
Implementation of the National Early
Warning Score in the Emergency Department

Item Type DNP Project

Authors Southerland, Esther H.

Publication Date 2021-05

Abstract Problem & Purpose: Delayed recognition of clinical deterioration
is associated with increased risk for serious adverse events,
including unplanned intensive care unit (ICU) admissions. The
rate of transfer of general ward patients to the ICU within...

Keywords National Early Warning Score (NEWS); Clinical Deterioration;
Emergency Service, Hospital; Quality Improvement

Download date 19/05/2023 15:35:22

Link to Item http://hdl.handle.net/10713/15736

http://hdl.handle.net/10713/15736


IMPLEMENTATION OF THE NATIONAL EARLY WARNING SCORE 1 

 

 

 

 

 

Implementation of the National Early Warning Score in the Emergency Department 

 

Esther H. Southerland 

Under Supervision of  

Kristin Seidl 

Second Reader 

Lauren Nawrocki 

 

A DNP Project Manuscript 
Submitted in Partial Fulfillment of the Requirements for the  

Doctor of Nursing Practice Degree 

 
 
 

School of Nursing, University of Maryland School at Baltimore 
May 2021 

  



IMPLEMENTATION OF THE NATIONAL EARLY WARNING SCORE 2 

Abstract 

Problem & Purpose: Delayed recognition of clinical deterioration is associated with increased 

risk for serious adverse events, including unplanned intensive care unit (ICU) admissions. The 

rate of transfer of general ward patients to the ICU within 24-hours of admission from the 

emergency department (ED) have increased, identifying process gaps in the recognition of 

clinical deterioration and disposition of admitted patients from the ED. The purpose of this 

quality improvement project was to implement the National Early Warning Score (NEWS) in the 

adult ED and monitor use to promote patient admission to the appropriate level of care.  

Methods: The ED nursing staff were educated about NEWS prior to project implementation. 

NEWS values were manually calculated at the time of ED rooming and time of admission. 

Patients with NEWS five and greater were considered for ICU admission based on inpatient ICU 

acceptance policies. A 10% sample of weekly census (10 patients/day) and all admissions were 

obtained for data collection. Weekly chart audits were conducted over a 14-week period to 

monitor adherence to the new practice, observe trends, and identify potential ICU admissions for 

patients with NEWS five and greater. 

Results: Over 75% of patients received NEWS screening with appropriate documentation 

(n=873). Overall accuracy of NEWS calculation was 99.4%. Of the 21 patients with ED NEWS 

greater than five, 14 (66.7%) were admitted directly to the ICU. Of the seven patients with ED 

NEWS greater than five not directly admitted to the ICU, four (57%) required an unplanned ICU 

or interfacility transfer within 24-hours of hospitalization.  

Conclusion: The ED staff reported NEWS improved patient monitoring, detection of 

deterioration, and communication of findings to providers. Integrating NEWS into electronic 

health systems may promote adherence and accuracy. Higher NEWS were associated with ICU 
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admission but admitting decisions for higher NEWS varied between admitting services. The 

NEWS can establish a common language across disciplines and can facilitate admitting decisions 

with consideration for patient acuity and resource availability. Use of NEWS five and greater in 

other ED settings may predict ICU admission and potentially reduce unplanned transfers.  
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Introduction 

Delayed recognition of clinical deterioration in the emergency department (ED) is 

associated with suboptimal patient management and increased risk for serious adverse events, 

including delayed or unplanned intensive care unit (ICU) admissions and in-patient mortality 

(Hillman et al., 2002; Chalfin et al., 2007). Previous studies found that 5% of ED admissions 

experienced unplanned ICU transfer within the first 24-hours of hospitalization, yet accounted 

for nearly 25% of in-hospital deaths and longer length of stay than direct ICU admissions (Liu et 

al., 2011; Escobar et al., 2011). Changes in vital signs often precede clinical deterioration, and 

while triage systems assist in determining treatment priority needs and allocation of resources, 

they do not provide guidance on the continued monitoring and admission of patients.   

 Leaders at a local military community hospital identified process gaps in the ongoing 

assessment of ED patients after triage and the inconsistent detection of clinical deterioration to 

escalate care. Approximately 20% of adult patients admitted to inpatient wards from the ED 

from 2017 to 2019 required transfer to a higher level of care within 24-hours of hospitalization, 

including unplanned ICU admissions or interfacility transfers. Administrators at the organization 

suggested the increasing rates may also be related to the lack of a “common language for 

admission”; the inpatient units use the National Early Warning Score as a track-and-trigger 

system to determine the need to escalate care, but it is inconsistently used to guide admitting 

decisions. The purpose of this quality improvement (QI) project was to implement the National 

Early Warning Score (NEWS) in the ED and monitor the compliance and accuracy of use to 

promote patient admission to the appropriate level of care. This project aimed to improve 

ongoing patient monitoring practices after triage, facilitate admitting decisions of critically ill 

patients in the ED, and reduce the rate of unplanned ICU admissions or interfacility transfers. 
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Literature Review 

 An evidence review was conducted to synthesize the evidence supporting the use of the 

NEWS among adult ED patients. The review included studies supporting the discriminative 

ability of the NEWS to detect and predict critical illness, predict adverse outcomes including 

unplanned ICU admissions, and support clinical decision-making. The level and quality of the 

evidence was determined using Melynk and Fineout-Overholt’s (2019) level of evidence rating 

system and Dearholt and Dang’s (2018) quality of evidence rating system (Tables 1 and 2). 

 The NEWS outperformed other risk scoring systems in the accurate detection and 

prediction of critical illness (Usman et al., 2019; Sbiti-Rohr et al., 2016). Usman et al. (2019) 

found the NEWS to show statistically significant accuracy for the early detection of sepsis during 

triage (area under the receiver-operative characteristic [AUROC] 0.91, p<0.001) and prediction 

of septic shock within eight hours of triage (AUROC 0.93, p<0.001) compared with both 

Systemic Inflammatory Response Syndrome (SIRS) (AUROC 0.88, 0.88) and quick Sepsis-

related Organ Failure Assessment (qSOFA) criteria at each time point (AUROC 0.81, 0.79), 

respectively. For patients with community acquired pneumonia (CAP), the NEWS was also a 

statistically significant predictor for empyema (Odds Ratio 1.16, 1.04-1.29) (Sbiti-Rohr et al., 

2016). The outcomes of the studies varied in terms of endpoints (time and diagnosis), but there 

appeared to be moderate quality evidence (IV, B) demonstrating the discriminative ability of the 

NEWS to detect and predict critical illness among specific patient subpopulations. 

 The NEWS demonstrated successful detection of clinical deterioration and prediction of 

adverse outcomes, including unplanned ICU admissions (Smith et al., 2013; Alam et al., 2015; 

Tan et al., 2020). The NEWS did not outperform other early warning systems (EWSs) in 

identifying patients at risk for cardiac arrest, but did have greater ability in discriminating the 
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combined outcomes of cardiac arrest, unplanned ICU admission, or death within 24-hours of a 

NEWS value (Smith et al., 2013). In contrast to cardiac arrest, unplanned ICU admission and 

death are almost always preceded by deranged physiology. Alam et al. (2015) used the NEWS at 

three time points from triage to ED disposition, and found statistically significant association 

with higher NEWS values and ICU admission. The study sample size was small with few 

admitted to the ICU; however, use of the NEWS can be of additional value by alerting clinical 

staff of patients at risk for adverse events throughout their ED stay during and after triage. 

 Modifying the application of the NEWS with the use of other screening tools or 

diagnostic criteria also exhibited value in predicting ICU admission to support clinical decision 

making (Sbiti-Rohr et al., 2016; Tan et al., 2020). A limitation of the Pneumonia Severity Index 

(PSI) and CURB-65 (Confusion, Blood Urea Nitrogen, Respiratory rate, Systolic Blood 

Pressure, and age greater or equal to 65) in predicting the severity of CAP is its focus on 30-day 

mortality with less predictive value for ICU admission. In patients with CAP, the NEWS showed 

moderate discrimination for ICU admission (AUC 0.73), but moderately improved prognostic 

accuracy of the PSI from AUC 0.50 to 0.64 and significantly improved the CURB-65 from AUC 

0.50 to 0.65 (p=0.025) (Sbiti-Rohr et al., 2016).  

Combining the NEWS with serum calcium in patients with acute pancreatitis to predict 

ICU admission also increased AUC values (0.94) than NEWS alone (0.92) (Tan et al., 2020). 

Studies evaluating the predictive ability of the NEWS for ICU admission to guide clinical 

decisions provided moderate quality of evidence (IV, B-C) supporting the use of the NEWS. 

This review included various subpopulations, illnesses, and clinical decision tools reflective of 

the ED environment that is in constant stage of triage requiring frequent reassessment of patients 

and resources. See Appendix A and B for full evidence review and summary.  
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Theoretical Framework 

Kurt Lewin’s Planned Change Theory was the middle-range theory selected to guide 

planning strategies and project implementation of the NEWS in the ED. Lewin’s theory posits 

that human behavior is the consequence of the total situation, or environment, and the forces that 

affect it (Lewin, 1947). The relationship between groups and their influences from driving or 

restraining forces is emphasized to direct change. Integral concepts to the theory are field and 

force; a whole system (field) must be examined to identify the force (direction or strength) 

required to make change (Oberleitner, 2014). Change of the forcefield shaped the theory into 

three phases: unfreezing, moving, and freezing of group standards. The process can be reiterative 

to evaluate changes that occurred and refreeze changes that need to occur. 

A forcefield analysis of the ED identified the restraining forces most likely to resist 

change and the driving forces needed to overcome them. Cultural and structural barriers were 

major restraining forces that required early engagement and buy-in from key stakeholders, 

including formal and informal leaders, to unfreeze current practice. Creating awareness of 

suboptimal patient monitoring and admission decisions through data sharing of local trends and 

the evidence supporting the utility of the NEWS in the ED were the driving forces necessary to 

unfreeze current behaviors and beliefs embedded in the culture. Collaboration with stakeholders 

identified strategies to overcome structural barriers, including the most effective methods for 

educating the staff and incorporating the NEWS into routine care without additional burden. 

Motivated champions with strong social influence were recruited to assist in the transition of the 

moving phase, where implementation of the NEWS took place. Continuous communication with  

all members of the ED staff was identified as a critical strategy during this phase to promote 

participation, provide support and training, and freeze (or refreeze) changes into the culture.  
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Methods 

 The project took place in a 20-bed ED at a military community hospital. The ED’s 

average census was 70 patients per day with approximately 120 admissions per month. The Main 

ED is staffed with 40 registered nurses (RNs) who provide 24-hour coverage for patients with 

higher acuity. During the 14-week project period, all adult patients with an Emergency Severity 

Index (ESI) triage level of 2 or 3 that were treated in the Main ED received the intervention,  

which are those most vulnerable for deterioration.  

 The implementation team consisted of the project lead (PL) and four project champions. 

Project champions included high performing military and civilian nurses from both day and night 

shifts. Nursing staff were educated about the NEWS prior to implementation. NEWS values 

were manually calculated from vital signs within one hour of the time of ED rooming and patient 

admission. Inclusion criteria were non-pregnant adult patients 18 years of age and older based on 

recommendations made by The Royal College of Physicians, the organizational body endorsing 

the NEWS. Patients with NEWS five and greater were considered for ICU admission based on 

inpatient ICU acceptance policies. Structure, process, and outcome measures were used to track 

implementation progress and assess the impact of the intervention. Structure measures included 

the development of a NEWS policy, NEWS intake sheet, and staff education and training. 

Process measures included compliance and accuracy of NEWS calculation, and outcome 

measures included ICU admissions and unplanned transfers for NEWS five and greater.  

The PL provided initial staff education and project champions assisted with ongoing 

training throughout the project. Signatures from RNs who received education and training were 

tracked to ensure all RNs who staffed the Main ED received training. Recommendations from 

the literature were the focus of discussions and tailoring the NEWS to assist with prioritizing 
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patients waiting to be seen increased perceptions of its use. The NEWS intake sheet provided 

physiological parameters to calculate values, 3-step instructions of its use, and designated areas 

to document scores. Colored copies of the intake sheet were co-located with other T-sheets used 

to compile patient charts in addition to a visual board to promote compliance and ease of use. 

Staff feedback to change temperature ranges into Fahrenheit on the intake sheet replaced the 

need for conversion. Other implementation tools included an educational flyer and a NEWS 

bulletin board displaying educational slides and progress reports (see Appendix C).  

Informal presentations of NEWS and its progress during bimonthly catered lunches were 

provided to promote staff engagement. Snacks were distributed throughout implementation and 

project champions received gift cards in recognition of their ongoing engagement and support. 

Staff accountability was also supported by the ED leadership, as they randomly audited charts to 

ensure screening and documentation compliance. The project team and leadership made 

collective efforts to remind the staff of NEWS during shift huddles and staff meetings. The ED 

Clinical Nurse Specialist (CNS) also incorporated NEWS into skills fairs to assure integration.  

The data collected from the intake sheet was used to track compliance, accuracy, and ICU 

admission. Baseline and weekly data obtained from chart audits were captured in the NEWS 

Chart Audit Tool by the PL (Appendix D). A sample of 10 patients/day (10% of weekly census) 

with ESI triage levels 2 or 3 from various times were selected for data analysis. All admissions 

were tracked to collect NEWS values at the time of ED rooming and admission, and inpatient 

electronic records were used to identify the disposition and outcomes for patients with higher 

NEWS. Process and outcome measures were analyzed weekly using run charts to understand 

variation in the data. Compliance and accuracy of calculated scores at the time of ED rooming 

and admission were analyzed separately to assess where improvements were needed.  
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Measures taken to protect human subjects included de-identifying patient information by 

assigning a unique patient identifier in the NEWS Chart Audit Tool. The chart audit tool was 

stored on an internal password-protected computer accessible only by the PL. No medical 

records were copied or removed from the site. Patient records were stored in locked file cabinets 

and only accessible by the project team with permission from administration. The project was 

determined to be Non-Human Subjects Research by the University of Maryland Human 

Research Protection Office (HRPO) as well as the project site’s Department of Research 

Programs and Institutional Review Board. 

Results  

 One-hundred percent of RNs (n=40) treating patients in the Main ED received training 

and NEWS intake sheets were visibly placed with other documents to add to the patient’s 

medical record. Digital copies were also uploaded into the site’s Intranet share drive and made 

accessible by all staff. Data collected from 873 NEWS intake sheets showed that over 75% of 

patients received NEWS screening with appropriate documentation (see Figure 1). Screening and 

documentation compliance for patients who were not admitted was 85.6% (n=321) and was 

65.3% for patients who were admitted (n=552) (see Figures 2 and 3). Compliance for admitted 

patients was determined by screening and documentation of NEWS at both the time of ED 

rooming and admission. Inaccurate calculations were only observed at the time of admission. 

Decreased screening and documentation compliance were observed between weeks six through 

ten, and increased above the median (75%) until project completion after additional small group 

inservices, skills fairs, and the NEWS bulletin board were provided. These interventions did not 

affect the accuracy of calculated scores, and overall accuracy of NEWS calculation was 99%. 

 The average NEWS for patients not admitted was 0, and 1 for patients admitted to the  
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hospital. Of the 21 patients with ED NEWS five or greater, 14 (66.7%) were admitted directly 

the ICU. Seven patients with ED NEWS five or greater were not directly admitted to the ICU, 

and four patients (57%) required an unplanned ICU or interfacility transfer within 24-hours of 

hospitalization (Figure 4). Common diagnoses for patients requiring an unplanned transfer 

included hemodynamic instability associated with confirmed or suspected SARS-CoV-2  

infection (including pneumonia, pulmonary embolism, and sepsis), drug overdose, and 

exacerbation of pre-existing cardiac issues (heart failure or uncontrolled atrial fibrillation). 

 NEWS screening and documentation compliance and accuracy of calculated scores did 

not achieve short-term goals of 100%. Barriers to implementation included the lack of electronic 

charting, varying levels of RN competency, and perceived value of the intervention. The rate of 

ICU admission for ED patients with higher NEWS also varied throughout project 

implementation. An unintended benefit of NEWS was its use to prioritize patients after triage but 

was subject to Charge Nurse preference and ED census. Informal feedback from the staff also 

noted that NEWS improved patient monitoring after triage, detection of deterioration, and 

communication of physiological findings to ED providers. At this time, the NEWS has been 

incorporated into daily practice and an ED policy is underway.  

Discussion  

This QI project provides initial support regarding the use of the NEWS in the ED to 

promote patient admission to the appropriate level of care. Consistent with the literature, higher 

NEWS values were associated with ICU admission, especially with patients presenting with 

respiratory distress or sepsis (Sbiti-Rohr et al., 2016; Alam et al., 2015; Usman et al., 2019; 

Smith et al., 2012). Patients with aggregate NEWS seven or higher demonstrated extreme 

variation in physiological parameters and were recognized by the ED staff, admitting clinicians, 
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and Nursing Supervisors as high risk for adverse outcomes, thereby triggering direct ICU 

admission. Over 50% of patients with NEWS five and greater not admitted to the ICU required 

an unplanned transfer to higher level of care within 24-hours of hospitalization. 

Previous studies demonstrate decreased adherence to early warning scores during busy 

periods due to patient care priorities, lack of monitoring equipment, and varying understandings 

of how to apply escalation recommendations (Elliott et al., 2015; Smith & Aitken, 2016). Similar 

barriers were encountered during this project. NEWS screening, accuracy of calculation, and 

documentation compliance relied entirely on the nurses. The absence of ED electronic health 

records (EHRs) with embedded features such as auto-calculation, clinical reminders, and 

decision-making tools in addition to routine screening such as fall risk and medication 

reconciliation may have attributed to the average compliance and documentation rate of 75%. 

Furthermore, patients with aggregate NEWS five or six are considered medium clinical risk 

according to the Royal College of Physicians and should be considered for ICU admission based 

on inpatient admission policies. However, escalation of care and admission was ultimately 

influenced by the clinical judgment of admitting services, inpatient bed availability and staffing, 

or absence of acute changes from initial NEWS to values at the time of admission.  

Active engagement and collaboration with the staff, project champions, and ED 

leadership throughout project implementation helped to overcome these barriers by ensuring the 

necessary tools and processes were in place without increasing excessive workflow burden. 

Sharing the need for practice change and its evidence base to frontline staff through personal 

interaction by the PL and ED leadership was found to have greater impact on promoting 

compliance and valued perception of NEWS than visual and email reminders alone. Personal 

interaction allowed the staff to provide feedback, including color-copying the NEWS intake 
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sheet to alert them for higher risk parameters and converting temperatures into Fahrenheit to ease 

calculation. Project champions and ED leadership provided verbal reminders during shift huddles 

and reviewed charts to promote the integration of NEWS into routine care. The ED CNS also 

provided an ESI triage course to bolster nursing competency as an upstream approach to 

recognize acutely ill patients and those at high risk for deterioration. The course did not directly 

increase compliance, but after combining NEWS into monthly skills fairs, the staff reported 

heightened awareness of abnormal vital signs, especially with higher scores obtained at the time 

of ED rooming, and improved ongoing patient monitoring practices after triage.  

 The generalizability of findings from this QI project were limited by the duration of the 

project period. The long-term effect on the rate of ICU admission for higher NEWS and 

unplanned transfers have not been validated during the 14-week project period to compare its 

efficacy from the ED’s previous unplanned transfer rate of 20%. There were several variables 

that may have influenced outcomes and limited internal validity, including provider discretion 

and interpretation of admission policies. NEWS as a screening tool also has inherent limitations, 

including balancing ease of use with being comprehensive. Escalation of interventions based on 

physiological parameters was open to interpretation and judgment, notably in the frequency of 

NEWS calculation and timing (time of admission versus decision to admit time).  

 The project was also conducted in an ED at a military community hospital that cares for a 

relatively healthy population with less social, administrative, and political barriers given its 

military hierarchical organizational structure. Project implementation and compliance outcomes 

may not be generalizable to other EDs or ambulatory care settings. Additionally, varying rates in 

ICU admission for higher NEWS may have been influenced by the COVID-19 pandemic and 

allocation of resources—all confirmed SARS-CoV-2 patients, regardless of their NEWS or 
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hemodynamic status, were directly admitted to the ICU during the early weeks of the project 

period and saturated ICU capacity. Portions of non-ICU wards were then subsequently re-

designated for stable COVID patients, thereby increasing ICU capacity and bed availability 

during the remainder of project implementation.  

Conclusion 

 The complex and fluctuating nature of the ED requires coordinated efforts to ensure the 

delivery of high-quality and safe patient care. Triage systems alone cannot accurately identify 

nor predict clinical deterioration and the need for higher level of care. Implementation of an 

evidence-based track-and-trigger tool, like the NEWS, provides a standardized approach for the 

screening and prompt recognition of deterioration to promote early intervention and mitigate 

adverse outcomes. This patient population is low in volume but associated with high risk. 

Integration of NEWS into routine care can improve patient monitoring practices, establish a 

common language across multiple disciplines and care settings, and facilitate admitting decisions 

with consideration for acuity and resource availability. Use of NEWS five or higher in other ED 

settings may predict ICU admission and potentially reduce unplanned transfers. 

 This project did not evaluate inpatient length of stay, costs, or mortality, but its 

implementation and use in the ED setting may be correlated with improved outcomes. Future 

directions to promote the intervention and sustainability include early collaboration with key 

stakeholders and building this nurse-driven screening tool into EHRs. By application of the 

NEWS, ED nurses can observe and judge patients’ conditions rapidly and communicate their 

findings to the interdisciplinary team. Future studies evaluating the NEWS to promote patient  

admission decisions in military and civilian ED settings are warranted. 
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Figure 1 
 
Average NEWS Screening & Documentation Compliance 
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Figure 2 
 
Compliance of NEWS (Patient Not Admitted) 
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Figure 3 
 
Compliance of NEWS (Patients Admitted) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Median

Goal

0

20

40

60

80

100

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Pe
rc

en
t (

%
)

Weeks

Compliance of NEWS (Admitted)

Post-Intervention 



IMPLEMENTATION OF THE NATIONAL EARLY WARNING SCORE 21 

Figure 4 
 
Disposition & Transfer of Patients with NEWS Five or Greater 
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Appendix A 
 

Evidence Review Table 
 

Citation: Sbiti-Rohr, D., Kutz, A., Christ-Crain, M., Thomann, R., Zimmerli, W., Hoess, C., Henzen, C., Mueller, B., & Schuetz, P. 
(2016). The national early warning score for outcome prediction in emergency department patients with community-acquired 
pneumonia: Results from a 6-year prospective cohort study. British Medical Journal Open, 6. doi:10.1136/bjmopen-2015-011021 

Level IV 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

To investigate the 
accuracy of the NEWS 
to predict mortality and 
adverse clinical 
outcomes for patients 
with community-
acquired pneumonia 
(CAP) compared to 
standard risk scores 
such as the pneumonia 
severity index (PSI) and 
CURB-65.  
 
 
 

Retrospective 
observational study  
 

Sampling Technique: 
Convenience from 
previous cohort study 
conducted in 
Switzerland 
 
# Eligible: 1381 
# Accepted: 925  
 
Inclusion Criteria: 
>18 years old 
diagnosed with CAP 
per American Thoracic 
Society (ATS) 
guidelines 
 
Excluded: language 
restriction, dementia, 
IV drug use, severe 
immunosuppression, 
chronic antibiotic 
therapy, hospital-
acquired pneumonia 
 
Power analysis: not 
performed 
 
Group Homogeneity:  

Intervention: PSI, 
CURB-65, and NEWS 
calculated 
retrospectively in ED 
 
Intervention fidelity: 
Authors of study used 
sample group from 
previously published 
study in patients with 
lower respiratory tract 
infections. Diagnosis of 
CAP confirmed by ATS 
guidelines for 
eligibility. Authors 
calculated PSI, CURB-
65, and NEWS scores 
retrospectively.  
 
 

Primary Dependent 
Variable: mortality 
within 6 years: short-
term (30-day), long-
term (day 180 and 6 
years) 
 
Secondary Dependent 
Variable: ICU 
admission, empyema, 
re-hospitalization 
within 30 days 
 
Measure: patient death 
and time of death 
identified from medical 
record and family/ 
caregiver telephone 
interview and follow 
up. Secondary outcome 
variables (time-to-event 
analysis) identified 
from medical records 

Statistical Procedures 
and Results: 
 
Mortality 30 days  
Unadjusted regression 
analysis assessing the 
association of NEWS 
with all-cause 
mortality: increase in 
NEWS associated with 
16% increase in adds 
for death (OR 1.16; 
95% 1.07 to 1.27, 
p=0.001).  
 
Mortality 30-days 
Discrimination: PSI 
and CURB-65 showed 
better discrimination. 
AUC NEWS: 0.65 
(0.58 to 0.72) 
AUC PSI: 0.80  
(0.76 to 0.84) 
AUC CURB-65: 0.72 
(0.65 to 0.78) 
 
ICU admission: 
NEWS as predictor for 
admission (OR 1.29, 
1.20 to 1.39), p<0.01. 
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Mean age 73, 
predominantly 
Caucasian 
58.8% male 
30.5% COPD 
22.3% chronic renal 
failure 
19.8% coronary artery 
disease 
17.5% diabetes mellitus 

NEWS significantly 
improved PSI (AUC 
0.66 to 0.74, p=0.001); 
NEWS improved 
CURB-65 (AUC 0.64 
to 0.73, p=0.002). 
 
Empyema: (OR 1.16, 
1.04 to 1.29), p<0.01 
after adjustment for 
age, gender, and co-
morbidities. NEWS 
significantly improved 
CURB-65 (AUC 0.50 
to 0.65, p=0.025). 
 
Re-hospitalization: no 
significant association 
or improvement found. 

Citation: Alam, N., Vegting, I. L., Houben, E., van Berkel, B., Vaughan, L., Kramer, M. H., & Nanayakkara, P. W. (2015). 
Exploring the performance of the national early warning score (NEWS) in a European emergency department. Resuscitation, 90, 
111-115. http://dx.doi.org/10.1016/j.resuscitation.2015.02.011 

Level IV 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

The study aimed to 
explore the 
performance of NEWS 
with regard to 
predicting adverse 
outcomes, such as ICU 
admission and death in 
adult patients; predict 
the need for hospital 
admission in an ED 
population; and assess 
the feasibility of NEWS 
as a structural 
monitoring tool in the 
ED. 

Prospective 
observational study 

Sampling Technique: 
Convenience 
 
Inclusion Criteria: 
>18 years and older 
with ESI 2 and 3 not 
triaged to the 
resuscitation room. 
 
Excluded: Patients 
with ESI 4 or 5, or 
undergoing CPR (ESI 
1). Patients lost to 
follow-up. 
# Accepted: 274 
patients at ED arrival; 

Intervention: NEWS 
documented at three 
time points for eligible 
patients in addition to 
standard ESI triaging: 
ED arrival (T0), 1 hour 
after ED arrival (T1), 
and transfer to a ward if 
applicable (T2).  
 
Intervention Fidelity: 
2 trained researchers 
collected NEWS data 
taken at time of triage, 
observations by trained 
clinicians. NEWS 

Dependent Variables: 
Hospital admission: 
admission from ED to 
intra-hospital.  
 
ICU admission: 
admission from ED to 
ICU.  
 
Length of Stay (LOS): 
time (days) in hospital.  
 
30-day mortality: 
patient death at day 30. 
Measure: Outcomes 
measured by time at 

Statistical Procedures 
and Results:  
Admission: 
Chi square: statistically 
significant with higher 
NEWS at all 3 time 
points (p<0.001).  
 
AUC (95% CI) at: 
T0: 0.664 
T1: 0.687 
T2: 0.697 
 
Fisher’s Exact Test- 
ICU admission:  
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49% were male, ESI 2-
7.3%, ESI 3-92.7%.  
 
Power analysis: Not 
conducted.  
 
Group Homogeneity: 
49% male 
Median age 60 years 
ESI 2- 7.3% 
ESI 3- 97% 
47.4% Admitted 
(medical- 80.3%, 
surgical- 19.7%) 
51.8% Discharged  
0.7% Transferred  
 
Additional 
demographic or clinical 
characteristics not 
provided.  

obtained at designated 
time intervals and 
divided into 3 NEWS 
aggregates. Complete 
datasets were not 
obtained; large 
percentage of patients 
needed diagnostic tests 
and were not present at 
T1 or otherwise directly 
transported to the ward 
(T2). All patients were 
triaged by ESI system. 
Sample population 
from 1200 to 2000 
during the busiest hours 
of the day. 

patient disposition 
observed from medical 
records and/or visual 
observation or report 
from hospital staff. 
Staff instructed to 
notify researchers of 
disposition time, but a 
few staff either forgot 
or failed to document. 
Only 133 of 247 
patients could be 
followed up to calculate 
NEWS at discharge 
from ED due to 
organizational reasons. 
Researchers and 
clinicians were all 
trained on data 
collection.  

Statistically significant 
with higher NEWS at 
all 3 time points 
(p<0.001). 
 
Spearman Rank 
Correlation- LOS: 
Statistical significance 
between NEWS score 
and LOS; median LOS 
doubled for NEWS >7 
compared to 0-4 
(p<0.001). 
 
Mann-Whitney U 
Test- mortality: 
Statistically significant 
with higher NEWS at 
all 3 times (p<0.005). 
 
 

Citation: Tan, J. W., Zhang, X. Q., Gen, C. M., & Peng, L. L. (2020). Development of the national early warning score-calcium 
model for predicting adverse outcomes in patients with acute pancreatitis. Journal of Emergency Nursing, 46(2), 171-179. 
https://doi.org/10.1016/j.jen.2019.11.003 

Level IV 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

Validate the role of 
NEWS in predicting 
outcomes of acute 
pancreatitis (AP), 
develop a refined model 
on the basis of NEWS.  

Retrospective study Sampling Technique:  
Convenience in China 
 
# Accepted: 379 
 
Inclusion Criteria:  
>18 years old with 
diagnosis of AP, and 
admission time >24 
hours. 
 
Excluded: severe 
cardiopulmonary, renal 
dysfunction, or 

Intervention:  
NEWS with serum 
calcium on admission 
to ICU. 
 
Intervention Fidelity:  
Single study center, 
small sample size. 
NEWS was not 
compared to 
conventional scoring 
systems for AP 
(APACHE II and 
Ranson’s). Data was 

Primary Dependent 
Variables:  
ICU admission and 
mortality 
 
Measure: NEWS-
Calcium compared to 
standard NEWS, 
MEWS, and BISAP. 
Death identified from 
medical records.  

 
 

Statistical Procedures 
and Results: 
 
ICU Admission: 
NEWS (OR 23.18; 95% 
CI, 6.75-79.95 
(p<0.001) and Calcium 
(OR 6.65; 95% CI, 
3.01-14.70) were 
independent risk factors 
of ICU admission.  
 
AUC 
NEWS: 0.92 
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encephalopathy before 
AP. 
 
Power Analysis: not 
conducted.  
 
Group Homogeneity:  
Median age 44 with AP 
at ICU admission.  
20.3% admitted to ICU; 
3.7% died.  
67.5% male. 
Calcium (mmol/L) 1.8.  
NEWS 8. 
MEWS 4. 
(Bedside Index of 
Severity in Acute 
Pancreatitis) BISAP 2. 

collected after transfer 
from the ED to the ICU 
rather than on 
presentation to the ED. 
The number of blood 
products administered, 
which is linked to 
citrate toxicity and may 
influence concentration 
of calcium, was not 
considered.  

 MEWS: 0.86 
BISAP: 0.84 
NEWS-Ca: 0.94 
 
Mortality 
AUC 
NEWS: 0.89 
MEWS 0.84 
BISAP: 0.87 
NEW-Ca: 0.94 
 
 
 
 
 

Citation: Usman, O. A., Usman, A. A., & Ward, M. A. (2019). Comparison of SIRs, qSOFA, and NEWS for the early identification 
of sepsis in the emergency department. American Journal of Emergency Medicine, 37(8), 1490-1497. 
doi:10.1016/j.ajem.2018.10.058 

Level IV 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

The study aimed to 
review the viability of 
NEWS as an early 
predictor of severe 
sepsis and septic shock 
(SS/SS) in an ED triage 
setting and evaluated its 
performance against 
systemic inflammatory 
response syndrome 
(SIRS) and the quick 
sepsis-related organ 
failure assessment 
(qSOFA). 

Retrospective 
observational study 

Sampling Technique: 
Convenience 
 
# Eligible: 130,595 
# Accepted: n=115,734 
 
Inclusion Criteria:  
>18 years and older 
presenting to ED 
 
Excluded: dispositions 
not allowing for full 
calculation of scores or 
adequate clinician 
evaluation, patients 
with a left ventricular 
assist device (unless 

Intervention: SIRS, 
qSOFA, and NEWS 
calculated in an ED 
triage setting to 
discriminate patients 
with SS/SS within 8 
hours of ED arrival.  
 
Intervention Fidelity: 
Scores calculated by 
researchers using triage 
variables and next 
available labs. 
“Suspected infection” 
confirmed with treating 
providers and a multi-
disciplinary quality 

Primary Dependent 
Variable:  
Identification of SS/SS 
during ED triage.  
 
Secondary Dependent 
Variable: prediction of 
severe sepsis, septic 
shock, sepsis-related in-
hospital mortality. 
 
Measure: Primary 
outcomes measured 
through SIRS, qSOFA, 
and NEWS scoring 
tools at time of triage 
from medical record 

Statistical Procedures 
and Results:  
 
Identification of SS/SS 
at ED triage: 
AUROC- Statistically 
significant predictive 
ability of NEWS 
(p<0.001). 
NEWS: 0.91 
SIRS: 0.88 
qSOFA: 0.81 
 
Prediction of severe 
sepsis (AUC, p<0.001): 
NEWS: 0.91 
SIRS 0.88 
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their lactic acid was >2 
mmol/L).  
 
Power analysis: not 
conducted. 
 
Group Homogeneity: 
n=930 identified as 
having SS/SS; mean 
age 63. 
50.8% female, required 
more supplemental 
oxygen (55.4%).  
>70% African 
American.  
Baseline characteristics 
of SS/SS group 
compared to all 
included patients 
p<0.001, but 
homogenous within 
SS/SS group.  

improvement group to 
improve quality control. 
Data abstractors 
blinded to input 
variables for sepsis 
scores and clinical 
endpoints (diagnosis of 
sepsis inclusive of 
SS/SS). Physician chart 
review was not blinded, 
but was not presented 
with sepsis scores. 
SS/SS clearly defined 
according per recent 
guidelines.  

repository and ICD 
codes. Sepsis endpoint / 
sensitivity and 
specificity cutoff scores 
for detecting SS/SS: 
NEWS >8, SIRS >2, 
qSOFA >2. SIRS and 
qSOFA used to screen 
for sepsis.  

qSOFA 0.81 
 
Prediction of septic 
shock (AUC, p<0.001): 
NEWS: 0.93 
SIRS 0.88 
qSOFA 0.84 
 
Prediction of sepsis-
related mortality 
(AUC, p<0.001): 
NEWS0.88 
SIRS 0.79 
qSOFA 0.79 
 
 
 
 

Citation: Smith, G. B., Prytherch, D. R., Meredith, P., Schmidt, P. E., & Featherstone, P. I. (2013). The ability of the national early 
warning score (NEWS) to discriminate patients at risk of early cardiac arrest, unanticipated intensive care unit admission, and 
death. Resuscitation, 84(4), 465-470. https://doi.org/10.1016/j.resuscitation.2012.12.016 

Level IV 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

The purpose of the 
study to evaluate the 
ability of NEWS 
compared to other 
existing early warning 
scores (EWS) to 
discriminate patients at 
risk of early cardiac 
arrest, unanticipated 
intensive care unit 
admission, and death.  

 
 

Prospective 
observational study 
 
 

Sampling Technique:  
Convenience 
 
Eligible Participants: 
>16 years and older 
with consecutive 
admissions to beds in 
the Medical 
Assessment Unit 
(MAU). 
 
Excluded: Data from 
patients who were 

Intervention:  
Comparison of NEWS 
to 33 other EWS. 
Intervention fidelity: 
Database of vital signs 
collected in real-time 
from completed 
consecutive admission 
to beds in MAU. MAU 
staff entered VS data 
into personal digital 
assistants running, 
VitalPAC software. VS 

 Primary Dependent 
Variable: Death, 
cardiac arrest, and 
unanticipated death, 
each within 24h of VS 
dataset. 
Measure: Patient death 
identified from EMR; 
confirmed cardiac 
arrests identified using 
hospital cardiac arrest 
database; unanticipated 
ICU admission 

Statistical Procedures 
and Results: 
AUROC- NEWS had a 
greater ability to 
discriminate patients at 
risk of the combined 
outcome of cardiac 
arrest, unanticipated 
ICU admission or death 
0.873 (CI 95% 0.8.66-
8.79).  
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discharged from 
hospital before 
midnight on the day of 
admission or 
transferred directly on 
admission to critical 
care areas. 
 
Accepted: n=35,585 
patients with 198,755 
vital signs datasets.  
Power analysis: Not 
conducted.   
 
Group Homogeneity: 
MAU is common entry 
point for all general 
medical emergency 
patients. Mean age 
67.7, datasets from 
males 47%. No other 
demographic or clinical 
characteristics 
provided. 

data recorded at the 
bedside tracked 
date/time of 
observation set. VS 
observation sets were 
not available once the 
patient was transferred 
from MAU. 

identified from the ICU 
admission database. 
Where multiple 
outcomes occurred, the 
first outcome was used 
in the analysis. No tools 
utilized aside from 
EMR review. No 
reliability data.   

Note. Study level rating per Melnyk, B. M., & Fineout-Overholt, E. (2019). Evidence-based practice in nursing and healthcare (4th ed.). Philadelphia.   
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Appendix B 
 

Synthesis of Evidence 

Evidence Based Practice Question (PICO): Does the implementation of National Early Warning Scores (NEWS) among adult patients in the emergency department 
assigned an Emergency Severity Score (ESI) triage category of 2 and 3 improve the rate of patient admissions to the appropriate level of care?  

Level of 
Evidence 

# of 
Studies Summary of Findings Overall Quality 

IV 5 

Usman et al. (2019) found NEWS to outperform SIRS and 
qSOFA with statistically significant predictive ability for 
identifying sepsis/septic shock during ED triage and for 
predicting all-cause mortality. Sbiti-Rohr et al. (2016) found a 
statistically significant increase in NEWS category to be 
associated with a 16% increase in odds for 30-day mortality, 
but PSI and CURB-65 showed better mortality discrimination 
with AUC. The risk for ICU admission and empyema 
significantly increased with increasing NEWS categories and 
results were statistically significant for NEWS as a predictor 
for ICU admission and empyema within 30 days. No significant 
association was found concerning re-hospitalization. The study 
found NEWS to provide additional prognostic information with 
regard to risk of ICU admission and empyema, and improved 
traditional clinical CAP risk scores in the management of 
patients in the ED setting. Smith et al. (2013) demonstrated 
NEWS to have a greater ability for discriminating patients at 
risk of combined outcomes of cardiac arrest, unanticipated ICU 
admission, or death within 24 hours of a NEWS value than 33 
other early warning scores among patients admitted to critical 
care unit from the ED. 
 
Alam et al. (2015) found statistically significant correlation 
with higher NEWS and admission, ED length of stay, and 30-
day mortality. The study showed higher NEWS to be 
significantly correlated with admission at all three time points.  
Tan et al. (2020) identified NEWS and calcium as independent 
risk factors for ICU admission among patients with acute 
pancreatitis. The NEWS-Ca model had greatest AUC for 
predicting ICU admission and mortality compared to the 
standard NEWS, MEWS, and BISAP.  

B, studies were retrospective and prospective observational studies with large 
sample sizes. Lacking randomization, controls, and power analysis increases 
likelihood of bias and type I error, but sample sizes were robust. The study by 
Sbiti-Rohr et al. (2016) was performed in Switzerland with a predominantly 
Caucasian sample limiting generalizability. Retrospective studies introduce 
reviewer bias but defined and strict inclusion criteria for the studies were used 
to control for confounding variables. Measurements, statistical procedures, and 
recommendations were consistent with strong interrater reliability. Studies 
contain observational comparisons of conditions that indicate statistically 
significant differences specified clinical outcome.  
 
 
 
 
 
 
 
 
 
 
 
 
C, retrospective and prospective studies with small sample sizes threatening 
reliability of results and generalizability. Both studies conducted in ED setting 
with similar study outcomes. There was strong interrater reliability with the 
same group of researchers but the ESI or MTS triage assignment was performed 
by triage nurses.  The studies either had small sample sizes, demonstrated flaws 
in study design, or were unable to make consistent recommendations. 
Potentially confounding variables were not considered during the study, 
including citrate toxicity in the administration of blood products.  
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Appendix C 

Implementation Tools 

Figure C1 

NEWS Intake Sheet 

 
Note. Adapted from: Royal College of Physicians. National Early Warning Score (NEWS): Standardizing the 
assessment of acute-illness severity in the NHS. Updated report of a working party. London: RCP, 2012 
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Figure C2 

ED Visual Board 
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Figure C3 

ED Bulletin Board 
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Figure C4 

Educational Flyer 

 

Note. Adapted from: Royal College of Physicians. National Early Warning Score (NEWS): Standardizing the 
assessment of acute-illness severity in the NHS. Updated report of a working party. London: RCP, 2012 
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Appendix D 

Chart Audit Tools 

Figure D1 

Baseline Data 
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Figure D2 

Live Data (Patients Not Admitted) 
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Figure D3 
 
Live Data (Patients Admitted) 

 


