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Introduction 

Problem Statement   

Patient safety and quality of care have always played integral roles in the healthcare 

delivery system (Johnston, Arora, King, Stroman, and Darzi, 2014).  The United States 

healthcare system continues to excel in the development of medical technologies and 

advancements in practice; however, it has remained unsuccessful in consistently implementing 

effective interventions to protect patients from medical harm and improve quality of care 

(Johnston, Arora, King, Stroman, and Darzi, 2014; McCannon, Hackbarth, and Griffin, 2007).  In 

an effort to reduce patient morbidity and mortality in the American healthcare system, the 

Institute of Healthcare Improvement launched (IHI) the 100,000 Lives Saved Campaign (Qin, 

Med, Xia, and Cao, 2017).  As a part of this initiative, the concept of a Rapid Response System 

(RRS) was adopted by healthcare organizations in an effort to reduce the occurrence of 

cardiopulmonary arrests, unplanned admittance to the intensive care unit (ICU) and unexpected 

deaths (Ludikhuize, Borgert, Binnekade, Subbe, Dongelmans, and Goossens, 2014).  ICU 

admissions are associated with higher healthcare costs and increased risk of mortality.  The total 

cost of ICU admissions in the United States exceeded $55 billion dollars in 2005 and was 

expected to continue to rise over the next decade (Kavanaugh, So, Park, and Davis, 2017).   

The implementation of rapid response systems alone did not provide unequivocal 

evidence of their effectiveness, and healthcare costs attributed to ICU care continued to rise 

(Ludikhuize, Borgert, Binnekade, Subbe, Dongelmans, and Goossens, 2014).  One of the failures 

identified of the RRS was that the clinical intervention was introduced too late in the progress of 

the patient’s clinical deterioration (Mullany, Ziegenfuss, Goleby, and Ward, 2016).  With a 

continued commitment to improve patient outcomes, researchers have studied the physiological 
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changes that occur leading up to a deterioration in a patient’s condition, which led to the 

development of the concept of track and trigger systems, also referred to as early warning 

scoring systems (EWS) (Churpek, Yuen, and Edelson, 2013; Mapp, Davis, and Krowchuk, 2013; 

Roney, Whitley, Maples, Futrell, Stunkard, and Long, 2015).  Healthcare organizations have 

begun to adopt these track and trigger systems in an effort to enhance patient safety and 

outcomes (Roney et al., 2015).  Adaptations of these early warning systems have been 

established in countries such as Australia, Switzerland, Italy and the United Kingdom.  In the 

United Kingdom the use of an EWS has been widely demonstrated as a useful tool in decreasing 

patient mortality; as a result, its utilization is now mandatory for all acute care hospitals 

(Richard, Frank, and Schwappach, 2017).   

With the increasing evidence of EWS efficacy on decreasing mortality rates and adverse 

events in hospitals, the IHI launched a follow-on campaign to the 100,000 Lives Saved 

Campaign; the 5 Million Lives Campaign (Institute for Healthcare Improvement, 2018).  This 

campaign promoted the adoption of early warning scoring systems and provided tools and 

resources for the implementation of these programs in the American healthcare system (Institute 

for Healthcare Improvement, 2018).  Additionally, the National Institute for Health and Clinical 

Excellence recommends that all adult patients in the acute care setting be monitored by a 

physiologic track and trigger system (Churpek, Yuen, and Edelson, 2013). 

Purpose 

 The purpose of this project was to evaluate the effectiveness of the Modified 

Early Warning Scoring system (MEWS) on improving patient outcomes in a Southwestern 

Florida acute care hospital.  This project performed a retrospective study evaluating pre and post-

implementation data specific to patient mortality rate, rate of patient transfers to a higher level of 
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care, and rate of patients discharged alive after experiencing an adverse event. For the purpose of 

this project, an adverse event will be defined as a cardiopulmonary arrest or rapid response team 

activation.  The project aims were to demonstrate: 

 

1. a reduction in the rate of adverse events 

 

2. a reduction in patient transfers to a higher level of care 

 

3. a decrease in mortality rate post-implementation of MEWS 

 

4. an increase in number of patients discharged alive after experiencing an adverse event 
post- MEWS implementation 

 

 

Clinical Question 

 Does the implementation of a Modified Early Warning Scoring System improve 

patient outcomes in an acute care hospital setting, as compared to results from a traditional rapid 

response system? 

Review of Literature 

Unrecognized physiological deterioration of a patient in the acute care setting often leads 

to adverse events such as unexpected ICU admission, cardiac arrest and death (Mullany, 

Ziegenfuss, Goleby, and Ward, 2016).  Adverse events (AEs) in hospitals carry significant 

implications such as prolonged hospitalization, trauma experienced by the patient and increased 

healthcare costs (Stafseth, Gronbeck, Lien, Randen, and Lerdal, 2016).  Data suggests that many 

adverse events are heralded by physiological changes in the patient’s conditions hours leading up 

to the event (Ludikhuize, Borgert, Binnekade, Subbe, Dongelmans, and Gossens, 2014; Mapp, 

Davis, and Krowchuk, 2013; Mathukia, Fan, Vadyak, Biege, and Krishnamurthy, 2015; Mitchell, 

et al., 2010; Nishijima et al., 2016; Reini, Fredrikson, and Oscarsson, 2012).  Reini, Fredrikson 

and Oscarsson (2012) cited that the clinical deterioration of a patient leading to an adverse event 
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is preceded by physiological signs and symptoms up to 48 hours before the event occurs.  In an 

effort to reduce adverse events (AEs), an emphasis has been placed on early detection and 

intervention for patients experiencing a physiological change (Mitchell et al., 2010).  Healthcare 

organizations have sought to develop process solutions for the early identification of patients at 

risk for deterioration beyond the traditional Rapid Response Systems (RRS), which were based 

on a reactive approach system versus a proactive system (Mathukia, Fan, Vadyak, Biege, and 

Krishnamurthy, 2015).  The concept of an EWS is designed to provide a proactive approach to 

clinical assessment and intervention (Mathukia, Fan, Vadyak, Biege, and Krishnamurthy, 2014).  

 One of the most commonly used track and trigger systems is the Modified Early Warning 

Scoring system (MEWS), which has been cited as one of the most simple and effective track and 

trigger systems (Ludikhuize, Borgert, Binnekade, Subbe, Dongelmans, and Goosens, 2014; Qin, 

Xia, and Cao, 2017).  The MEWS system consists of 5 physiological variables: systolic blood 

pressure; pulse rate; respiratory rate; temperature; and level of consciousness (Ludikhuize, 

Borgert, Binnekade, Subbe, Dongelmans, and Goosens, 2014; Reine, Fredrikson, and Oscarsson, 

2012).  The documentation of these variables calculates a score that follows an algorithm for 

clinical guidance (Ludikhuize, Borgert, Binnekade, Subbe, Dongelmans, and Goosens, 2014).  

For example: a score of 3 or greater prompts a healthcare worker to repeat vital signs in an hour, 

a score of 4 or greater prompts the need for provider notification and a score of 5 or greater 

prompts the need to activate the rapid response team (Delgado-Hurtado, Berger, and Bansal, 

2016).  See Figure 1 for scoring values per physiological variable.  A MEWS score of 5 or 

greater has been shown to have a strong correlation with ICU admission and increased mortality 

rates (Nishijima et al., 2016; Reini, Fredrikson, and Oscarsson, 2012; Subbe, Kruger, Rutherford, 

and Gemmel, 2001).  Hospitals in which the MEWS system has been implemented have 
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provided evidence in the reduction of AEs and overall unexpected deaths (Ludikhuize, Borgert, 

Binnekade, Subbe, Dongelmans, and Goossens, 2014).    Early warning systems have shown 

efficacy in reducing unexpected ICU admissions, reductions in AE, decreased patient mortality 

rates, and improvement in patient outcomes; however, acute care hospitals nationwide have yet 

to adopt these systems as a standard of care (Ludikhuize, Borgert, Binnekade, Subbe, 

Dongelmans, and Goossens, 2014; Mathukia, Fan, Vadyak, Biege, and Krishnamurthy, 2014; 

Mullany, Ziegenfuss, Goleby, and Ward, 2016; Roney et al., 2015).  This review of the literature 

identified common themes found amongst various settings and studies utilizing the Modified 

Early Warning Scoring system, among these themes were the predictive ability of the MEWS 

system, unexpected ICU admissions, in-house cardiac arrest rates, overall patient mortality rates 

and patient discharge dispositions.   

 Predictive Ability of MEWS 

 Various early warning scoring systems exist including single-parameter, multi-parameter, 

and aggregate weighted systems; the MEWS system is an aggregate weighted system that 

categorizes physiological variables and assigns a point value for each of these variables 

(Churpek, Yuen, and Edelson, 2013).  Aggregate weighted systems have been known to carry the 

advantages of patient risk stratification and designation of severity level, both of which 

contribute to the efficacy of these systems in identifying clinical deterioration in patients 

(Churpek, Yuen, and Edelson, 2013).  Churpek, Yuen, and Edelson (2013) found aggregate 

weighted systems, including the MEWS system, to be the most accurate early warning system in 

identifying patients at risk of admission to the ICU, cardiac arrest and overall mortality 

(Churpek, Yuen, and Edelson, 2013; Mullany, Ziegenfuss, Goleby, and Ward, 2016; Stasfeth, 

Gronbeck, Lien, Randen, and Lerdal, 2016).  Several studies have validated the significant 
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correlation between an elevated MEWS score and ICU admission, length of stay, and patient 

mortality rates. (Alam et al., 2015; Mullany, Ziegenfuss, Goleby, and Ward, 2016; Reini, 

Fredrikson, and Oscarsson, 2012; Stafseth, Gronbeck, Lien, Randen, and Lerdal, 2016).  

Elevated MEWS scores have also been demonstrated as good prognostic indicators of ICU 

mortality and 30-day mortality rates, with a direct correlation between a higher score and 

increased risk (Subbe, Kruger, Rutherford and Gemmel, 2015; Reini, Fredrikson, and Oscarsson, 

2012).   

Early warning systems have been applied to a variety of acute care settings, including 

emergency departments, intensive care units, and surgical units.  In studies based in emergency 

departments of acute care hospitals,  researchers have recognized the MEWS system as a useful 

triage tool for emergency departments given its predictive ability of identifying patients at a high 

risk for ICU admission and mortality (Delgado-Hurtado, Berger, and Bansal (2016; Qin, Xia and 

Cao, 2015). Early warning scoring systems have demonstrated improvements in patient care and 

ultimately the ability to positively influence patient outcomes in acute care settings (Alam et al., 

2015, Delgado-Hurtado, Berger, and Bansal, 2016; Mullany, Ziegenfuss, Goleby, and Ward, 

2016). 

Reducing Adverse Events 

Adverse events in hospitals include a variety of occurrences that result in poor patient 

outcomes, including unplanned ICU admissions, cardiac arrest, increased length of stay and 

death (Richard, Frank, and Schwappach, 2017).  Research has shown that adverse events can be 

predicted by signs of clinical deterioration in the days or hours leading up to an event (Kyriacos, 

Jelsma, James, and Jordan, 2015; Richard, Frank, and Schwappach, 2017).  Eighty percent of 

patients display a physical deterioration in vital signs 24 hours prior to an adverse event and the 
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failure to recognize these signs often leads to a delay in appropriate management (Ludikhuize, 

Borgert, Binnekade, Subbe, Dongelmans, and Goossens, 2014; Mitchell et al., 2010; Richard, 

Frank, and Schwappach, 2017). Root cause analyses of AEs have shown the greatest contributing 

factors to these events resulted from failures in appropriate monitoring and interventional 

measures as well as a lack of clinical urgency (Ludikhuize, Borgert, Binnekade, Subbe, 

Dongelmans, and Goossens, 2014).  The MEWS system has been proven as a useful tool in 

guiding medical staff to better recognize early signs of patient deterioration and enable them to 

seek interventions (Nishijima et al., 2016). 

Track and Trigger systems such as the MEWS system were developed in an effort to 

reduce patient mortality rates, the implementation phases of these systems have also shown 

reductions in AEs (Ludikhuize et al., 2014).  Multiple studies have demonstrated a reduction in 

patient mortality rates with the implementation of an early warning system, along with decreased 

mortality rates the overall rates of cardiopulmonary resuscitation events were shown to decrease 

in these acute care settings (Mapp, Davis, and Krowhuck, 2013; Mathukia, Fan, Vadyak, Biege, 

and Krishnamurthy, 2015; Mullany, Ziegenfuss, Goleby, and Ward, 2016; Kavanaugh, So, Park, 

and Davis, 2016; Nishijima et al., 2016).    Adverse events are often, sometimes even up to 85% 

of the time, preceded by physiological changes in the patient’s condition suggesting clinical 

deterioration.  An overall reduction in the rate of adverse events was identified in several studies 

with the implementation of an early warning system.  (Ludikhuize, Borgert, Binnekade, Subbe, 

Dongelmans, and Goossens, 2014; Richard, Frank, and Schwappach, 2017; Roney et al., 2015; 

Qin, Xia and Cao, 2015).  Acute care settings often define an unplanned Intensive Care Unit 

admission as a type of AE as they are associated with higher patient mortality rates and increased 

length of stay (Roney et al., 2015).   Evidence has shown that the use of an early warning system 



EVALUATION OF THE MEWS SYSTEM  9 

is associated with fewer unplanned ICU admissions and lower ICU mortality rates (Ludikhuize 

et al. 2014; Mathukia, Fan, Vadyak, Biege, and Krishnamurthy, 2015; Richard, Frank, and 

Schwappach, 2017).  These findings suggest that when a MEWS system is implemented, patients 

are receiving medical evaluations earlier in their clinical course and more timely intervention, 

thus resulting in risk stratification and better outcomes (Kavanaugh, So, Park, and Davis, 2016; 

Mapp, Davis, and Krowhuck, 2013; Mitchell et al., 2010; Roney et al., 2015).   

Documentation and Communication 

Early warning systems are comprised of an afferent limb, meaning the physiologic 

measures such as vital signs, and an efferent limb, which is defined as the reaction of the 

healthcare worker to the information obtained from the afferent limb (Richard, Frank, and 

Schwappach, 2017).  In the ongoing evaluation of early warning systems, researchers have 

studied the correlation between patient outcomes and failures in monitoring, communication 

among healthcare workers and clinical intervention.  Multiple resources cite the occurrence of 

AEs were often a direct result of failures in monitoring and intervention (Burger, Jordan, and 

Kyriacos, 2017; Johnston, Arora, King, Stroman, and Darzi, 2014; Mapp, Davis, and Krowchuk, 

2013; Richard, Frank, and Schwappach, 2017; Roney et al., 2015).   

A significant situation resulting from the failure of early recognition and intervention in a 

patient’s clinical deterioration can ultimately result in a “failure to rescue” case.  Failure to 

rescue is a term defined as a patient suffering from a disability or mortality related to a treatable 

condition (Burger, Jordan, and Kyriacos, 2017; Mapp, Davis, and Krowchuk, 2013).  Two of the 

major contributing factors of failure to rescue are a failure to recognize a decline in patient 

condition and secondly, a failure to intervene promptly when these changes are identified 

(Johnston, Arora, King, Stroman, and Darzi, 2014).  Multiple studies have suggested protocols 
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for vital sign documentation, interpretation of these results and expedited communication can 

lead to early intervention and ultimately decrease the rate of adverse events (Burger, Jordan, and 

Kyriacos, 2017; Mapp, Davis, and Krowchuk, 2013; Nishijima et al., 2016).  Research has 

shown incomplete and misinterpreted data related to vital sign recordings has been attributed to 

adverse events, the adaptation of an early warning system protocol and escalation of intervention 

algorithm allows for a standardized, systemic approach to patient monitoring (Burger, Jordan, 

and Kyriacos, 2017; Stafseth, Gronbeck, Lien, Randen, and Lerdal, 2015).   These track and 

trigger systems have also been reported in qualitative studies as an effective tool for healthcare 

providers to objectively communicate a patient’s condition, leading to more rapid evaluation 

(Reini, Fredrikson, and Oscarsson, 2012; Roney et al., 2015; Stafseth, Gronbeck, Lien, Randen, 

and Lerdal, 2015.  The implementation of a MEWS scoring system has demonstrated increased 

compliance with both documentation of vital signs and communication of abnormal vital signs 

with providers (Kyriacos, Jelsma, James, and Jordan, 2015; Reini, Fredrikson, and Oscarsson, 

2012).   

Escalation of care, the efferent limb of early warning systems, plays a vital role in 

improving patient outcomes. Early identification of clinical deterioration can only positively 

influence patient outcomes if the findings are reported in a timely and appropriate manner 

(Johnston, Arora, King, Stroman, and Darzi, 2014). The MEWS system provides the healthcare 

worker with a quantitative means of clearly and concisely communicating findings (Burger, 

Jordan, and Kyriacos, 2017; Stasfeth, Gronbeck, Lien, Randen, and Lerdal, 2016).  Nurses have 

reported enhanced confidence in communicating with providers when a MEWS system was 

implemented as well as an increased likelihood to identify and communicate a clinical 

deterioration (Mapp, Davis, and Krowchuk, 2013; Mullany, Ziegenfuss, Goleby, and Ward, 



EVALUATION OF THE MEWS SYSTEM  11 

2016).  Hospitals that routinely utilize the MEWS system have demonstrated improvements in 

compliance with vital sign documentation and nurse confidence in communicating with 

providers, all of which have been shown to reduce AEs in acute care settings (Kyriacos, Jelsma, 

James, and Jordan, 2015; Ludikhuize et al., 2014; Mapp, Davis, and Krowchuk, 2013; Mullany, 

Ziegenfuss, Goleby, and Ward, 2016). 

Knowledge Gaps 

Despite the implementation of rapid response systems in acute care settings, signs of 

clinical deterioration followed by early intervention are often still missed leading to adverse 

events (Churpek, Yuen, and Edelson, 2013).  Even in hospitals with mature rapid response 

systems rates of AEs remain high (Johnston, Arora, King, Stroman, and Darzi, 2014).  Clinical 

guidance algorithms, as seen in a MEWS system, have shown improvements in patient safety 

and patient outcomes and can serve as valuable tools for hospital systems in a variety of patient 

care areas (Kavanaugh, So, Park, and Davis, 2016).  Studies have shown the value of 

implementing an early warning system in the Emergency Department as both a triage tool and a 

tool to guide patient placement decision-making; however, the literature suggests further studies 

to evaluate the use of a MEWS system in patient throughput and discharge disposition could add 

value in improving quality of care (Alam et al., 2015; Delgado-Hurtado, Berger, and Bansal, 

2016).  

 A gap in knowledge exists surrounding the discharge disposition of patients who 

received a medical evaluation related to an elevated MEWS score.  Of the studies examined in 

this literature review, only three reported data on 28-day patient mortality rates and discharge 

disposition when an early warning system was implemented (Kavanaugh, So, Park, and Davis, 

2016, Qin, Xia, and Cao, 2017; Reini, Fredrikson, and Oscarsson, 2012).  In these studies, the 
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MEWS system was identified as a strong prognostic indicator of 30-day mortality rates and 

demonstrated a reduction in these rates when the MEWS system was implemented (Kavanaugh, 

So, Park, and Davis, 2016, Qin, Xia, and Cao, 2017; Reini, Fredrikson, and Oscarsson, 2012).  

Summary of Literature Review 

Subtle changes in a patient’s condition often go unnoticed and contribute up to 40% of 

unexpected deaths in acute care hospitals (Roney et al., 2015). Early warning systems have been 

developed in response to the Institute for Healthcare Improvement’s (IHI) 5 Million Lives 

Campaign and have been adopted, even mandated, in countries around the world (Richard, 

Frank, and Schwappach, 2017).  Continued efforts to improve the evidence-based knowledge of 

early warning systems is needed to achieve standardization of these systems in clinical practice 

(Churpek, Yuen, and Edelson, 2013).   

 This project was developed to evaluate the implementation of the MEWS system in a 

Southwestern Florida acute care hospital.  The study examined new data surrounding the 

system’s influence on discharge disposition of patients undergoing a medical evaluation for an 

elevated MEWS score, the rate of transfers to the ICU, the trend of adverse events, and overall 

patient mortality.   

Conceptual Framework 

 The concept of quality of care can have numerous definitions and can encompass a 

variety of perspectives but is simply defined as the degree to which healthcare services increase 

the likelihood of positive outcomes (Ayanian and Markel, 2016).  Assessing quality of care is a 

fundamental practice in the healthcare setting with an emphasis on measuring outcomes 

(DesHairnes, 2011).  The ambiguity surrounding the concept of quality of care has been difficult 

to measure (DesHairnes, 2011). Theorist Avedis Donabedian focused his works on defining 
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quality of care and conceptualizing a framework for measuring quality of care.  Donabedian’s 

model allows for a broad view of this concept while classifying specific measures for assessment 

(DesHairnes, 2011).  This model for assessing quality of care is based upon a triad of measures; 

structure, process, and outcome.  These variables provide a framework for assessing quality of 

care in a way that can be applied to a variety of healthcare settings (Ayanian and Markel, 2016).  

Donabedian’s model has been cited as the foundation for quality assessment in healthcare, 

linking the measures of structure and process to outcomes in a way that generates reliable and 

reproducible results (Ayanian and Markel, 2016).  A concept map of The Donabedian Model is 

pictured in Figure 2. 

Structure   

 The component of structure in Donabedian’s model involves the study setting, 

qualifications of the providers and administrative systems within the organization (Online 

Library of Quality Service Improvement and Redesign Tools, 2018).  To assess the measure of 

structure, the model defines technical knowledge as a key component in which the knowledge 

and judgement of clinicians to make an appropriate care decision and implement the appropriate 

intervention(s) is observed (Donabedian, 1988).  This project assessed structure by defining 

attributes of the study setting including number of professionals and organizational structure, as 

well as an assessment of technical knowledge used in clinical decision-making.  

Process 

 Donabedian defined the measure of process as the components of care delivered, 

assessing the system processes and how they function to meet desired outcomes (Ayanian and 

Markel, 2016).  In healthcare quality assessments, the process measure is used to evaluate data 

on what interventions, or processes are being done to meet a desired outcome (Online Library of 
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Quality Service Improvement and Redesign Tools, 2018).  Application of the measure of process 

in this project examined the traditional rapid response system and the Modified Early Warning 

Scoring system to interpret the impact of each of these processes in meeting the desired 

outcomes defined in the study aims.  

Outcome 

 The measure of outcome is simply defined by Donabedian as the recovery, restoration of 

function or survival of the patient as it relates to a healthcare process (Ayanian and Markel, 

2016).  Outcome measures reflect the impact of the structure and process implemented on the 

patient and ultimately demonstrates if these measures led to a positive outcome.  Donabedian 

identifies outcome measures as the ‘ultimate validators’ of the quality of healthcare, while citing 

these outcomes can be difficult to measure and often have time lags (Online Library of Quality 

Service Improvement and Redesign Tools, 2018).  The retrospective design of this project served 

as a strength in measuring outcomes as the data already exists.  Outcome measures in this project 

includes rates of patient transfers to a higher level of care, and rate of unexpected deaths and 

patient discharge dispositions.  

 

 

• number of 
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• organizational 
structure

• technical 
knowledge for 
clinical decision-
making

Structure
• rapid response 

system

• MEWS system
Process
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Methodology  

Design 

The design of this project was a retrospective study evaluating specific outcomes of the 

implementation of a patient care process change.  A retrospective chart review was performed to 

measure outcomes pre and post implementation of the process change.  The investigator 

performed a comparative analysis of the outcomes measured for the pre and post implementation 

phases. 

Setting 

 This project took place in a southwestern Florida acute care hospital comprised of 319 

beds.  The hospital employs over 550 physicians, residents and allied healthcare professionals.  

The hospital has designations as a center for comprehensive stroke and cardiovascular care, heart 

and vascular care, bariatric surgery, orthopedic and spine surgery, oncology care, women’s health 

services and pediatrics.  The hospital has two intensive care units for a total of 25 intensive care 

unit beds and a progressive care unit of 32 beds.  The hospital serves the rural population of the 

county and surrounding counties as well as the general adult and pediatric populations.  

Population 

Given the project aims the method of purposive sampling was used in this project.  The 

population included was defined as any adult (18+) patient admitted to the hospital from a 

variety of care centers including the emergency department, the surgery center and direct 

admissions from an outpatient clinic or primary care office.  Included in this project was any 

person who met the above criteria and who experienced an adverse event in the hospital resulting 

in the activation of a rapid response team, a MEWS evaluation or cardiopulmonary arrest.  
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Patients excluded in this study were pediatric patients and patients admitted directly to the 

intensive care unit from the emergency department or a tertiary hospital. 

Process/Procedure 

A retrospective chart review was performed for twelve months of pre-implementation 

data and 12 months of post-implementation data.  The data was provided by a Quality 

Improvement department representative.  The data included documentation of the activation of 

the MEWS system, any patient transfer to a higher level of care, overall mortality rates and 

patient discharge dispositions.  These rates were calculated by individual months for each project 

aim, the total number of events per month were divided by the total number of patient days in 

that month.  This ratio level data was reported as rates per 1,000 patient days.  The investigator 

then sorted the month-by-month data for each project aim and used descriptive statistics to 

analyze the outcomes.  This data was stored on the investigators personal, password protected 

laptop.  De-identified data will be kept for one-year post project completion and will then be 

destroyed.  

Tools 

 Descriptive statistics was utilized in conjunction with Microsoft Excel software to 

analyze and display data in various formats including spreadsheets, charts, tables and line graphs. 

Consent and Protection of Human Subjects 

All data used in this retrospective review was previously de-identified therefore informed 

consent was not applicable to this project.  

Results 

 During the 24-month study time period, 1,727 adverse events were recorded with 702 

adverse events occurring in the pre-implementation phase and 1,025 in the post-implementation 
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phase.  Of the total number of events, 347 were code blue events and 1,380 were rapid response 

activations.  The total number of patient days was used as a denominator in calculating event 

rates per 1,000 patient days.  The total number of patient days in the 12-month pre-

implementation phase was 72,776 and 73,395 in the 12-months post-implementation.  The aims 

measured in this study included overall rates of adverse events, patient transfers to a higher level 

of care, adverse event mortality rates, and discharge dispositions.  

 The overall rate of code blue events decreased from 2.45 per 1,000 patient days to 2.30 

per 1,000 patient days in the post-implementation phase.  The rate of rapid responses once the 

MEWS scoring system was initiated increased by 0.44% (0.72% to 1.17%), which also 

demonstrated an overall increase in the rate of adverse events.  Adverse events prior to the 

MEWS scoring system implementation occurred at a rate of 9.65 events per 1,000 patient days 

compared to the post-implementation rate of 13.97 events per 1,000 patient days.  An increase in 

transfers to a higher level of care was also seen in the post-MEWS implementation phase with a 

rate per 1,000 patient days of 5.04 compared to the pre-implementation transfer rate of 3.99.  

 Improvements in adverse event outcomes and patient discharge dispositions were seen 

after the MEWS scoring system was implemented house wide.  The rate of patient’s expiring 

after experiencing an adverse event decreased from 0.89 per 1,000 patient days to 0.76.  The 

early warning system also demonstrated an increase in the number of patient’s discharged alive 

after experiencing an AE while admitted to the hospital at a rate of 10.94 per 1,000 patient days, 

as compared to the pre-implementation rate of 7.10.   

The months of March and January exhibited some of the highest patient volumes in both 

the pre and post-implementation phases as evidenced by the total number of patient days.  Rates 

of adverse event outcomes and patient discharge dispositions were compared during these high 
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census months.  Improvement in patient outcomes were seen in the post-implementation phase 

including a decrease in mortality rate for patient’s experiencing an AE from 2.16 per 1,000 

patient days to 1.04.  The rate of patients discharged alive also increased after the 

implementation of the early warning system, from 7.05 per 1,000 patient days to 12.48.   

Discussion 

 The purpose of this project was to evaluate the effectiveness of the Modified Early 

Warning Scoring system on patient outcomes in an acute care hospital. The results of this 

retrospective review were able to demonstrate improved outcomes with the implementation of 

this early warning system.  There were improvements seen in several of the project aims that 

ultimately led to improved patient outcomes in the post-implementation phase, particularly the 

patient’s discharge disposition.  There were also increases seen in the rate of adverse events and 

transfers to a higher level of care after the MEWS system was implemented, although the 

literature suggests the contrary.  These findings led to further investigation and what was 

discovered lends itself to an important discussion on the process of the MEWS implementation 

and how the use of this track and trigger system evolved over 12 months. 

 Early warning systems, as suggested by current literature, have been associated 

with improved patient outcomes and decreased adverse events in the acute care setting 

(Ludikhuize, Borgert, Binnekade, Subbe, Dongelmans, and Goossens, 2014; Richard, Frank, and 

Schwappach, 2017; Roney et al., 2015; Qin, Xia and Cao, 2015).  An adverse event can be 

defined as any event that occurred during a hospital stay that had an unfavorable outcome for the 

patient.  Although literature suggests that the utilization of an EWS decreases adverse events, this 

project demonstrated an increase in adverse events immediately following the implementation of 

the MEWS system.  Upon further investigation, the increase in AEs were isolated to rapid 
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response activations, whereas the rate of Code Blue events actually decreased once the MEWS 

system was in place.  At this specific location, the MEWS protocol algorithm prompted the 

healthcare worker based on the patient’s MEWS score to: reassess the patient, seek clinical 

advice from a direct charge nurse, or activate the rapid response team.  The number of rapid 

response calls more than doubled in the first month of the MEWS implementation as compared 

to the same month the prior year.  As the program evolved, the data metrics were reviewed by 

hospital leaders and led to the justification of an additional full-time intensive care unit “resource 

nurse” that acted upon MEWS consults and attended all rapid response calls.  It is important to 

note as the 12-month implementation phase of the MEWS system progressed, the number of 

rapid response calls decreased throughout the following months. Research has identified 

downfalls in the use of traditional rapid response teams alone suggesting that the clinical 

evaluation occurs too late in the course of patient deterioration (Mullany, Ziegenfuss, Goleby, 

and Ward, 2016).   The increase in rapid response calls seen in this project suggests more patients 

were receiving clinical evaluations for physiological changes in condition, leading to earlier 

intervention. 

Another interesting finding was an incremental decrease in the rate of patients transferred 

to a higher level of care as the MEWS system matured.  During the initial implementation phase, 

a rise in ICU admissions was observed contrary to supporting literature; however, as the system 

evolved, an incremental decrease in the rate of patients transferred was seen.  This finding may 

support existing literature that the use of an early warning scoring system leads to more rapid and 

timely evaluation of a patient’s clinical condition  (Burger, Jordan, and Kyriacos, 2017; 

Ludikhuize et al., 2014).   Admission to an intensive care unit early on in the clinical 

deterioration of a patient has been associated with decreased length of stay in a critical care unit, 
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decreased healthcare costs and improved survival rates (Ludikhuize et al., 2014).  The evidence 

of rapid response calls increasing with the MEWS system and a concurrent decrease in patients 

transferred to a higher level of care suggests that earlier detection and evaluation of patient 

conditions positively correlated with the implementation of the MEWS protocol (Ludikhuize et 

al., 2014; Mullany, Ziegenfuss, Goleby, and Ward, 2016).  

Patient discharge dispositions was a clinical measure identified earlier as a knowledge 

gap in current literature.  In this project, the rate of patients discharged alive after experiencing 

an adverse event in the hospital was measured before and after the MEWS system was launched; 

the data revealed an increase in the rate of patient s discharged alive once the early warning 

system became the standard of practice within the hospital.  Prior studies related to early warning 

scoring systems have cited a direct correlation between an EWS and decreased 30-day mortality 

rates, however data concerning patient discharge disposition has not been readily discussed 

(Kavanaugh, So, Park, and Davis, 2016; Qin, Xia, and Cao, 2017).  Favorable discharge 

dispositions are a strong indicator of improved patient outcomes, which is the ultimate goal of 

healthcare systems.  The adoption of an early warning system in this acute care hospital was able 

to demonstrate that more patients were discharged alive after experiencing an adverse event, 

ultimately improving patient safety and outcomes.  

Although an increase in rapid response activations and patient transfers to a higher level 

of care were initially seen with the MEWS protocol, the rate of cardiopulmonary arrests and 

mortality immediately decreased.  Failure to rescue occurs when a patient’s clinical deterioration 

goes unnoticed, often times leading to an adverse event such as a cardiopulmonary arrest.  

Overall mortality rates for the hospital were not included in this retrospective review; the 

mortality rates analyzed were isolated to patients experiencing a rapid response or 
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cardiopulmonary arrest during the 24-month study period. The reduction in cardiac arrests and 

mortality rates seen in the post-implementation period suggests the impact of the process change 

was able to demonstrate improvement in early clinical assessment, intervention and treatment.  

Limitations 

There were several limitations identified in this retrospective review.  During the review 

period, there were several other hospital-wide patient safety initiatives implemented including 

but not limited to hourly rounding and leader rounding.  The teaching hospital’s residency 

program was expanded during the study period, which accounted for an increased volume of 

medical resident’s present in the hospital.  The single site project could limit external validity, as 

it cannot be assumed that the project setting and/or population is representative of other 

populations.  The lack of demographic data available made for a heterogenous cohort, which 

may reduce generalizability.  Reliability of the data depended on the compliance of the nursing 

staff in appropriately assessing, documenting and activating the MEWS scoring system.  

Moreover, documentation compliance rates were not available in this project.  

Implications 

The Modified Early Warning Scoring System demonstrated a reduction in adverse event 

mortality rates and improvement in patient discharge dispositions.  The use of an early warning 

system in the acute care setting has the potential to decrease adverse events, improve patient 

outcomes and lower healthcare costs.  Given the adaptability, simplicity, and predictive ability of 

this system, future studies of its applications in various acute care settings could enhance 

evidence-based knowledge and lead to increased adoption of early warning systems at the local 

and national level (Mitchell et al., 2010). Adoption of these systems carry great potential to 

positively impact patient outcomes and offset national healthcare costs.   Although the MEWS 
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scoring system is a component of initiatives to improve patient outcomes, other factors such as 

hospital infrastructure, policy development and financial resources should be considered in 

further investigation.  
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Figures 

 

 

Figure 1.  Modified Early Warning Score physiological variables with numerical scoring values 

(Azimi, Anzapour, Rahmani, Liljeberg, and Tenhuen, 2016). 

 

 

 

Figure 2. Concept map of The Donabedian Model for assessing quality of care (Capitman, 

Leutz, Bishop and Casler, 2005). 


