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ABSTRACT

Background: The early warning score (EWS), developed by the royal college of physicians,
is a bedside tool based on the measurement of patients’ vital signs to enable early detection of
physiological deterioration within 24 hours. It assigns numerical scores to parameters, including
respiratory rate, oxygen saturation, body temperature, systolic blood pressure, heart rate, and
level of consciousness.

Methods: A quasi-experimental design was used to conduct this study in the Emergency
Department at Main Hospital, Assiut University, Egypt. A purposive sample of 120 patients
was enrolled and randomly assigned in a 1:1 ratio to a study group receiving EWS-based care
(n=60) and a control group receiving routine care (n=60) using simple coin flip randomization.
Data collected over six months (January—June 2025). Three tools were used: Tool I: patient
assessment, tool II: EWS implementation, and tool III: patient outcomes.

Results: Patients in both groups were predominantly male (45.0% in the study group and 60.0%
in the control group), with comparable mean age (46.48+8.38 vs 45.93£11.51 years). The study
group experienced a substantial reduction in unplanned intensive care unit (ICU) admissions
(23.3% vs 68.3%, P<0.001) and significantly lower rates of emergency surgery, urinary tract
infection, and neurological complications (P<0.01). However, the mean hospital stay was longer

i + + ; P<
Article info: in the study group than the control group (6.72+2.31 vs 4.25+1.23 days; P<0.001).
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Introduction

cute diseases can be classified into various
categories, including infectious diseases,
injuries, respiratory conditions, abdomi-
nal conditions, cardiovascular events,
and allergic reactions. These conditions
often require prompt medical attention to
prevent complications and manage acute
illnesses to mitigate long-term health impacts. These di-
verse acute conditions underscore the need for proactive
detection tools such as the early warning score (EWS)
[1]. Early detection of signs of patient deterioration is
important to decrease the rate of mortality and prevent-
able morbidity, as well as the length of hospital stay,
thereby reducing healthcare costs [2].

Clinical deterioration is an emergency situation in
which acute or insidious physiological or cognitive
changes result in a transition from one clinical state to a
worse one, placing the patient at increased risk of harm,
disability, or death [3]. The deterioration of a patient’s
medical condition is often preceded by abnormal vital
signs or physiological parameters. If these changes are
detected early, unexpected deaths, serious adverse events
or cardiac arrest can be prevented. Delays in intensive
care unit (ICU) consultations for critically ill patients in
medical wards have been associated with increased mor-

tality [4].

Acute ischemic stroke is a significant health issue char-
acterized by the sudden onset of symptoms due to cere-
bral artery occlusion. Prompt diagnosis and intervention,
including pharmacological and endovascular treatments,
are crucial for effective management and improved
patient outcomes [5]. Studies have evaluated the asso-
ciation between EWS and the prognosis of hospitalized
patients with stroke. Since both scoring systems include
assessments of level of consciousness and various vital
signs, we hypothesized that these systems could predict
stroke occurrence in hospitalized patients with medical
conditions [6].

Emergency care involves the management of condi-
tions requiring rapid intervention to prevent death or per-
manent disability. Due to the time-critical nature of such
conditions, unrestricted and timely access is essential for
an effective emergency care system; even well-equipped
and adequately staffed emergency units cannot function
effectively if acutely ill or injured patients are unable to
access care promptly [7]. In emergency departments, pa-
tients at risk of deterioration can often be identified early
through changes in physiological observations recorded
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by healthcare staff [8]. Accurate interpretation of these
changes and timely clinical intervention are crucial to
minimizing serious adverse events, including cardiac ar-
rest and death [9].

Significance of the study

The EWS is a standardized clinical tool designed to
identify hospitalized patients at risk of in-hospital car-
diac arrest, unplanned ICU admission, and unexpected
death within 24 hours. By systematizing physiological
assessments, EWS addresses delays in the recognition
of clinical deterioration. At Assiut University Main Hos-
pital, approximately 800 acute care patients were admit-
ted to the emergency department between January and
December 2024.

Unplanned ICU transfers occur in 14-28% of hospital-
ized patients and are frequently associated with prevent-
able deterioration due to delayed detection. Despite this
burden, the EWS has not been widely implemented in
Assiut, reflecting broader resource and infrastructural
challenges within the Egyptian healthcare system.

This study addresses this gap by evaluating the appli-
cation of EWS as a low-cost, scalable intervention to
improve outcomes and reduce preventable ICU transfers
in a resource-limited acute care context. Therefore, ad-
equate training of nurses holds promise for predicting
deterioration with high precision by integrating EWS
into routine care, as nurses play a key role as first-line
responders in both identifying critical illness and deter-
mining when to intensify care by consulting doctors.

Methods
Research design

A quasi-experimental research design was used in this
study.

Tools

Three tools were used to collect data. Tool I, the pa-
tient assessment tool, was developed by the researcher
to gather sociodemographic data: The patient’s age, sex,
smoking status, level of education, and residence. Tool II:
implementation of the national EWS (NEWS) tool: This
tool was adopted from [10] and aimed to assess the effect
of EWS in identifying patients at risk of clinical deterio-
ration. It included measures of respiratory rate, oxygen
saturation, body temperature, systolic blood pressure,
heart rate, and level of consciousness rated from 0 to
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3, correlating with their divergence from the expected
normal values. The level of consciousness was assessed
using the AVPU concept as follows: (A=alert, V=verbal
response to stimuli, P=pain response, U=unresponsive).
Any alteration in the level of consciousness was given
three points. A score was assigned to each of these pa-
rameters, with one score per parameter; the scores were
summed, and supplemental oxygen increased the score
by two points. The sum of points is then related to the
level of clinical risk for the patient as follows: score
(0-1), the nurse reassesses the EWS parameters after 6
hours; score (2), the nurse reassesses every 2 hours and
rechecks with another nurse; score (3), the nurse reas-
sesses every 1 hour and score (4 or more); then, the EWS
escalation protocol was activated when the nurse called
the rapid response team (RRT).

Tool III: Patient outcomes and complications assess-
ment, which includes (unplanned ICU admission, car-
diac arrest, acute kidney injury, emergency surgery, un-
expected death, duration of emergency department stay,
occurrence of skin ulcers, urinary tract infection, deep
venous thrombosis, and neurological).

The study was conducted in three phases: preparatory,
implementation, and evaluation.

The study followed three phases: Preparatory, imple-
mentation, and evaluation. During the preparatory
phase, necessary approvals were obtained from the hos-
pital authorities and the Faculty of Nursing. A pilot study
with 12 patients (10%) tested tool feasibility, requiring
no major modifications. Content validity was confirmed
by five experts in critical care and emergency nursing,
resulting in a content validity index.

An official permission to conduct the study was ob-
tained from the hospital’s responsible authorities after an
explanation of the nature and aim of the study. Approval
was obtained from the local Ethics Committee, and the
study followed the common ethical principles of clinical
research. Informed consent was obtained from patients
who participated in the study. The tools used in this study
were developed by the researcher based on a review of
the relevant literature [4, 11].

Reliability of the study tool

The reliability of the tools was assessed using Cron-
bach’s a test to measure the internal consistency of the
components of the tools. Tool I: “’ patient assessment
tool * 0.854. Tool III: Patient outcomes assessment tool
was 0.890, which was acceptable.
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Implementation phase for patients

1) Data were collected over approximately six months.
2) The researcher assigned studied patients (120 pa-
tients) to two equal groups: A control group and a study
group (60 in each group). 3) Upon the patients’ arrival in
the ER unit, they were assessed using the demographic
tool (tool I). 4) All patients were assessed to obtain their
score of EWS by using (tool II)

All patients were assessed for outcomes of acute se-
verity illness patients and complications assessment: by
using (tool III), including the following: which include
(unplanned ICU admission, cardiac arrest, acute kidney
injury, emergency surgery, and unexpected death, dura-
tion of emergency department stay, occurrence of skin
ulcer, urinary tract infection, deep venous thrombosis,
and neurological and respiratory complications).

Regarding the control group

The control group received routine care in the emer-
gency room (ER) unit as prescribed by the resident phy-
sician after obtaining their EWS degree.

Regarding the study group

Data collected concurrently at the time of patients’
admission. The research team was composed of the re-
searcher and five staff members. The researcher applied
the EWS and obtained the patient’s EWS score during
the morning shift and monitored the occurrence of com-
plications using tool I1I.

The five staff nurses’ role is to monitor vital signs ac-
cording to the patient’s degree during the patient’s hospi-
tal stay, as follows: Two in the afternoon shift and three
in the night shift, mutually and record in the patient’s
sheet. The study group received care according to their
EWS degree as follows: score (0-1), the nurse reassesses
the EWS parameters after 6 hours; score (2), the nurse
reassesses every 2 hour and rechecks with another nurse;
score (3), the nurse reassesses every 1 hour and score (4
or more); then, the EWS escalation protocol was acti-
vated when the nurse calls the RRT and this fellowed up
for three days.

Evaluation phase

All patients were assessed for outcomes of acute-sever-
ity illness and complications using (tool III), including
the following: unplanned ICU admission, cardiac arrest,
acute kidney injury, emergency surgery, and unexpected
death; duration of emergency department stay; occur-
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rence of skin ulcer, urinary tract infection, deep venous
thrombosis, and neurological and respiratory complica-
tions.

Study participants

The study was conducted in the medical emergency
department of the Main Hospital, Assiut University. The
sample was collected over approximately six months
(from January 2025 to June 2025) in accordance with the
inclusion criteria. The statistical program Epidemiology
information 2000 was used to determine the sample size.
The 95% confidence interval, 80% study power, 95%
prevalence of critically ill patients, and worst-acceptable
result of 5% were used to compute the expected frequen-
cies of critical care units from earlier studies. Based on
the aforementioned criteria, a sample size of 112 was
used to overcome the drop factors; the sample size be-
came 120 patients. Patients were assigned according to
the occurrence of complications after the implementation
of the EWS into two groups (study group, n=60; control
group, n=60). The participating patients were random-
ized in a 1:1 ratio to either group using a basic method
of simple randomization: flipping a coin, the side of the
coin (i.e. heads—control, tails—study) determined the
assignment of each patient.
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Inclusion criteria
Adult patients aged 18-60 years old.

1) Patients with a Glasgow coma scale (GCS)>8. 2)
Admission for acute medical conditions necessitating
close physiological monitoring.

Exclusion criteria

1) Patients with GCS<8. 2) Pregnant women.
Results

Table 1 presents the sociodemographic data of the
study and control groups. No statistically significant dif-
ferences were observed between the two groups with re-
spect to sex (P=0.100, 9=—0.150), age (P=0.765), smok-
ing status (P=0.116, 9=—0.144), residence (P=0.705), or
level of education (P=0.811). Small phi values indicated
weak associations, suggesting adequate baseline compa-
rability between groups for these variables.

Table 2 presents the median and range of NEWS im-
plementation in the study and control groups. Regarding
respiratory rate, blood pressure, and body temperature, a
statistically significant difference was observed between
the study and control groups P=0.0230.012, and 0.001,
respectively.

Table 1. Frequency distribution of patient’s demographics data (n=120)

No. (%)
Sociodemographics Data P Phi Value
Study (n=60) Control (n=60)
Male 27(45.0) 36(60.0)
Sex 0.100 -0.150
Female 33(55.0) 24(40.0)
Age (y): Mean#SD 46.48+8.38 45.93+11.51 0.765 -
Smoker 9(15.0) 16(26.7)
Smoking 0.116 -0.144
Non-smoker 51(85.0) 44(73.3)
Rural 37(61.7) 39(65.0)
Residence 0.705 -
Urban 23(38.3) 21(35.0)
Illiterate 13(21.7) 9(15.0)
Basic education 14(23.3) 15(25.0)
Level of education 0.811 -
Secondary 21(35.0) 24(40.0)
University 12(20.0) 12(20.0)
“Statistically significant at P<0.05. Ay
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Table 2. Median (range) distribution of implementation of EWS (n=120)

Median (Range)

Items P
Study (n=60) Control (n=60)

Respiratory rate 0.0 (0.0-3.0) 2.0(0.0-3.0) 0.023"
sPO, 0.5 (0.0-3.0) 2.0(0.0-3.0) 0.072
Inspired O, (%) 0.0 (0.0-2.0) 0.0 (0.0-2.0) 0.427
Temperature 1.0(0.0-1.0) 0.0 (0.0-2.0) 0.012"
Blood pressure 0.0 (0.0-3.0) 0.0 (0.0-3.0) 0.001"
Pulse 0.0 (0.0-1.0) 0.0 (0.0-1.0) 0.106
AVPU 0.0 (0.0-3.0) 0.0 (0.0-3.0) 1.000

Abbreviations: AVPU: alert, verbal stimulus response, pain stimulus response, unresponsive; SPO,: Oxygen saturation; O,

Oxygen.

Data expressed as median and range, “Statistically significant at P<0.05.

Table 3 presents the clinical outcomes of the study
and control groups. Statistically significant reductions
in several adverse outcomes were observed in the study
group. Unplanned ICU admissions occurred in 23.3%
of the study group compared with 68.3% of the control
group (P<0.001), corresponding to a markedly reduced
odds ratio (OR=0.141), indicating substantially lower
odds of ICU admission. Similarly, emergency surgery
was absent in the study group compared with 13.3% in
the control group (P=0.006), and unexpected death oc-
curred significantly less frequently in the study group
(6.7% vs 26.7%; P=0.003; OR=0.196). Neurological
complications were also significantly lower in the study
group (0% vs 18.3%; P=0.001). These findings suggest
a consistent pattern of reduced severe clinical deterio-
ration. No statistically significant differences were ob-
served for cardiac arrest (P=0.817; OR=0.898), deep
vein thrombosis (P=1.000; OR=1.000), respiratory com-
plications (P=0.152; OR=0.553), acute kidney injury
(P=0.057), pressure ulcers (P=0.119), or urinary tract
infection (P=0.006). The mean hospital stay was longer
in the study group than in the control group (6.7242.31
vs 4.25+1.23 days; P<0.001).

Table 4 presents a moderate positive correlation with
unplanned ICU admission (r=0.454, P<0.001) and a weak
positive correlation with unexpected death (r=0.291,
P=0.024), indicating longer hospitalization among pa-
tients with severe clinical deterioration. In contrast, a
weak negative correlation was observed with deep vein
thrombosis (=—0.283, P=0.028). No statistically signifi-
cant correlations were observed between length of stay
and cardiac arrest or respiratory complications (P>0.05).

Correlation coefficients were not estimable for outcomes
with zero event counts.

Discussion

In the light of rogers diffusion of innovations perspec-
tive, nurses act as early adopters of EWS. Their bed-
side presence, clinical intuition, and experience enable
them to detect the earliest signs of deterioration a critical
window for intervention. Thus, successful EWS imple-
mentation depends not only on the tool, but on training
and competency that support nurses’ complex decision-
making [12]. This theo-retical framework situates EWS
within implementation science rather than a purely de-
scriptive context [13, 14].

In this study, no significant differences were observed
in the study and control groups’ demographic character-
istics, such as sex, age, and smoking status. Despite ob-
serving that both groups had higher proportions of men
and non-smokers, these differences did not reach statisti-
cal significance (P>0.05), indicating sufficient baseline
comparability. The groups’ mean ages were comparable
(46.48+8.38 vs 45.93+11.51 years), which is consistent
with an earlier study on critically ill patients in ERs [15],
who reported that a higher percentage of males were ob-
served in acute illness cases; in their study, conducted to
examine sex and age-specific differences in risk profiles
and early outcomes in adults with acute coronary syn-
dromes. Also, [4] found a higher percentage of male and
non-smoker patients with acute illness in both groups,
and the mean ages were 46.53+£9.05 for the study group
and 46.40+11.56 for the control group.
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Table 3. Frequency distribution of outcomes of acute severity illness patient (n=120)

No. (%)
Outcomes P OR
Study (n=60) Control (n=60)

Unplanned ICU admission 14(23.3) 41(68.3) 0.001" 0.141
Acute kidney injury 0 5(8.3) 0.057 -
Emergency surgery 0 8(13.3) 0.006" -

Cardiac arrest 11(18.3) 12(20.0) 0.817 0.898

Unexpected death 4(6.7) 16(26.7) 0.003" 0.196

DVT 4(6.7) 4(6.7) 1.000 1.000
Pressure ulcer 0 4(6.7) 0.119 -
Urinary tract infection 0 8(13.3) 0.006" -

Respiratory complications 13(21.7) 2033.3 0.152 0.553
Neurological complications 0 11(18.3) 0.001" -
Length of stay (days): Mean+SD 6.7242.31 4.25+1.23 0.001" -

ICU: Intensive care unit; DVT: Deep vein thrombosis. L L]

“Statistically significant at P<0.05.

From the researcher’s point of view, this result is con-
sistent with findings that indicate male gender as a risk
factor for conditions like acute coronary syndromes, and
the male predominance may be due to lifestyle factors
and biological predispositions, which may contribute to
higher incidences of acute health events in males.

Regarding the NEWS parameters, statistically signifi-
cant differences were observed between the study and
control groups across most components. However, no
significant differences were observed in pulse, inspired
oxygen percentage, oxygen saturation (SpO[J), or AVPU
scores. Rather than representing contradictory findings,
these non-significant results may reflect comparable
baseline physiological stability between groups, particu-
larly in terms of consciousness level and oxygenation
status at the time of assessment. The uniformity of the
AVPU scores across both groups suggests a similar neu-
rological baseline status, which may have limited the
sensitivity of these parameters to detect between-group
differences. Also, consistent with [15], who reported a
statistically significant difference in early warning sys-
tem parameters between the study and control groups,
their study assessed the value of EWS in predicting the
condition and prognosis of elderly patients in the emer-
gency department.

Itis essential to keep in mind that while statistical signif-
icance is crucial, it does not always paint the full picture.
The clinical significance—that is, how these findings
translate into real-world practice—is equally important.
For instance, even if we see a significant difference in all
parameters except pulse, inspired O,%, SPO,, and AVPU
parameters, that does not mean the EWS isn’t useful. It
could still be a valuable tool for monitoring patients, es-
pecially given the nuances of each clinical scenario.

Regarding clinical outcomes among patients with acute
severe illness, the observed reduction in unplanned ICU
admissions (23.3% vs 68.3%, P<0.001), in the study
group suggests more than a significant difference be-
tween groups and emergency surgery was absent in the
study group compared with 13.3% in the control group
(P=0.0006), This finding can be conceptually understood
as part of an integrated care pathway whereby imple-
mentation of the EWS facilitates earlier recognition of
physiological deterioration, prompting timely activation
of rapid response interventions before progression to
critical illness. This finding is similar to that of a previ-
ous study [8], which found that incorporating NEWS2
patterns improved the prediction of patient deterioration
and death within 24 hours in respiratory admissions,
suggesting enhanced outcomes through better risk as-
sessment in acute illness.

Aldin Ahmed ET, et al. EWS System. JRH. 2026; 16(4):391-400.
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Table 4. Correlation between length of stay and patient outcomes (n=120)

Length of Stay
Items
r P
Unplanned ICU admission 0.454 0.001"
Acute kidney injury -
Emergency surgery
Cardiac arrest 0.146 0.266
Unexpected death 0.291 0.024"
DVT -0.283 0.028°
Pressure ulcer
Urinary tract infection
Respiratory complications 0.138 0.292

Neurological complications

ICU: Intensive care unit; DVT: Deep vein thrombosis.

"Spearman correlation

Also, [4] reported that the NEWS demonstrated mod-
est accuracy in predicting adverse outcomes, such as un-
expected ICU admissions, and enhanced early detection
of patient deterioration in high-dependency units. More-
over, [14] indicates that EWS, like NEWS2, positively
impacts patient outcomes by enabling early detection of
deteriorations in health, potentially preventing severe
events such as heart attacks or ICU admissions, despite
challenges in calculation and resource limitations [10]. A
significant reduction was observed in the number of un-
planned ICU admissions (10.190[5.3%] vs 3.174[1.7%],
P=0.049), and a significant reduction was observed in
the number of emergency surgeries (12/190[6.3%] vs
0.174[0%], P=0.001).

The current study found that the mean hospital stay
was longer in the study group than in the control group
(6.72+2.31 vs 4.25+1.23 days; P<0.001). This result was
consistent with [16], who found that EWS may have
a small effect on length of stay. Also, in contrast with
[10], who reports that the length of stay showed that the
control group’s overall mean days was (543), while the
study group was (4+4), respectively

This result can be explained by the fact that the EWS
enables the early detection of clinical deterioration in pa-
tients by continuously monitoring vital signs and physio-
logical parameters; the EWS can identify subtle changes
that might indicate a patient’s condition is worsening.

LAl

This allows healthcare providers to intervene promptly,
addressing issues before they escalate into emergen-
cies requiring ICU care. Early intervention can stabilize
patients in general wards, prevent complications, and
improve overall outcomes. Additionally, EWS optimiz-
es resource utilization by prioritizing care for those at
higher risk, thereby reducing strain on ICU capacity and
improving the efficiency of hospital operations.

Clinical implications

It is important to use the EWS to identify patients at
high risk for deterioration in the ER. This may help re-
duce hospitalization, length of stay, and costs.

Conclusion

In Assiut medical ER, EWS positively influenced out-
comes by reducing complications, such as unplanned
ICU admission in 23.3% of the study group compared
with 68.3% of the control group (P<0.001),, emergency
surgeries was absent in the study group compared with
13.3% in the control group (P=0.006), and neurological
complications were also significantly lower in the study
group (0% vs 18.3%; P=0.001). Also, it had a greater
ability to decrease the number of patients at risk of un-
expected death, which occurred significantly less fre-
quently in the study group (6.7% vs 26.7%; P=0.003;
OR=0.196). Therefore, nurses must be equipped with
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adequate resources, training, and education to assess
patients effectively and identify whether they are dete-
riorating.

Study limitations

This study has several limitations. The quasi-experi-
mental design may have introduced selection bias and
residual confounding due to a lack of randomization.
Generalizability is also limited to a single institutional
setting and a specific emergency department context, as
institutional practices and patient characteristics may dif-
fer. Future multicentre randomized studies with larger
samples are needed to confirm these findings, enhance
external validity, and provide more robust evidence re-
garding the effectiveness of the intervention.
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