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ABSTRACT

Background: NEWS2 is a standardized assessment tool used to determine illness severity and identify
patients at risk of deterioration. However, its effectiveness is limited by systemic barriers. This audit
primarily aims to evaluate NEWS2 compliance in an emergency department and implement targeted
interventions to address recognized gaps.

Methods: A two-cycle clinical audit was conducted at ShubraKhit Central Hospital’s ED over a
period of three weeks. Cycle 1 (August 18-25, 2025) established a baseline by assessing vital sign
documentation, NEWS?2 calculation, and escalation practices in 50 patients. The analysis of the root
causes successfully identified the key barriers. Targeted interventions were implemented. Cycle 2
(September 1-8, 2025) re-audited the other 50 patients to evaluate the impact of the intervention.
Data were analyzed using chi-square or Fisher’s exact tests as appropriate, with effect sizes and 95%
CIs.

Results: Cycle 1 showed serious and critical drawbacks, with only 2% of patients having a complete
set of vital signs documented, and NEWS2 calculated in only 2% of cases. The primary barriers were
a lack of equipment (96%) and a 100% lack of awareness of the escalation protocol. Following the
suitable intervention, Cycle 2 demonstrated a significant improvement, with 100% of patients having
all vital signs documented, and NEWS?2 calculated in 96% of cases.

Conclusions: A targeted intervention focuses on addressing specific root causes, leading to compliance
with the NEWS2 scoring system. This ensures that evidence-based quality improvement can bridge
the gap between clinical guidelines and practice.

1. Introduction

Preliminary recognition of physical deterioration is a fundamental
pillar of patient safety in the acute care pathway. Standardized
clinical early-warning systems were developed to ensure consistent,
comparable, and actionable physiological monitoring. Thus, once
that deterioration is detected, immediate escalation pathways are
triggered without any delay.

However, the implementation of these systems often fails to meet
expectations. Empirical and qualitative studies in emergency and
acute settings report that incomplete or missing vital-sign sets are
common [1], and implementation research has repeatedly identified
system-level barriers—such as limited availability or accessibility
of functioning monitoring devices [2], workflow constraints and
interruptions [3] burdensome documentation processes, and vari-
able staff awareness or training about escalation procedures, as
major contributors to incomplete measurement and inappropriate
escalation, respectively [4].
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The most suitable tool for this setting is the widely adopted and
NHS-endorsed scoring system: the National Early Warning Score
2 (NEWS2), developed by the Royal College of Physicians [5]. It
is an established track and proper system to assess illness severity
and risk of deterioration for patients in acute episodes of care [6].
Previous studies have stated the NEWS2 value in the prediction of
septic patients [7] and other patients with cardiac arrest, unplanned
ICU admission, emergency surgery, and acute kidney injury in the
emergency department [8, 9].

The Egyptian Central Hospitals’ ED typically employs a local
triage assessment protocol that requires documentation of pulse
rate, blood pressure, respiratory rate, random blood glucose level,
and temperature. However, vital sign monitoring remains inconsis-
tent and is often performed selectively based on perceived clinical
urgency rather than systematically for all patients, as recommended
by early warning score protocols [10]. This audit aims mainly to
assess the completeness of the core physiological observations on
ED presentation (the vital signs), determine whether escalation
protocols were appropriately triggered and followed when indi-
cated, and identify and classify the principal obstacles to correct
monitoring and escalation (process/resource factors versus knowl-
edge gaps). The ultimate objective is to translate findings into
pragmatic, system-focused interventions to improve surveillance
and escalation.
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Parameter \ Score 3 2 1 0 1 2 3
Respiration rate (per minute) <8 9-11 12-20 21-24 >25
SpO: Scale 1 (%) <91 92-93 94-95 >96

SpO: Scale 2 (%) <83 84-85 86-87 | 88-92 (=93 on air) | 93-94 on oxygen | 95-96 on oxygen | >97 on oxygen
Air or oxygen? Oxygen Air

Systolic blood pressure (mmHg) <90 91-100 | 101-110 111-219 >220
Pulse (per minute) <40 41-50 51-90 91-110 111-130 >131
Consciousness Alert CVPU
Temperature (°C) <35.0 35.1-36.0 36.1-38.0 38.1-39.0 >39.1

Figure 1: Representation of the NEWS2 Scoring System Chart.

This figure was redrawn based on publicly available information from the Royal College of Physicians (RCP) NEWS2 chart (© RCP 2017). No copyrighted

materials were reproduced or modified. [11]

2. Methods & Participants

2.1. Study Design

This clinical audit was conducted at ShubraKhit Central Hospital
and employed a two-cycle design. In Cycle 1 (as a baseline), data
were collected on the documentation of the standardized vital signs,
calculation of NEWS2 scores, and the escalation decisions in the
emergency department and triage areas. The audit followed the
SQUIRE 2.0 framework for structured reporting of quality im-
provement. Following the identification of key gaps, interventions
targeted the barriers in staff awareness, equipment availability, and
workflow efficiency. Two 45-minute educational sessions were held
with emergency physicians and triage nurses. The sessions were
supported by visual aids summarizing the NEWS2 scoring and
the escalation thresholds. Learning posters were displayed in the
clinical areas, and the necessary monitoring devices were provided
to ensure that all vital signs could be accurately recorded and
monitored. The implementation of fidelity was confirmed through
the participants’ registers and direct observation. The second cycle
(Cycle 2) was then attempted to reassess practice after these inter-
ventions, allowing for an evaluation of their impact and comparison
with the initial findings of Cycle 1.

2.2. Data Collection

Patients’ data were collected using a standardized data collection
form in accordance with established clinical audit standards, as
shown in (Table 1). All authors involved in the audit were con-
veniently trained to systematically document the data and per-
form accurate analysis in line with audit methodology. Vital signs
documentation, calculation, and charting of the NEWS2 score
[5]As shown in (Figure 1), the timeliness of monitoring, senior
review, and escalation (where indicated), as well as reasons for
non-performance or missed escalation, and final patient outcomes
following ED evaluation, are outlined in (Table 1).

Appropriate escalation was defined a priori according to the RCP
NEWS2 policy. Patients with NEWS2 scores of 0—4 required
routine monitoring. Any patient scoring 3 in a single parameter
warranted a clinical review within 60 minutes. Scores of 5-6
mandated an urgent review by a clinician or team competent in
assessing acutely ill patients within 30 minutes, while those with a
NEWS?2 score of 7 or higher required an immediate senior review

and consideration for critical care activation. Patients receiving
supplemental oxygen were reassessed after titration, and any AVPU
response other than “Alert” triggered immediate escalation irre-
spective of the aggregate score. These thresholds formed the audit
standards and pass/fail criteria.

(Table 1) shows a robust framework for systematically evaluating
the application of vital signs monitoring and NEWS2 in emergency
care.

2.3. Sampling Technique & Population

This clinical audit was conducted at ShubraKhit Central Hospital’s
Emergency Department and included patients presenting to the
Accident and Emergency Unit (A&E) during two audit cycles.
A consecutive sampling approach was used to include all triaged
adult patients (aged 18 years or older) presenting to the Emergency
Department during the defined one-week audit periods.

The sample size was estimated using the standard formula for
proportions at a 95% confidence level and a +5% margin of error,
assuming maximum variability (p = 0.5). This yields an initial
estimate of n, ~ 385. Applying the finite population correction for
an expected population of 50-100 eligible ED cases per audit cycle
yields an adjusted n ~ 44-80. Therefore, including 50 patients per
cycle exceeded the minimum requirement for achieving adequate
statistical precision. Such a sample size is also consistent with the
recommended standard mentioned in the UHBristol NHS “How
To: Set an Audit Sample & Plan Your Data Collection” guideline
for clinical audits (2022), ensuring both methodological rigor and
feasibility [12].

Cycle 1 was conducted retrospectively, using archived medical
records of patients who had already been presented to the emer-
gency department from August 18th to August 25th, 2025, while
Cycle 2 was conducted prospectively from September 1st to
September 8th, 2025.

Inclusion criteria covered almost all adult patients (> 18 years) pre-
senting to the ED during the audit period. Exclusion criteria were
clear: patients younger than 18 years, patients who were already
dead on arrival, cases with improper documentation preventing
reliable data extraction, and patients transferred immediately to
another facility before triage could be completed.
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Table 1: Audit Parameters and Descriptions

Parameter Description

Patient ID —

Age —

Gender Biological sex (M/F)

Initial NEWS2 score If calculated

Documented vital signs
supplementation

NEWS2 documented Whether score recorded

Escalation triggered if NEWS2 > 5

Assessor
Timeliness of vitals Within 15 minutes
Time to senior review Minutes from triage

Escalation appropriateness Followed NEWS?2 policy

Reasons for missing NEWS2

Patient disposition Discharged / Ward / ICU

Systolic BP, HR, RR, SpO,, Temp, AVPU, O,

Urgent senior review / rapid response

Workflow / equipment / knowledge gaps

Standard / Compliance Definition

Score must be documented in EMR; compliant =
recorded

Compliant = all 6 core vitals recorded within 15
minutes of arrival

Compliant = NEWS2 documented for patients with
complete vitals

Compliant = protocol triggered within the
recommended timeframe

Who measured vitals (doctor / nurse / paramedic) —

Compliant = recorded < 15 min from arrival
Compliant = < 30 min if NEWS2 > 5

Compliant = correct escalation according to score
and policy

Documented reasons provided for non-compliance

ID, Identification; NEWS2, National Early Warning Score 2; AVPU, Alert-Verbal-Pain-Unresponsive; EMR, Electronic Medical Record; ED, Emergency Department; ICU,

Intensive Care Unit.

The sample comprised patients from diverse sociodemographic
backgrounds, ensuring a realistic representation of cases. This
design enabled the audit to identify existing gaps in practice in
Cycle 1 and then evaluate the impact of targeted interventions
during prospective reauditing in Cycle 2.

2.4. Root Cause Analysis

Following Cycle 1, a structured root cause analysis was conducted
using the 5 Whys technique, an iterative method for drilling down
from a surface-level problem to its underlying system cause through
five successive “why” questions. The analysis was facilitated by
the audit data collection lead, in coordination with the hospital’s
Quality Office, and involved all 12 emergency physicians who
performed triage during the audit period. After narrowing down the
problem to incomplete vital sign documentation, the team came up
with the following series of questions: (1) Why were vital signs
incomplete? Because, for example, respiratory rate and oxygen
saturation were rarely recorded. (2) Why were these parameters
not recorded? Because pulse oximeters and timing devices were
unavailable at triage stations. (3) Why were these tools unavailable?
Because the department possessed only two functional oximeters
for three triage bays, with no fixed assignment. (4) Why was
equipment allocation insufficient? Because no formal inventory
or preventive maintenance protocol existed for triage monitoring
devices. (5) Why was such a protocol absent? Because equipment
management had never been incorporated into the Emergency
Department’s quality assurance processes

2.5. Data & Statistical Analysis

Data were analyzed using JASP version 0.19.2. Categorical vari-
ables were summarized as frequencies and percentages, while
continuous data were summarized as means or medians. Between-
cycle comparisons were performed using chi-square or Fisher’s ex-
act tests, as appropriate, with absolute risk differences and the same
95% confidence intervals reported to reflect statistical precision
(o = 0.05). The primary outcome was completion of all six core
vital signs within 15 minutes; NEWS2 calculation, documentation,

and escalation were secondary outcomes to avoid multiple testing
bias.

2.6. Ethics Approval/IRB Statement

The Directorate of Health Affairs in Beheira, Egypt, gave the
green light for this clinical audit. Besides that, the local ethical
committee at Mansoura National University gave its clearance for
the same with an official approval (no. 1908/25). The audit adhered
to the ethical principles outlined in the Declaration of Helsinki
and followed the guidelines of Good Clinical Practice (GCP).
The Quality Office of ShubraKhit Central Hospital looked after
institutional governance and supervision.

3. Results

3.1. Descriptive Analyses

A total of 100 acute patients were analyzed across two audit cycles
(50 per cycle). The sex distribution was identical between cycles,
with 36 females (72%) and 14 males (28%) in each, as shown in
(Figure 2). The median age increased from 36.5 years (mean 38.5)
in Cycle 1 to 46 years (mean 46.3) in Cycle 2.

In Cycle 1, vital sign documentation was profoundly deficient.
Only one patient (2%) had a complete set of the six core vital
signs recorded. Systolic blood pressure was the most frequently
documented parameter (82%), while critical signs such as respi-
ratory rate and oxygen saturation were recorded in only 4% of
cases. Consequently, the NEWS2 score was calculated by a spe-
cialized physician in only a single case (2%) and was not formally
documented in any of the others. The root cause analysis for the
failures identified in Cycle 1 revealed two primary issues. Firstly,
the cause of incorrect clinical escalation was 100% due to a lack
of awareness of the NEWS2 standards and escalation protocol
among the clinicians. Secondly, the failure to perform NEWS2 was
caused by the inability to complete vital signs, which was attributed
predominantly to a lack of instruments (96% of cases), with lack of
knowledge and time being minor factors (2% each).
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The 2 Audit Cycles in the
Emergency Department

Cycle 1
(Retrospective: Aug 18-25, 2025)

Cycle 2
(Prospective: Sept 1-8, 2025)

Patients assessed:

n =62 Excluded (n=12):

- Dead on arrival: 2 (1F, IM)

- Inadequate documentation: 5 (3F, 2M)
- Immediate transfer: 5 (2F, 3M)

Patients assessed:

n =55 Excluded (n=35):

- Dead on arrival: 1 (OF, 1M)

- Inadequate documentation: 2 (1F, 1M)
- Immediate transfer: 2 (1F, 1M)

'

Included in audit: n = 50 (36F, 14M)

Included in audit: n = 50 (36F, 14M)

Figure 2: NEWS2 Implementation Audit: Pre- and Post-Intervention.

A CONSORT-style flow diagram comparing two audit cycles for NEWS2 implementation in an Emergency Department. ED, Emergency Department;

NEWS?2, National Early Warning Score 2; F, Female/s; M, Male/s.

The authors, with the assistance of the hospital’s Quality Office,
implemented a targeted intervention to address the audit findings.
This included educational seminars and posters to strengthen the
NEWS?2 protocols, procure the required equipment, and promote
a supportive environment for clinicians. Intervention fidelity was
monitored through attendance logs and a 5-item pre- and post-
knowledge check. All 28 emergency department staff (100% of
clinicians involved in triage) attended at least one session across
all shifts; mean knowledge scores improved from 1.2/5 to 4.6/5.
Posters were displayed in all clinical areas, and the Quality Office
confirmed equipment availability before Cycle 2.

Subsequently, the reaudit demonstrated a transformation in prac-
tice. All six core vital signs were recorded for all 50 patients (100%)
in Cycle 2. The NEWS2 score was successfully calculated in 48
cases (96%) and formally documented in the medical record in
47 cases (94%), primarily due to inexperience and documentation
oversight among junior staff.

The assessment of vital signs and first triage was performed solely
by physicians in both cycles. Timeliness of care was already high
in the auditing cycle, with nearly all vital signs (98%) recorded
within 15 minutes and all patients receiving a senior review within
30 minutes of triage. The reaudit showed a further improvement
in the efficiency of vital sign recording, achieving this within the
15-minute window for 100% of cases, while maintaining a rapid
time to senior review (<30 minutes).

3.2. Comparative and Statistical Analyses

The improvement between cycles was statistically significant for all
key process measures. The compliance rate for calculating NEWS2
increased by 94 percentage points (p < 0.0001). In Cycle 1, no
patient had a documented NEWS2 score; thus, escalation decisions
were based solely on clinical impression, with only 2 of 50 cases
(4%) receiving timely senior review for apparent deterioration.
In Cycle 2, among the 9 patients with a NEWS2 score of 5 or
higher, appropriate escalation (senior review within 30 minutes
and documented action) occurred in 8 cases (88.9%). A shift in
patient disposition was observed, though not all changes reached
statistical significance, as shown in (Table 2). In Cycle 2, the
distribution of initial NEWS2 scores among the 48 calculated cases
was varied, with 9 patients (18.8%) scoring 5 or higher, triggering
the escalation protocol. This protocol was followed appropriately
in 8 of these 9 cases (88.9%).

(Table 2) reveals that the intervention was associated with statisti-
cal significance and near-perfect compliance in vital sign documen-
tation, confirming that the root cause was effectively addressed.
The observed shifts in patient disposition are not statistically signif-
icant. Absolute Risk Difference (ARD) and 95% CI were calculated
to quantify effect magnitude and precision.

4. Discussion

ShubraKhit Central Hospital is a public, 200-bed secondary care
facility serving a predominantly rural population, with an estimated
annual ED volume of 25,000-30,000 adult visits. Resources are
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Table 2: Comparative Documentation of Vital Signs and Key Metrics

Metric Cycle 1 (n=50) Cycle 2 (n=50) ARDY% (95% CI) p-value*
Individual Vital Signs

Systolic BP 82% (41) 100% (50) +18% (9-27) 0.002
Heart Rate 8% (4) 100% (50) +92% (84-100) <0.0001
Respiratory Rate 4% (2) 100% (50) +96% (89-100) <0.0001
O, Saturation 4% (2) 100% (50) +96% (89-100) <0.0001
Temperature 2% (1) 100% (50) +98% (92-100) <0.0001
AVPU 4% (2) 100% (50) +96% (89-100) <0.0001
Supplemental O, 4% (2) 100% (50) +96% (89-100) <0.0001
Composite Measures

All 6 Vital Signs 2% (1) 100% (50) +98% (92-100) <0.0001
No Vital Signs Recorded 18% (9) 0% (0) -18% (28 to —-8) 0.001
Patient Disposition

Discharged 54% (27) 58% (29) +4% (-12 to 20) 0.68
Ward Admission 44% (22) 26% (13) -18% (=34 to -2) 0.06
ICU Admission 2% (1) 10% (5) +8% (-1 to 17) 0.09
Transferred 0% 6% (3) +6% (0 to 13) 0.08

ARD, Absolute Risk Difference; SpO,, Oxygen Saturation; AVPU, Level of Consciousness Scale (Alert, Voice, Pain, Unresponsive); ICU, Intensive Care Unit; n, number of
patients; p-values calculated using the Chi-Squared test. *Fisher’s exact test for metrics with small counts; otherwise y2. Statistical significance: p < 0.05.

constrained, with limited monitoring equipment and no electronic
early warning system in place. Therefore, while our low-cost,
education-plus-equipment intervention proved effective here, find-
ings may not generalize to: (1) tertiary urban hospitals with nurse-
led triage and electronic health records; (2) settings where basic
monitoring equipment is consistently available; or (3) facilities
lacking institutional support from a dedicated Quality Office to
drive and sustain change.

This audit demonstrates the observed impact of a targeted, multi-
modal intervention on adherence to early warning score protocols.
Cycle 1 findings revealed critical systemic failures, with near-
complete non-compliance in NEWS2 documentation, which is
highly consistent with studies that identify inadequate resources
and training as primary barriers to the implementation of track-and-
trigger systems [4). The specific root causes, a lack of equipment
(96%) and a lack of awareness of the protocol (100%), provided a
clear roadmap for intervention.

The re-auditing results show a statistically significant improve-
ment in 96% NEWS?2 calculation and 100% vital sign compliance,
associated with the implementation of the guidelines. The small
proportion of non-compliant cases in Cycle 2 was largely at-
tributable to documentation lapses and inexperience among junior
physicians, rather than systemic barriers. This suggests that while
structural gaps (e.g., equipment, training) were effectively resolved,
sustained compliance requires ongoing supervision and embedding
of protocol discipline into routine practice—particularly for less
experienced staff. However, this aligns with the established quality
improvement principles that emphasize addressing the root causes
through a combination of education, resource provision, systemic
support, and ongoing supervision [13].

Additionally, the observed increase in ICU admissions (from 2%
to 10%) and decrease in ward admissions (from 44% to 26%)
occurred concurrently with the implementation of the intervention.
Given the non-randomized, short two-cycle design, these disposi-
tion changes may reflect case-mix differences, temporal effects, or
documentation bias rather than a confirmed causal effect. However,

they suggest that a more precise assessment of patient acuity may
be associated with a more appropriate disposition [14].

The rapid rise from 2-4% to nearly 100% compliance within
one week raises concerns about Hawthorne effects, temporary re-
source influx, or documentation artifacts. To verify the results, pre-
specified data quality checks—including double-entry verification
and spot-checks—were conducted. Sensitivity analyses excluding
the first 24—48 hours post-intervention confirmed that the improve-
ments were sustained and not solely due to immediate observation
or reporting bias.

Consistent with guidance from the Royal College of Physicians
(RCP) and NHS England on the National Early Warning Score 2
(NEWS2), these findings must be interpreted within the local con-
text [15]. Observed improvements should therefore be understood
as context-specific and may not generalize to other settings.

The effectiveness of our intervention hinged on a rigorously con-
ducted root cause analysis (RCA) using the 5 Whys technique—a
lean, iterative method recommended for identifying system-level
failures in clinical quality improvement (Institute for Healthcare
Improvement, 2023 We found that incomplete vital sign documen-
tation and absent NEWS2 escalation are mainly due to shortage of
equipment and lack of training at the institution and not because
of individual error. Thus, we ensured that interventions targeted
the underlying system issues rather than the symptoms. On the
other hand, this study adheres to SQUIRE 2.0 reporting standards
for quality improvement, explicitly describing available resources,
staff allocation, and environmental constraints to enhance trans-
parency and support the interpretation of results in light of local
operational realities [16].

Despite nurses’ training and availability, triage remained exclu-
sively physician-led—a practice that aligns with evidence that
physicians often view themselves as sole decision-makers in
emergency care, thereby reinforcing a hierarchical structure that
marginalizes nursing input, according to Gregoriou et al. [17]. This
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may bias timeliness and throughput metrics, limiting generalizabil-
ity [18]. Therefore, future audit cycles should evaluate nurse-led
vital signs collection to optimize workflow and external validity.
Best practice often involves nursing-led vital signs collection to
free physician time for specialized, complex decision-making [19].

Limitations

This audit has limitations that should certainly be acknowledged.
It did not intuitively assess the long-term resilience of the ob-
served improvements, considering the cycle durations or their di-
rect impact on patients’ clinical outcomes. Furthermore, the single-
hospital setting can limit the generalizability of our findings. Short
cycles and a single pre- and post-snapshot reduce sustainability
assessment, and potential Hawthorne or documentation bias may
have affected results. Moreover, we cannot exclude the influence
of secular trends, such as seasonal shifts in patient acuity or
the publicity effect of the audit itself. However, hospital records
confirm no concurrent changes in ED staffing, policy, or other
quality initiatives during the study period. Misclassification is
possible regarding who recorded vital signs or back-charting, and
no adjustment was made for case mix. Some y? assumptions may
have been violated, and the identical sex split across cycles warrants
verification. Plans for a third cycle, spanning 3—6 months, with
SPC monitoring, will potentially strengthen the clinical evidence
base and assess the extensive clinical implications of implement-
ing structured and updated vital signs monitoring and escalation
guidelines.

5. Conclusions

This audit revealed concerning gaps in vital signs measurement
and escalation during triage and emergency care in a typical Egyp-
tian central hospital, often due to limited resources and a lack
of awareness and knowledge of the latest guidelines. Targeted
interventions significantly improved adherence, and the National
Early Warning Score 2 (NEWS2) demonstrated a fast, practical,
and efficient method for early risk detection within this particular
setting. To sustain these improvements, we have integrated NEWS2
documentation into the ED onboarding orientation for all new
physicians, established monthly spot audits by the Quality Office,
and scheduled biannual refresher training. A third audit cycle is
planned for March 2026 to assess the sustainability over the six
months. While long-term resilience was not evaluated, embedding
NEWS?2 into routine emergency practice at this site might have
contributed to safer and higher-quality patient emergency care.
However, going beyond broad generalizations requires continuous
measurement and multicenter evaluation.
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