and did not require life-saving 

interventions. There were a recorded 1,709 (2.0%) patients defined as a level 1 acuity, 

30,607 (36.1%) identified as being level 2, 35,638 (42.1%) as level 3, and 15,849 

(18.7%) identified as level 4 in acuity status.  Level 5 ESI compiled the least visits (909, 

1.1%). Of the 84,712 visits that occurred 66,464 (78.5%) resulted in discharge from the 

ED.  The remaining 18,248 (21.5%) patient encounters resulted in admission.   

 Diagnosis with associated ICD-10 code was collected without stratification or 

manipulation. The 10 most common coded diagnoses for all visits were as follows: Other 

Chest Pain (R0789) 2,109 visits, Chest Pain Unspecified (R079) 1,779 visits, Headache 

(R51) 1,541 visits, Urinary Tract Infection (N390) 1,439 visits, Alcohol Abuse with 

Intoxication (F10129) 1,234 visits, Unspecified Abdominal Pain (R109) 1,191 visits, 

Essential Primary Hypertension (I10) 1,051 visits, Syncope and Collapse (R55) 1,019 

visits, Acute Bronchitis (J209) 829 visits, and Dehydration (E860) 821 visits.  

 Patient sequence was coded and categorized to analyze the number of index visits, 

repeat visits, and excessive visits. Between the years 2015 to 2016, 52,246 (61.7%) were 

index visits (single visit). Moreover, 22,031 (26%) visits were patients who returned to 

the ED 1 or 2 times after leaving the ED after the index visit. Lastly, 10,435 (12.3%) 

visits were excessive use visits, defined by LaCalle and Rabin as 4 visits or more.  

Regression Analysis 

A binary logistic regression was performed to assess the impact of variables on the 

likelihood that a patient would be discharged from the emergency department. The model 
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contained six independent variables (age, gender, race, payer status, relationship status, 

and triage acuity). The full model containing all predictors was statistically significant at 

the level of p<.05 (Confidence Interval of 95%). Per the Omnibus Tests of Model 

Coefficients Χ2 (23, N=82,674) = 22,454.872, p =.000, indicating that the model was 

able to distinguish between those patients who were admitted and discharged from the 

emergency department. The model explained between 23.8% (Cox and Snell R2) and 

36.7% (Nagelkerke R2) of the variation in disposition status and accurately classified 

81.7% of visits (percentage accuracy in classification).  The model was able to correctly 

classify patients who were discharged with a sensitivity of 93.5%. However, the model 

was only able to classify correctly those patients who were admitted from the ED 38.5% 

of the time. Of patients predicted to be discharged from the ED our model accurately 

picked 84.7% (positive predictive value). The negative predictive value of the model, 

meaning the correct percentage of patients that were picked by the model to be admitted 

to the hospital that were actually admitted to the hospital was 61.9%.  

Table 2 Classification Tablea 

 

 

Observed 

Predicted 

Encounter Class 

Percentage 

Correct TMH ED Admit 

TMH ED Non-

Admit 

Step 1 Encounter Class TMH ED Admit 6854 10950 38.5 

TMH ED Non-Admit 4209 60663 93.5 

Overall Percentage   81.7 

 

 There were specific variables that contributed and demonstrated significance 

when applied to the model. As age increased the odds of being discharged from the ED 
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decreased (24-44, p=.000., OR. 759 CI [.698, .826]), (45-64, p=.000, OR .350 CI 

[.322, .380]), (65≤, p=.000, OR .235 CI [.214, .257]). Additionally, the ESI triage level 

was inversely correlated with discharge from the ED. As the acuity of the patients triage 

went lower, the odds of discharge increased (Acuity level 1, p=.000, OR .001, CI 

[.001, .002])( Acuity level 2, p=.000, OR .016, CI [.007, .033])(Acuity level 3, p=.000, 

OR .067, CI [.032, .140]). Moreover, a payer-status of Medicare and Medicaid was 

associated with a decreased chance of being discharged from the ED (Medicaid, p=.000, 

OR .488, CI [.377, .632])(Medicare, p=.000, OR .618, CI [.486, .786]). Patients who 

defined their marital status as widowed had a decreased chance of being discharged from 

the ED (p=.033, OR .912, CI [.838, .992]), while those who were married were associated 

with an increased chance of discharge (p=.000, OR 1.138, CI[1.065, 1.216]). When 

ethnicity was considered Hispanics were more likely than any other race to be discharged 

(p=.002, OR 1.230, CI [1.586, 7.382]) while African Americans were .713 (p=.000, 

CI[1.406, 2.958] ) times as likely to be discharged than Alaskan/Native Americans. 
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Table 3 Variables in the Equation for Prediction of Disposition 

   

 B S.E. Wald df Sig. Exp(B) 

 95% C.I. for EXP(B) 

Lower Upper 

Step 1a Age   1634.241 3 .000    

Age(1) -.275 .043 41.253 1 .000 .759 .698 .826 

Age(2) -1.051 .042 615.064 1 .000 .350 .322 .380 

Age(3) -1.448 .047 963.708 1 .000 .235 .214 .257 

Ethnicity   47.675 6 .000    

Ethnicity(1) .590 .229 6.626 1 .010 1.804 1.151 2.827 

Ethnicity(2) .713 .190 14.103 1 .000 2.039 1.406 2.958 

Ethnicity(3) 1.097 .820 1.792 1 .181 2.997 .601 14.944 

Ethnicity(4) 1.230 .392 9.834 1 .002 3.422 1.586 7.382 

Ethnicity(5) -.070 .409 .029 1 .864 .932 .418 2.079 

Ethnicity(6) .592 .189 9.798 1 .002 1.808 1.248 2.621 

RelationshipStatus   58.935 5 .000    

RelationshipStatus(1) -.045 .079 .331 1 .565 .956 .818 1.116 

RelationshipStatus(2) .175 .236 .549 1 .459 1.191 .750 1.892 

RelationshipStatus(3) .129 .034 14.595 1 .000 1.138 1.065 1.216 

RelationshipStatus(4) -.003 .036 .007 1 .934 .997 .929 1.071 

RelationshipStatus(5) -.092 .043 4.560 1 .033 .912 .838 .992 

InsuranceCoverage   394.803 4 .000    

InsuranceCoverage(1) -.717 .132 29.656 1 .000 .488 .377 .632 

InsuranceCoverage(2) -.482 .123 15.420 1 .000 .618 .486 .786 

InsuranceCoverage(3) -.159 .121 1.742 1 .187 .853 .673 1.080 

InsuranceCoverage(4) .183 .124 2.178 1 .140 1.201 .942 1.531 

Gender1(1) -.326 .020 255.017 1 .000 .722 .693 .751 

PatientEDAcuity   7677.900 4 .000    

PatientEDAcuity(1) -6.762 .389 301.408 1 .000 .001 .001 .002 

PatientEDAcuity(2) -4.151 .381 119.020 1 .000 .016 .007 .033 

PatientEDAcuity(3) -2.710 .381 50.674 1 .000 .067 .032 .140 

PatientEDAcuity(4) -.199 .390 .261 1 .610 .819 .382 1.759 

Constant 5.182 .443 136.793 1 .000 178.055   

a. Variable(s) entered on step 1: Age, Ethnicity, Relationship Status, Insurance Coverage, Gender, and 

Patient ED Acuity.  



 EMERGENCY DEPARTMENT DISPOSITION AND RECIDIVISM 33 
 

 
A multinomial logistic regression was performed to examine recidivism and 

determine if several independent variables (age, gender, ethnicity, marital status, 

insurance, disposition, triage acuity, ICD-10 code) were effective predictors of use of the 

ED. The sample size was limited to the 10 most commonly occurring ICD-10s in the data 

set. A confidence interval of 95% was used with a significance level of .05. A total of 

18,238 cases were analyzed. A Pearson Goodness-of-Fit test was performed and revealed 

that the full model poorly fit the data Χ2 (8172, N=18,238) =9341.169, p=.000. 

However, the full model was found to be significant in helping predict the dependent 

variable, Χ2 (72, N=18,239) 1125.721 p=.000. The full model explained between 6% 

(Cox & Snell R2) and 7.1% (Nagelkerke R2) of the variability in returning to the ED. 

Nominal independent variables that were found to be statistically significant as predictors 

were: age (p=.000), ethnicity (p=.000), disposition (p=.036), relationship status (p=.000), 

ICD-10 diagnoses (.000), and payer status (p=.000).  
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Table 4 Likelihood Ratio Tests 

 

Effect 

Model Fitting 

Criteria Likelihood Ratio Tests 

-2 Log 

Likelihood of 

Reduced Model Chi-Square df Sig. 

Intercept 14229.367a .000 0 . 

Age 14537.750 308.383 6 .000 

Ethnicity 14290.521 61.154 12 .000 

Admit or Discharge 14236.032 6.665 2 .036 

Relationship Status 14379.748 150.381 10 .000 

Gender 14230.400 1.033 2 .597 

ICD-10 14553.056 323.688 24 .000 

Insurance 14367.241 137.874 8 .000 

Patient ED Acuity 14239.545 10.177 8 .253 

 

Index visit vs Moderate Use. Patients who were between the ages of 18-24 years 

of age were less likely by a unit of (OR) .696 (p=.000, CI [.594, .814]) to visit the ED a 

moderate amount than other age groups. Patients who were Asian were less likely 

(p=.024, OR .542, CI[.319, .922]) to visit the ED a moderate amount as compared to 

African Americans who were more likely to have 2-3 visits than any other ethnicity 

(p=.000, OR 1.175, CI[1.091, 1.267]). There was no statistical significance when 

comparing those who were admitted or discharged from the emergency department as to 

visiting the ED once versus two to three times. Medicaid (p=.007, OR 1.348, CI [1.083, 

1.678]) and Medicare (p=.036, OR 1.162, CI[1.010, 1.337]) patients were more likely to 

visit the ED two to three times as compared to once, over any other payer groups. 

Patients who were married (p=.000, OR .691[.601, .794]) or single (p=.000, OR .742, CI 

[.637, .864]) were more likely to use the ED just once, than have returned to the ED two 
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to three times. Patients with an acuity of 1 or those requiring lifesaving interventions 

were less likely to visit the ED 2-3 times as compared to once in a given year (p=.025, 

OR .400, CI [.180, .893]). 

Index Visits vs Excessive Use. Patients aged 18-24 (p=.000, OR .471, CI 

[.372, .597]) were less likely to have excessive visits to the ED. However patients aged 

25-44 (p=.000, OR 1.650, CI[1.390, 1.957]) and 45-64 (p=.000,OR 1.838, CI [1.577, 

2.142]) were more likely to visit the ED 4 times or more in the given year. As age 

increased it was more likely for patients to use the ED consecutive times in a year. 

African Americans (p=.000, OR 1.239, CI[1.125, 1.365]) were more likely than any other 

ethnicity to visit the ED excessively by a unit of 1.239; while Asians (p=.005, OR .133, 

CI[.032, .544]) were least likely than any other group to have four or more ED visits. 

Patients who used the ED excessively were less likely to be admitted than those who only 

went to the ED once (p=.019, OR .833, CI[.714, .971]). Individuals who defined their 

relationship situation as “life partner” (p=.001, OR 1.244, CI[1.110, 7.480]) were more 

likely to use the ED excessively as compared to those who were married (p=.000, 

OR .564, CI[.465, .683]) or single (p=.047, OR .814, CI [.664, .997]). Having 

CHAMPUS (Civilian Health And Medical Program of the Uniformed Services)(p=.021, 

OR .477, CI[.254, .896]) was affiliated with the patient more likely to just have one ED 

visit as opposed to having four or more visits; Medicaid (p=.000, OR 2.121, CI[1.662, 

2.707]) and Medicare (p=.000, OR 1.708, CI [1.437, 2.032]) patients were more likely to 

use the ED excessively than any other payer status. The only ICD-10 diagnosis that was 

found to be significant in relation to recidivism was Acute Coronary Syndrome. A 
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diagnosis of Acute Coronary Syndrome equated to patients being less likely to visit the 

ED 4 or more times as opposed to one initial visit. (p=.025, OR .352, CI [.143, .867]). 

Table 5 Parameter Estimates 

 

Patient Visitsa B 

Std. 

Error Wald df Sig. Exp(B) 

95% Confidence 

Interval for Exp(B) 

Lower 

Bound 

Upper 

Bound 

Moderate 

Use 

Intercept -.289 .546 .280 1 .597    

[Age=1] -.363 .080 20.460 1 .000 .696 .594 .814 

[Age=2] .050 .064 .632 1 .427 1.052 .929 1.191 

[Age=3] .036 .057 .404 1 .525 1.037 .928 1.158 

[Age=4] 0b . . 0 . . . . 

[Ethnicity=1] -.047 .345 .019 1 .891 .954 .485 1.874 

[Ethnicity=2] -.612 .271 5.107 1 .024 .542 .319 .922 

[Ethnicity=3] .161 .038 17.889 1 .000 1.175 1.091 1.267 

[Ethnicity=5] -.578 1.120 .266 1 .606 .561 .063 5.036 

[Ethnicity=6] -.408 .428 .909 1 .340 .665 .287 1.538 

[Ethnicity=7] -1.223 1.067 1.314 1 .252 .294 .036 2.383 

[Ethnicity=8] 0b . . 0 . . . . 

[AdmitorDischarge

=1] 
.026 .058 .202 1 .653 1.027 .916 1.151 

[AdmitorDischarge

=2] 
0b . . 0 . . . . 

[RelationshipStatu

s=1] 
.002 .085 .000 1 .986 1.002 .847 1.184 

[RelationshipStatu

s=2] 
-.079 .143 .305 1 .581 .924 .699 1.223 

[RelationshipStatu

s=3] 
.242 .435 .308 1 .579 1.273 .543 2.988 

[RelationshipStatu

s=4] 
-.370 .071 27.138 1 .000 .691 .601 .794 

[RelationshipStatu

s=5] 
-.299 .078 14.776 1 .000 .742 .637 .864 
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[RelationshipStatu

s=6] 
0b . . 0 . . . . 

[Gender1=1] .022 .038 .336 1 .562 1.022 .949 1.102 

[Gender1=2] 0b . . 0 . . . . 

[ICD2recode=1] .005 .395 .000 1 .991 1.005 .463 2.178 

[ICD2recode=2] .338 .399 .719 1 .397 1.403 .642 3.066 

[ICD2recode=3] .401 .398 1.013 1 .314 1.493 .684 3.258 

[ICD2recode=4] .189 .400 .223 1 .637 1.208 .551 2.648 

[ICD2recode=5] .381 .399 .912 1 .340 1.464 .670 3.200 

[ICD2recode=6] .043 .400 .011 1 .915 1.044 .476 2.286 

[ICD2recode=7] .004 .400 .000 1 .992 1.004 .458 2.201 

[ICD2recode=8] .199 .398 .250 1 .617 1.220 .559 2.664 

[ICD2recode=9] .415 .402 1.068 1 .301 1.515 .689 3.329 

[ICD2recode=10] .334 .400 .694 1 .405 1.396 .637 3.060 

[ICD2recode=11] -.233 .402 .335 1 .563 .792 .360 1.742 

[ICD2recode=12] .722 .399 3.269 1 .071 2.059 .941 4.504 

[ICD2recode=13] 0b . . 0 . . . . 

[Payer=2] -.280 .187 2.240 1 .135 .756 .524 1.090 

[Payer=3] .299 .112 7.158 1 .007 1.348 1.083 1.678 

[Payer=4] .150 .072 4.384 1 .036 1.162 1.010 1.337 

[Payer=5] -.075 .051 2.161 1 .142 .928 .839 1.025 

[Payer=6] 0b . . 0 . . . . 

[PatientEDAcuity=

1] 
-.915 .409 4.999 1 .025 .400 .180 .893 

[PatientEDAcuity=

2] 
-.579 .368 2.469 1 .116 .561 .272 1.154 

[PatientEDAcuity=

3] 
-.548 .368 2.218 1 .136 .578 .281 1.189 

[PatientEDAcuity=

4] 
-.477 .371 1.651 1 .199 .621 .300 1.285 

[PatientEDAcuity=

5] 
0b . . 0 . . . . 

Excessive 

Use 

Intercept -1.413 .728 3.772 1 .052    

[Age=1] -.752 .121 38.703 1 .000 .471 .372 .597 

[Age=2] .501 .087 32.966 1 .000 1.650 1.390 1.957 

[Age=3] .609 .078 60.763 1 .000 1.838 1.577 2.142 
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[Age=4] 0b . . 0 . . . . 

[Ethnicity=1] -.363 .540 .454 1 .501 .695 .241 2.002 

[Ethnicity=2] -2.020 .720 7.869 1 .005 .133 .032 .544 

[Ethnicity=3] .214 .049 18.853 1 .000 1.239 1.125 1.365 

[Ethnicity=5] -.154 1.137 .018 1 .892 .857 .092 7.961 

[Ethnicity=6] -1.618 1.024 2.494 1 .114 .198 .027 1.477 

[Ethnicity=7] -

19.37

0 

.000 . 1 . 
3.870E

-9 
3.870E-9 

3.870E-

9 

[Ethnicity=8] 0b . . 0 . . . . 

[AdmitorDischarge

=1] 
-.183 .078 5.458 1 .019 .833 .714 .971 

[AdmitorDischarge

=2] 
0b . . 0 . . . . 

[RelationshipStatu

s=1] 
.143 .111 1.684 1 .194 1.154 .929 1.433 

[RelationshipStatu

s=2] 
.069 .171 .161 1 .688 1.071 .766 1.499 

[RelationshipStatu

s=3] 
1.244 .392 10.080 1 .001 3.470 1.610 7.480 

[RelationshipStatu

s=4] 
-.573 .098 33.965 1 .000 .564 .465 .683 

[RelationshipStatu

s=5] 
-.206 .104 3.938 1 .047 .814 .664 .997 

[RelationshipStatu

s=6] 
0b . . 0 . . . . 

[Gender1=1] -.033 .050 .449 1 .503 .967 .877 1.067 

[Gender1=2] 0b . . 0 . . . . 

[ICD2recode=1] -.331 .440 .564 1 .453 .718 .303 1.703 

[ICD2recode=2] .049 .446 .012 1 .913 1.050 .438 2.516 

[ICD2recode=3] .064 .445 .021 1 .886 1.066 .445 2.552 

[ICD2recode=4] .318 .446 .510 1 .475 1.375 .574 3.293 

[ICD2recode=5] .162 .446 .133 1 .716 1.176 .491 2.817 

[ICD2recode=6] -.756 .452 2.801 1 .094 .470 .194 1.138 

[ICD2recode=7] -.774 .455 2.902 1 .088 .461 .189 1.124 

[ICD2recode=8] -.475 .447 1.132 1 .287 .622 .259 1.492 

[ICD2recode=9] -.098 .452 .047 1 .828 .907 .374 2.199 
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[ICD2recode=10] -.215 .449 .230 1 .632 .806 .334 1.945 

[ICD2recode=11] -1.045 .461 5.147 1 .023 .352 .143 .867 

[ICD2recode=12] .348 .447 .605 1 .437 1.416 .590 3.400 

[ICD2recode=13] 0b . . 0 . . . . 

[Payer=2] -.741 .322 5.302 1 .021 .477 .254 .896 

[Payer=3] .752 .124 36.494 1 .000 2.121 1.662 2.707 

[Payer=4] .536 .088 36.712 1 .000 1.708 1.437 2.032 

[Payer=5] -.112 .064 3.059 1 .080 .894 .788 1.014 

[Payer=6] 0b . . 0 . . . . 

[PatientEDAcuity=

1] 
-.096 .617 .024 1 .876 .908 .271 3.041 

[PatientEDAcuity=

2] 
-.049 .570 .007 1 .932 .952 .312 2.908 

[PatientEDAcuity=

3] 
.012 .569 .000 1 .983 1.012 .332 3.088 

[PatientEDAcuity=

4] 
-.072 .573 .016 1 .900 .930 .302 2.861 

[PatientEDAcuity=

5] 
0b . . 0 . . . . 

  

Discussion 

Demographics of the ED 

 In general, our study classified the average ED patient was likely: female, white, 

single, between the ages of 25-44, privately insured, and a level 3 acuity. However, 

patients who routinely use the ED 4 or more times were likely to be: African American, 

Medicare/Medicaid recipients, between the age of 45-64, with a relationship status of life 

partner, and of varying acuities. In comparison to prior studies that have sought to 

classify the demographics of the ED population, there is relative consistency. A trove of 

evidence supports the notion that females use the ED more than their male counterpart 
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and are discharged at a 20% higher rate (Tang et al., 2010; Weiss et al., 2010; LaCalle 

and Rabin, 2010).  

 An initial patient visit compared against consecutive patient visits revealed an 

entirely different demographic. Though whites compiled more index visits, African 

Americans were more likely to use the ED 4 times or more. This is supported by national 

data as well as data the individual ED level (LaCalle and Rabin, 2010). 

 The privately insured are more likely than any other group to use the ED for 

medical care. The advent of the ACA has not curtailed ED use, however it may have 

shifted the payer demographics. The ED activity of the privately insured once static from 

1997 to 2007 (188 visits per 1000 persons) has grown to being billed more than any other 

payer group in the ED (Tang et al, 2010; Weiss et al., 2014). This may prove lucrative for 

hospitals, but costly for the privately insured sick patient. Qualification for health care 

plans has become broader and therefore so have the demographics that make up this 

payer group. Given that more Americans have access to private insurance domains in the 

U.S. the insured patient may become a fixture in the ED. Additionally, insurance 

companies are no longer permitted to turn patients away due to pre-existing conditions. 

This becomes key in understanding why 29% of billed ED visits were to that of insured 

patients in 2011 while in our study 61.9% were billed similarly to private insurers (Weiss 

et al., 2014, p.4). Given that 1 in 4 Americans has a comorbid condition, the insured 

patient may also be sicker than in previous years necessitating more ED visits (CDC, 

2014; U.S Department of Health and Human Services, 2010).  

Medicaid in our study represented a small population however we excluded 

patients under the age of 18 due to a confounding variable (parents). Therefore, it is 
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difficult to compare the Medicaid patient in our study to that of other studies. However, it 

is a unique opportunity to compare Medicaid without the minor population. Subsequently 

the results were consistent with other studies in finding that Medicaid patients use the ED 

excessively even when excluding patients under the age of 18 (Lacalle and Rabin, 2010 

as cited in Griswold, Nordstrom, Clark, et al, 2005; Sandoval et al., 2010; Griswold, 

Nordstrom, Clark, 2005; Pines, Buford, 2006). It appears that payer status may be an 

irrelevant demographic when trying to understand why patients use the ED. It was 

hypothesized by LaCalle and Rabin (2010) that providing a wider coverage under a 

different payer group wound not sufficiently address the frequent ED visitors; in fact this 

would increase ED visitation as the single use patient is often covered under private 

insurance and the repeat user is covered under Medicare or Medicaid. This brings to light 

that ED services may be preferred to primary care as appointments may be increasingly 

hard to schedule. ED wait times are now widely advertised, while it remains one of few 

healthcare resources readily accessible to all. 

Disposition and Diagnosis 

 Our study had a higher admission rate and discharge rate when compared to the 

national average. This can likely be explained by the exclusion of the pediatric population 

in this study. Additionally, this hospital serves as the definitive care for many rural 

hospitals in the area, therefore the admissions rate may be higher due to transfers and 

referrals. Diagnosis was again consistent with national data, chest pain and headache are 

some of the most common complaints of the ED patient population. Stratifying the 

diagnosis by age however may include some diagnoses and exclude others, for example 
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otitis media may be one of the most common complaints amongst pediatric patients 

however it is not represented in this data set due to exclusion criteria.  

Prediction and Modeling of Discharge 

 Our model was able to adequately predict those patients that were admitted and 

discharged from the ED. Other studies have used ESI scoring and patient vital signs to 

help predict disposition of certain patients (Riordan, Dell, Patrie, 2017). This topic has 

gained interest as ED boarding and overcrowding become problematic. Institutions are 

now looking for a method to help decrease wait times, thin the waiting room, and narrow 

disposition times. EDs have been using fast-track care models to help maximize 

efficiency in the ED and streamline patient care. Riordan and authors constructed a model 

that stratified ESI 3 patients, identifying 10 significant predictor variables that included 

age, arrival mode, heart rate, sex, oxygen saturation, temperature, blood pressure, 

respiratory rate, and pain score (2017). Using a nomogram generated by the model 

allowed for characterization of those ESI 3 patients that were most likely to be discharged 

from the ED. Models such as these are being looked at as solutions for overcrowded EDs. 

 The use of the aforementioned predictor variables established by Riordan et. al., 

in combination with the ones validated in this study could prove significant in helping to 

predict disposition in all ESI categories. Further delineation with the use of these tools 

could render a more efficient ED. Where clinical gestalt during triage may not always 

readily reveal an obvious ED disposition based on complaint; these models with the 

support of more research may help validate the ESI score assigned or substantiate 

decision-making where prediction of the patient disposition is not always obvious. 
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 The implementation of additional variables into the ESI scale-working algorithm 

would help further stratify patients on an objective basis. Highly sensitive variables such 

as mode of arrival, age, and sex are predictive of disposition, and in some cases more so 

than the ESI level assigned (Hiestand, Mosley, MacWilliams, 2011). Alternatively, the 

ESI algorithm includes predictor variables that may not necessary be indicative of 

severity of illness of the patient or less importantly their disposition. A higher pain score 

correlated more readily with being discharged from the ED than an admission (Riordan, 

Dell, Patrie, 2017). Subsequently, patients who provided a lower pain score were more 

readily admitted to the hospital (Riordan, Dell, Patrie, 2017). Could changing the ESI 

algorithm expedite disposition and further stratify acuity? 

 Though the ESI algorithm and scale is dynamic it may be more reliable in 

identifying acutely ill patients and disposition status by including objective variables. As 

the sicker patients are more likely to be admitted to the hospital, making disposition itself 

an important variable in predicting acuity.  

Recidivism  

The topic of recidivism is complex and will certainly need more investigatory 

research to develop an accurate model for prediction. However, our variables may serve 

as the foundation for the development of future models. A bulk of evidence collected, 

supports frequent users as being sicker than the average initial ED encounter patient 

(LaCalle and Rabin, 2010). Additionally, the odds of hospital admission are often higher 

for this group (LaCalle and Rabin, 2010). However the patient population in our study 

with excessive use visits was less likely to be admitted. Our study found that the majority 

of individuals who use the ED are not recidivists, 61.7% patients only used the ED once.  
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 Identifying and diverting patients which consistently use the ED may help to 

lessen wait times however data shows that many repeat visits are warranted (LaCalle and 

Rabin, 2010). In the future, recidivism may harbor the same consequences and penalties 

as readmissions, eventually establishing it as a quality measure. Moreover, a reduction in 

recidivism may inevitably lead to a decrease in general readmissions rates if patients who 

return truly are sicker as documented in prior research. Interventions such as the 

transitional care model, patient follow-up, and case management have been used with 

success in some studies (LaCalle and Rabin, 2010). However if convince of service is 

truly the reason for a growing ED population, a policy driven intervention may be of 

better effect than a multitude of interventions. Especially given the fact that in 2016 the 

average person’s medical expenditure was $10,348 equaling 3.3 trillion dollars (Center 

for Medicare and Medicaid Services, 2016). 

Study Limitations 

 Several limitations exist that may hinder the generalizability of the data analysis. 

Though the sample size was large enough to characterize the ED population, the facility 

is the only large tertiary care facility in the area it serves. Therefore the population 

characteristics may differ in other regions. Additionally, health disparities exist in the 

several counties surrounding the hospital. It is well documented in FloridaStats that some 

counties lack access to pediatricians, obstetricians, and primary care doctors. This may 

ultimately precipitate use of the ED. However, what is unique is the inclusiveness of the 

data. Though the ED population may have access to multiple hospitals, this particular 

population does not. There is only one other 300-bed hospital in the area, which does not 

offer as many services. However, it could be said that not all ED visits were captured as 
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patients may go between hospitals for mere convince of service. Moreover, standard of 

care re-visits were not identified for exclusion. Patients who return to the ED as advised 

by the healthcare provider may accumulate additional visits. Such practice is often seen 

when a patient is told to return for repeat human chorionic gonadotropin tests and 

ultrasonography to rule out ectopic pregnancy. Again, it could be assumed that due to 

health disparities, ED health care providers may be more apt to tell patients to return for 

re-evaluation. Given the hospitals status in the area and lack of numerous medical 

subspecialties in the surrounding area, transfers from other hospitals are common. A 

transferred patient requiring a higher level of care may elevate the admission percentage 

in this particular setting. 

 

Implications for Practice 

This study was able to use selected variables from the evidence and construct a 

model to predict discharge in ED patients. This model may help to alter how we triage 

patients in the ED setting, leading to streamlined patient care, and more effective flow 

throughout the ED; leading to a faster disposition time and possible decreased ED 

waiting times. As research continues additional variables may increase the sensitivity of 

the scale making it a more effective model. Implementation of this model into the triage 

decision making tool may be beneficial. Once further research is performed to replicate 

predictability, an intervention study should be carried out to assess the impact it might 

have on length of stay, disposition time, wait times, boarding and ED metrics. This is the 

only way to assess the true impact this new model might have on patient care. 
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Conclusion 

 This retrospective study has established age, ethnicity, insurance status, relationship 

status, and patient acuity as effective predictors of discharge status in the ED population. 

These results may help to augment growing evidence of predictors of discharge and 

admission in the ED population. At the very most, this could influence patient flow 

throughout the emergency department. It may be possible to decrease long wait times and 

establish a more effect triage process. Adding objective variables to the ESI algorithm 

could proof beneficial on various fronts of patient care. However further evidence and 

research should be done to validate these variables as firm predictors of discharge. Once 

the evidence has established firm predictor variables and included ones not used in this 

study; perhaps a blind clinical trial could be used to compare ESI algorithm with and 

without the predictor variables. Potential measures of outcome could include: length of 

stay, wait time, and time to final disposition. Outcome measures that are reliable 

indicators of patient flow in the emergency department should be included. 

Unfortunately, our model was ineffective at predicting patient return to the ED. 

This may be in large due to an excessive number of ICD-10 diagnosis that do not always 

correlate with patient return. As it is well known that patients who use the ED excessively 

are often sicker and have many comorbidities (LaCalle and Rabin, 2010). This leads to a 

robust amount of reasons as to why the ED may be used. Future research might focus on 

a smaller variable pool and only those patients who use the ED excessively. Our 

multinomial logistic regression included only those who were grouped into a top ten 

ICD-10 diagnosis stratification (Appendix A). Further research into the topic of 

recidivism may prove complex however the monetary benefit of preventing patient return 
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to the hospital goes beyond the ED. Predicting and preventing ED return may positively 

influence reimbursements for hospitals where readmissions is an issue and CMS penalties 

hurt the bottom line of the healthcare institution. It is well known that the majority of 

admissions occur through the hospitals ED. Thus, the ED is an ideal environment to 

infect change for the sake of the patient and the hospital. As ED volume continues to 

increase small predictor variables could prove huge in directing patient flow, while 

creating cost savings for the healthcare institution.  
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Appendix A 
Specific Dx ICD-10 Recode Automatic-1 Recode Manual-2 General DX

Other Chest Pain R0789 2914 1 Nonspecific Chest pain

Chest pain unspecified R079 2915 1 Nonspecific Chest pain

Headache R51 3040 2 Headache

Cluster headache syndrome unspecified not intractable G44009 825 2 Headache

Tension-type headache unspecified not intractable G44209 829 2 Headache

Other headache syndrome G4489 837 2 Headache

Urinary Tract Infection N390 2605 3 Urinary Tract Infection

Acute cystitis without hematuria N300 2585 3 Urinary Tract Infection

Other cystitis with hematuria N3081 2591 3 Urinary Tract Infection

Cystitis unspecified with hematuria N3091 2593 3 Urinary Tract Infection

Cystitis unspecified without hematuria N3090 2592 3 Urinary Tract Infection

Interstitial cystitis (chronic) with hematuria N3011 2588 3 Urinary Tract Infection

Acute cystitis with hematuria N3001 2586 3 Urinary Tract Infection

Acute pyelonephritis N10 2550 3 Urinary Tract Infection

Alcohol abuse with intoxication unspecified F10129 523 4 Alcohol Abuse Syndrome

Alcohol use unspecified with unspecified alcohol-induced disorder F1099 544 4 Alcohol Abuse Syndrome

Alcohol abuse uncomplicated F1010 520 4 Alcohol Abuse Syndrome

Alcohol abuse with intoxication uncomplicated F10120 521 4 Alcohol Abuse Syndrome

Alcohol use unspecified with alcohol-induced mood disorder F1094 540 4 Alcohol Abuse Syndrome

Alcohol dependence uncomplicated F1020 526 4 Alcohol Abuse Syndrome

Alcohol dependence with withdrawal unspecified F10239 533 4 Alcohol Abuse Syndrome

Unspecified abdominal pain R109 2935 5 Abdominal Pain

Upper abdominal pain unspecified R1010 2923 5 Abdominal Pain

Lower abdominal pain unspecified R1030 2928 5 Abdominal Pain

Generalized abdominal pain R1084 2934 5 Abdominal Pain

Essential (primary) Hypertension I10 1146 6 Hypertension

Hypertensive Encephalopathy I674 1337 6 Hypertension

Syncope and Collapse R55 3048 7 Syncope and Collapse

Heat Syncope Initial Encounter T671XXA 5085 7 Syncope and Collapse

Acute Bronchitis Unspecificed J209 1524 8 Bronchitis/URI

Bronchitis not specified as acute or chronic J40 1552 8 Bronchitis/URI

Acute bronchitis due to streptococcus J202 1522 8 Bronchitis/URI

Acute bronchitis due to other specified organisms J208 1523 8 Bronchitis/URI

Mucopurulent chronic bronchitis J411 1553 8 Bronchitis/URI

Acute upper respiratory infection unspecified J069 1496 8 Bronchitis/URI

Dehydration E860 492 9 Dehydration

Volume depletion unspecified E869 494 9 Dehydration

Low back pain M545 2351 10 Lower Back Pain

Strain of muscle fascia and tendon of lower back initial encounter S39012A 3601 10 Lower Back Pain

Muscle spasm of back M62830 2364 10 Lower Back Pain

Unspecified injury of lower back initial encounter S3992XA 3608 10 Lower Back Pain

Non-ST elevation (NSTEMI) myocardial infarction I214 1168 11 Acute Coronary Syndrome

Subsequent non-ST elevation (NSTEMI) myocardial infarction I222 1169 11 Acute Coronary Syndrome

ST elevation (STEMI) myocardial infarction involving other coronary artery of anterior wall I2109 1162 11 Acute Coronary Syndrome

ST elevation (STEMI) myocardial infarction involving right coronary artery I2111 1163 11 Acute Coronary Syndrome

ST elevation (STEMI) myocardial infarction involving other coronary artery of inferior wall I2119 1164 11 Acute Coronary Syndrome

ST elevation (STEMI) myocardial infarction involving other sites I2129 1166 11 Acute Coronary Syndrome

ST elevation (STEMI) myocardial infarction of unspecified site I213 1167 11 Acute Coronary Syndrome

ST elevation (STEMI) myocardial infarction involving left anterior descending coronary artery I2102 1161 11 Acute Coronary Syndrome

Subsequent ST elevation (STEMI) myocardial infarction of unspecified site I229 1171 11 Acute Coronary Syndrome

Atherosclerotic heart disease of native coronary artery without angina pectoris I2510 1175 11 Acute Coronary Syndrome

Atherosclerotic heart disease of native coronary artery with unstable angina pectoris I25110 1176 11 Acute Coronary Syndrome

Atherosclerotic heart disease of native coronary artery with unspecified angina pectoris I25119 1179 11 Acute Coronary Syndrome

Atherosclerosis of coronary artery bypass graft(s) without angina pectoris I25810 1178 11 Acute Coronary Syndrome

Atherosclerotic heart disease of native coronary artery with angina pectoris with documented spasm I25111 1177 11 Acute Coronary Syndrome

Atherosclerosis of autologous vein coronary artery bypass graft(s) with unstable angina pectoris I25710 1182 11 Acute Coronary Syndrome

Acute on chronic combined systolic (congestive) and diastolic (congestive) heart failure I5043 1244 12 Congestive Heart Failure

Acute on chronic systolic (congestive) heart failure I5023 1237 12 Congestive Heart Failure

Acute on chronic diastolic (congestive) heart failure I5033 1241 12 Congestive Heart Failure

Hypertensive heart and chronic kidney disease with heart failure and stage 1 through stage 4 chronic kidney disease or unspecified chronic kidney disease I130 1151 12 Congestive Heart Failure

Heart failure unspecified I509 1245 12 Congestive Heart Failure

Hypertensive heart and chronic kidney disease with heart failure and with stage 5 chronic kidney disease or end stage renal disease I132 1154 12 Congestive Heart Failure

Chronic diastolic (congestive) heart failure I5032 1240 12 Congestive Heart Failure

Hypertensive heart disease with heart failure I110 1147 12 Congestive Heart Failure

Acute systolic (congestive) heart failure I5021 1235 12 Congestive Heart Failure

Acute diastolic (congestive) heart failure I5031 1239 12 Congestive Heart Failure

Acute combined systolic (congestive) and diastolic (congestive) heart failure I5041 1242 12 Congestive Heart Failure

Chronic systolic (congestive) heart failure I5022 1236 12 Congestive Heart Failure

Unspecified diastolic (congestive) heart failure I5030 1238 12 Congestive Heart Failure

Dilated cardiomyopathy I420 1204 13 Cardiomyopathy

Cardiomyopathy unspecified I429 1209 13 Cardiomyopathy

Ischemic cardiomyopathy I255 1181 13 Cardiomyopathy

Obstructive hypertrophic cardiomyopathy I421 1205 13 Cardiomyopathy

Other hypertrophic cardiomyopathy I422 1206 13 Cardiomyopathy

Alcoholic cardiomyopathy I426 1207 13 Cardiomyopathy

Peripartum cardiomyopathy O903 2809 13 Cardiomyopathy

Other cardiomyopathies I428 1208 13 Cardiomyopathy
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