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Iintroduction

The National Early Warning Score (NEWS) was developed by the Royal College of Physicians to
standardize the assessment of acute-illness severity in hospitalized patients. It incorporates six
physiological parameters: respiratory rate, oxygen saturation, systolic blood pressure, pulse rate, level
of consciousness, and temperature. Each parameter is assigned a score, and the total score is used to
identify patients at risk of clinical deterioration.

In emergency departments (EDs), rapid identification of deteriorating patients is crucial. Implementing
NEWS can facilitate early interventions, potentially improving patient outcomes. Previous studies
have demonstrated the utility of NEWS in predicting adverse outcomes such as ICU admission and
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mortality in hospitalized patients. However, its effectiveness in the ED setting remains under
investigation.

This study aims to evaluate the effectiveness of the NEWS scoring system in predicting adverse
outcomes in ED patients at a tertiary care centre.

Methods
Study Design and Setting
This prospective observational study was conducted in the ED of [Hospital Name], a tertiary care
centre located in [Location], from January 2022 to June 2025. The ED serves a diverse patient
population and has a high volume of admissions.
Participants
Adult patients (>18 years) presenting to the ED during the study period were included. Patients with
incomplete data or those who left against medical advice were excluded.
Data Collection
Data collection for this study was performed systematically and prospectively over a 42-month period,
from January 2022 to June 2025, at the Emergency Department (ED) of a tertiary care teaching
hospital. The department receives approximately 80,000 patient visits annually and is equipped with
triage, resuscitation, and short-stay units. Ethical approval was obtained from the institutional review
board prior to initiation of data collection, and informed consent was secured from all participants or
their legally authorized representatives.
Patient Enrollment and Eligibility
Adult patients aged >18 years who presented to the ED with medical, surgical, trauma, or obstetric
emergencies were eligible for inclusion in the study. Exclusion criteria included patients declared dead
on arrival (DOA), those discharged against medical advice (DAMA) before initial assessment, and
patients with incomplete vital sign records that prevented calculation of a valid NEWS score. Patients
transferred from other hospitals with pre-hospital care scores or altered parameters not recorded on
arrival were also excluded to maintain data uniformity.
A total of 1300 patients were included based on these criteria. Each participant was assigned a unique
study identification number to anonymize personal health information in accordance with data
protection regulations.
Calculation of NEWS Scores

Each patient’s NEWS score was calculated at the time of triage using the standardized NEWS2
algorithm published by the Royal College of Physicians (2017 update). The NEWS system assigns
each parameter a score from 0 to 3 based on how much it deviates from the normal range. These scores
are then summed to produce a total score ranging from 0 to 20. Patients were categorized into three
risk groups:

Low risk: NEWS 04

Medium risk: NEWS 5-6 or any single parameter scoring 3

High risk: NEWS >7
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A senior emergency medicine consultant reviewed a random sample of 15% of the scores daily to
ensure scoring accuracy and inter-observer reliability.
Recording Outcomes
Patients were followed during their stay in the ED and through their hospital course (if admitted). The
following primary and secondary outcomes were recorded:
Primary Outcomes:
ICU Admission: Patients who were admitted to any ICU (medical, surgical, neuro,
trauma) within 24 hours of ED arrival.
In-Hospital Mortality: Documented deaths occurring within the hospital stay,
regardless of ward or ICU status.
Secondary Outcomes:
Escalation of Care: Defined as any of the following within 6 hours of ED arrival:
Administration of vasopressors or inotropes
Intubation and mechanical ventilation
Transfer from ward to ICU within 24 hours
Initiation of non-invasive ventilation
Activation of the hospital’s Rapid Response or Code Blue Team
Outcome data were abstracted from the hospital’s electronic medical records (EMR), nursing notes,
physician orders, and discharge summaries by trained research assistants under the supervision of the
principal investigator.
Data Management and Quality Control

All data were entered into a secure, password-protected REDCap database designed for this study.
Double data entry was performed on 10% of the records to check for discrepancies. Any
inconsistencies were addressed by referring back to the source documents.

Inter-rater reliability for NEWS scoring was calculated using Cohen’s kappa (x), with k¥ > 0.8
considered excellent agreement. Inter-rater reliability checks were conducted every quarter to maintain
data quality.

Data were backed up weekly and stored on institutional servers with limited access rights granted to
authorized personnel only. A unique audit trail was maintained to log all data modifications.
Handling Missing Data

Cases with missing physiological data that prevented NEWS calculation were excluded at the outset.
For patients with incomplete follow-up outcome data (e.g., left ED before evaluation was complete),
a sensitivity analysis was performed by imputing worst-case and best-case scenarios.

Ethical Considerations

The study adhered to the Declaration of Helsinki. Patients or their legal representatives provided
informed consent before inclusion. Those with reduced consciousness were enrolled under deferred
consent with family approval and ethics committee oversight.

Data collection for this study was performed systematically and prospectively over a 42-month period,
from January 2022 to June 2025, at the Emergency Department (ED) of a tertiary care teaching
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hospital. The department receives approximately 80,000 patient visits annually and is equipped with
triage, resuscitation, and short-stay units. Ethical approval was obtained from the institutional review
board prior to initiation of data collection, and informed consent was secured from all participants or
their legally authorized representatives.
Patient Enrollment and Eligibility
Adult patients aged >18 years who presented to the ED with medical, surgical, trauma, or obstetric
emergencies were eligible for inclusion in the study. Exclusion criteria included patients declared dead
on arrival (DOA), those discharged against medical advice (DAMA) before initial assessment, and
patients with incomplete vital sign records that prevented calculation of a valid NEWS score. Patients
transferred from other hospitals with pre-hospital care scores or altered parameters not recorded on
arrival were also excluded to maintain data uniformity.
A total of 1300 patients were included based on these criteria. Each participant was assigned a unique
study identification number to anonymize personal health information in accordance with data
protection regulations.
Baseline Demographic Data
Demographic information was recorded upon arrival at the triage area. This included:
Age
Gender
Presenting complaint
Time of arrival
Mode of arrival (ambulance, walk-in, referral)
Comorbidities such as hypertension, diabetes mellitus, chronic kidney disease, chronic
obstructive pulmonary disease, and cardiovascular diseases
Comorbidities were verified through patient or attendant reports and cross-checked with electronic
health records where available. A Charlson Comorbidity Index (CCI) was calculated to quantify the
burden of chronic illness.
Physiological and Clinical Parameters
All clinical parameters required for calculation of the NEWS score were recorded within 15 minutes
of ED arrival. Trained triage nurses and emergency medicine residents were responsible for initial
assessments, using calibrated and standardized equipment.
The following six physiological parameters were documented:
Respiratory Rate (RR): Measured manually over one minute while the patient was at rest.
Oxygen Saturation (SpO:): Measured using a digital pulse oximeter placed on a finger free
of nail polish or artificial nails.
Systolic Blood Pressure (SBP): Obtained using an automated oscillometric BP device,
repeated twice for accuracy.
Heart Rate (HR): Recorded using the same automated device used for blood pressure.
Temperature: Taken using a tympanic thermometer; if febrile or hypothermic, repeated orally.
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Level of Consciousness: Assessed using the AVPU scale (Alert, responds to Voice, responds
to Pain, Unresponsive), and in altered cases, corroborated by Glasgow Coma Scale (GCS)
scores.
If patients were receiving supplemental oxygen, this was noted as an additional modifier in the NEWS
scoring algorithm.
Statistical Analysis
Descriptive statistics were used to summarize patient characteristics. Receiver operating characteristic
(ROC) curve analysis was performed to assess the predictive accuracy of NEWS for adverse outcomes.
An area under the curve (AUC) of >0.7 was considered acceptable.
Patient Demographics
A total of 1240 patients were enrolled in the study. The mean age was 54.3 + 17.8 years, ranging from
18 to 92 years. Males constituted 58% (719/1240) of the cohort, and females made up 42% (521/1240).
Medical emergencies were the most common presentation (62%), followed by trauma (25%), and
surgical cases (13%).
Common comorbidities included hypertension (34%), diabetes mellitus (28%), and chronic respiratory
diseases (12%). The Charlson Comorbidity Index (CCI) had a median score of 3 (IQR 2-5), indicating
a moderate burden of chronic illness.
NEWS Score Distribution
The NEWS scores on arrival to the ED showed the following distribution:

04 (Low risk) 806 65.0
5-6 (Medium risk)||248 20.0
>7 (High risk) 186 15.0
Outcomes

Clinical Outcomes

Patients with NEWS >7 were significantly more likely to require ICU admission and had higher
mortality compared to patients with lower NEWS scores (p < 0.001). Length of hospital stay also
increased with higher NEWS scores.

Table 1: Clinical Outcomes by NEWS Category

ICU Admlssmn
<0.001
(%)
Mortality (%) 1.2 75 14.0 <0.001
fj;‘;ala“on of Carell¢ 18.5 27.0 <0.001
0

337



Frontiers in Health Informatics www_.healthinformaticsjournal.com
ISSN-Online: 2676-7104

2024; Vol 13 Open Access

Length of Stay
(days)

34+19 7.1+£3.2 11.3+£5.7 <0.001

Table 2: Performance of NEWS Score (=6) for Predicting Adverse Outcomes

ICU Admission |[81% 70% 60% |(87% |(74% 0.82
Mortality 78% 72% 32%1(95% |(73% 0.79
Escalation of Carel||(75% 68% 50%|185% |[70% 0.77

ICU Admission: Among patients with NEWS >6, 38% required ICU admission.
Mortality: The overall in-hospital mortality rate in the cohort was 7.5%, with 14% mortality in patients
with NEWS >6.
Escalation of Care: 27% of patients with NEWS >6 required escalation of care within 6 hours.
Table 3:Predictive Accuracy of NEWS

ICU Admission |{0.81 0.70 0.60(/0.87 1(0.74 0.82
Mortality 0.78 0.72 0.32(/0.95 1(0.73 0.79
Escalation of Care|[0.75 0.68 0.501(0.85 1{0.70 0.77

Using a threshold NEWS >6 to predict adverse outcomes:

The National Early Warning Score (NEWS) was tested to see how well it predicts serious outcomes
like ICU admission, death, and need for more care. It correctly identified most patients who needed
ICU care (81%) and those who died (78%). It also correctly identified many patients who did not have
these outcomes (around 70%). When NEWS gave a high-risk score, many of those patients actually
needed ICU care, but fewer of them died. When it flagged someone as low risk, it was very good at
showing they were safe and unlikely to get worse. Overall, NEWS works well to help doctors quickly
decide who needs urgent care in the emergency department.

ROC Curve Analysis

The Receiver Operating Characteristic (ROC) curve demonstrated good discrimination for NEWS
scores in predicting adverse outcomes, with area under the curve (AUC) values ranging from 0.77 to
0.82 across outcomes.

ICU Admission: AUC = 0.82 (95% CI: 0.78-0.86)

Mortality: AUC = 0.79 (95% CI: 0.74-0.84)

Escalation of Care: AUC = 0.77 (95% CI: 0.72-0.82)

These findings indicate that NEWS is a reliable tool for early identification of patients at risk of ICU
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admission, mortality, and escalation of care in the ED setting. The high negative predictive values
suggest NEWS is especially effective in ruling out patients unlikely to deteriorate, thus aiding in
efficient resource

Additional Findings

Subgroup Analysis by Age: Patients older than 65 had higher average NEWS scores (mean 7.2 vs 4.8,
p<0.01) and worse outcomes.

Comorbidity Burden: Patients with CCI >3 had a significantly higher risk of ICU admission (OR 3.1,
95% CI2.14.5, p<0.001).

Time to Intervention: Patients with high NEWS scores received escalated care within a median of 90
minutes from ED arrival, compared to 4 hours in the low-risk group.

he present study evaluated the role of the National Early Warning Score (NEWS) in predicting adverse
clinical outcomes among 1240 patients presenting to the Emergency Department (ED) of a tertiary
care center over a 3.5-year period. Our findings demonstrate that NEWS is a robust tool for early risk
stratification, showing significant associations with ICU admission, in-hospital mortality, and need for
escalation of care.

We observed that patients with higher NEWS scores (>7) had substantially increased rates of ICU
admission (38%) and mortality (14%) compared to those with lower scores. These results are
consistent with previous studies indicating that elevated NEWS correlates with clinical deterioration
and higher resource utilization (1-3). The score’s predictive accuracy was reflected in good AUC
values for ICU admission (0.82) and mortality (0.79), suggesting it is effective in discriminating high-
risk patients in the ED setting.

The sensitivity and negative predictive value (NPV) of NEWS >6 were notably high across all
outcomes, reinforcing its utility as a screening tool to identify patients unlikely to deteriorate. This is
critical in emergency care where timely decision-making can optimize allocation of intensive
monitoring and critical care resources (4,5). The moderate specificity and positive predictive value
(PPV) indicate that while some patients with high NEWS will not develop adverse outcomes, the risk
threshold ensures fewer high-risk patients are missed.

Our results align with the seminal work of Royal College of Physicians and subsequent validation
studies in different populations. For instance, Smith et al. (6) reported an AUC of 0.83 for NEWS
predicting ICU admission in hospitalized patients, similar to our findings. However, literature on
NEWS application in the ED remains limited; this study contributes robust prospective data supporting
its feasibility and predictive validity at initial triage.

Notably, the study also demonstrates NEWS’s value in predicting escalation of care, including
interventions like vasopressors and mechanical ventilation. This expands the utility of NEWS beyond
mortality and ICU admission to encompass earlier clinical decisions, underscoring its role as an early
warning tool rather than a mere outcome predictor (7).
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Implementation of NEWS in the ED triage process can enhance patient safety by identifying those at
risk of deterioration promptly. Early recognition facilitates timely interventions such as closer
monitoring, initiation of critical therapies, or transfer to higher levels of care, potentially improving
survival and reducing complications (8). Moreover, the high NPV supports using NEWS to reassure
clinicians about safely managing low-risk patients in less resource-intensive settings.
The finding that older patients and those with greater comorbidity burden had higher NEWS and worse
outcomes further suggests NEWS can guide resource prioritization in populations with complex
medical needs. Hospitals may consider integrating NEWS with electronic health records and clinical
decision support systems to automate alerts and standardize escalation protocols.
Strengths and Limitations
This study’s strengths include a large, heterogeneous cohort representative of a typical tertiary care
ED population and prospective data collection with rigorous quality control. The standardized timing
of physiological measurements on arrival adds to the reliability of the NEWS calculations.
However, limitations exist. The study was conducted at a single center, which may affect
generalizability. Some subjective parameters, such as level of consciousness, could vary between
assessors despite inter-rater reliability checks. Additionally, while NEWS predicted outcomes well, it
does not capture other clinical nuances such as laboratory data or imaging results which may enhance
risk stratification.
Further multicenter studies across diverse healthcare settings are warranted to validate these findings
and assess the impact of NEWS-guided interventions on clinical outcomes and resource utilization.
Integration of NEWS with other scoring systems or biomarkers could refine prognostication.
Additionally, research on the cost-effectiveness of NEWS implementation in the ED would inform
policy decisions.

Conclusion
The NEWS scoring system is a valuable, easily implemented tool in the emergency department for
early identification of patients at risk of clinical deterioration, ICU admission, and mortality. Its high
sensitivity and negative predictive value make it particularly useful for triage and early intervention,
ultimately supporting improved patient outcomes and resource management in acute care settings.
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