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Background: High morbidity and mortality rates in pediatric patients indicate the
necessity of a Pediatric Early Warning Score (PEWS) capable of early clinical
deterioration identification and providing an opportunity for healthcare
professionals to promptly manage patients. This study aimed to serve as
foundational data and as an evaluative tool to enhance the proficiency of healthcare
workers in assessing patient deterioration.

Methods: This study utilized a descriptive method with a cross-sectional design
and consecutive sampling technique who were treated from January to December
2022.

Results: there were 119 samples, the majority of gender was male (54.6%), the
majority of the age group was 1-4 years old (37.8%), and the majority of the
disease group was infection (31.1%). Both male and female majority had green
PEWS (54.6%) and (45.4%), the majority of patients with an age range of 1 month
to 5 years had red PEWS, the majority of infectious disease group had green
PEWS, and the majority of patients with green PEWS had discharge outcome.
Conclusion: This study provides an overview of characteristics in pediatric
patients and shows the majority of pediatric emergency department patients come
with non-emergency conditions.

Keywords: Pediatric, PEWS, patient, deterioration, early detection, ED.
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Latar Belakang: Angka morbiditas dan mortalitas yang tinggi pada pasien anak
menunjukkan perlunya Skor Peringatan Dini Anak (PEWS) yang mampu
mengidentifikasi kerusakan klinis dini dan memberikan kesempatan bagi
profesional kesehatan untuk segera mengelola pasien. Penelitian ini bertujuan
untuk berfungsi sebagai data dasar dan sebagai alat evaluatif untuk meningkatkan
kemampuan petugas kesehatan dalam menilai perburukan pasien

Metode: Penelitian ini menggunakan metode deskriptif dengan desain cross
sectional dan teknik consecutive sampling yang diolah pada bulan Januari sampai
Desember 2022.

Hasil: ada 119 sampel, mayoritas jenis kelamin adalah laki-laki (54,6%), mayoritas
kelompok usia berusia 1-4 tahun (37,8%), dan mayoritas kelompok penyakit adalah
infeksi (31,1%). Baik mayoritas pria dan wanita memiliki PEWS hijau (54,6%) dan
(45,4%), mayoritas pasien dengan rentang usia 1 bulan hingga 5 tahun memiliki
PEWS merah, mayoritas kelompok penyakit menular memiliki PEWS hijau, dan
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mayoritas pasien dengan PEWS hijau memiliki hasil pemulangan.

Kesimpulan: Penelitian ini memberikan gambaran karakteristik pada pasien anak
dan menunjukkan mayoritas pasien gawat darurat anak datang dengan kondisi non-
darurat.

Kata kunci: Anak, PEWS, pasien, kerusakan, deteksi dini, ED

1. Introduction

An emergency is an occurrence that happens rapidly and unexpectedly. Therefore, emergencies require
prompt and appropriate handling [1]. In managing emergencies, adults and children have different
approaches due to differences in body size and physiological conditions [2]. The most common diseases
experienced by children admitted to the Emergency Department (ED) include upper respiratory tract
infections, asthma, and non-bacterial gastroenteritis [3]. The morbidity and mortality rates for children in
Indonesia in 2021, according to the Badan Pusat Statistik (BPS), were 25.08% and 16.85%, respectively.
Cardiac arrest is rare in pediatrics with an incidence rate of approximately 0.7% to 3% among all
hospitalized pediatric patients but cardiac arrest results in poor outcomes with only 15%-36% surviving [4].
The knowledge and skills of health workers in the clinical assessment of patients will facilitate the treatment
of those experiencing rapid deterioration [5]. The clinical deterioration of hospitalized pediatric patients is
associated with a mortality rate of approximately 5% to 15% [6].

Various scoring systems have been developed to assist clinicians in identifying patients experiencing clinical
deterioration, such as the Pediatric Observation Priority Score (POPS), Pediatric Early Warning Score
(PEWS), and Pediatric Approach Triangle (PAT) [7]. Wati et al compared the diagnostic value of POPS and
PEWS at H. Adam Malik Medan, POPS has a slightly higher diagnostic value for predicting the likelihood of
hospitalization compared to PEWS. The difference lies in the fact that the POPS assessment system is
conducted only once while the PEWS assessment system follows a regular monitoring format. Another
distinction is that the POPS assessment system includes several parameters measured subjectively whereas
all PEWS assessment parameters are measured objectively. PEWS is widely used worldwide and has been
implemented in several Indonesian hospitals, including Haji Adam Malik Hospital in Medan, where it has
been in use since July 2018 [8]. The Pediatric Early Warning Score (PEWS) assessment system consists of
three components: behavior, cardiovascular status, and respiratory status [9]. The goal of PEWS is to identify
early signs of deterioration in pediatric patients and provide healthcare professionals with an opportunity for
early intervention to reduce morbidity and mortality rates in children [10].

Patients admitted to the ED undergo PEWS calculation and are categorized by green, yellow, orange, and red
labels. Patients with green labels (PEWS 0-2) can be discharged if the condition is stable. Patients with
yellow and orange labels (PEWS 3-5) are recommended for hospitalization. Patients with red labels (PEWS
>6) require intensive care [11]. Implementation of PEWS, the number of patients admitted to the Pediatric
Intensive Care Unit (PICU) decreases and the length of patient hospitalization shortens [1]. Early detection
of deterioration will prompt quicker interventions, such as increased monitoring and preparation for
treatment by healthcare workers ultimately enhancing patient outcomes. This study serves as foundational
data for the Department of Pediatrics at H. Adam Malik Hospital Medan and as an evaluative tool to enhance
the proficiency of healthcare workers in assessing patient deterioration [12].

2. Methods

This study used a descriptive study and a cross-sectional method. The researcher collected medical record
data to determine the emergency profile of pediatric patients based on PEWS in the Emergency Department
of H. Adam Malik Hospital, Medan. The study was conducted from June to November 2023 in the medical
records department of Haji Adam Malik Hospital, Medan. A total of 119 people were examined as the
research sample. The population of this study includes patients aged 1 month to 18 years who were treated
from January to December 2022. Patients who left the ED before being examined by the medical team and
patients who arrived at the ED in a deceased condition were not included in the research sample. The
obtained research data were subjected to univariate analysis to obtain the frequency distribution of variables
in this study. The variables in this study include PEWS, gender, age, and patient outcomes. The study was
conducted after obtaining approval from the Research Ethics Committee of Universitas Sumatra
Utara.



Journal of Endocrinology, Tropical Medicine, and Infectious Disease (JETROMI) Vol.06, No.02 (2024) 50
2686-0856

Statistical Analysis

The research data were processed using statistical software in the form of the Statistical Package for the
Social Sciences (SPSS) version 27. Categorical variables are presented with frequency (n) and percentage
(%). The significance level is obtained if p-value <0.05.

3. Results

The obtained number of samples is 119 people and all samples have met the inclusion criteria for the study.
The characteristics of the research samples are divided based on gender, age, and the patient's disease group.
The number of male patients in this study reached 65 people (54.6%) and the number of female patients was
54 people (45.4%). Based on age group, the age group of 1-4 years old was the age group with the highest
number of samples with 45 people (37.8%). This group was then followed by the age group 5-11 years with
36 people (30.3%), 12-18 years with 23 people (19.3%), and 1-11 months with 15 people (12.5%). Based on
the distribution of the main disease, the most common patient main disease were infections with 37 people
(31.1%), respirology with 31 people (26.1%), neurology with 15 people (12.6%), gastro hepatology with 14
people (11, 8%), malignancy with 5 people (4.2%), hematology with 4 people (3.4%), MODS with 3 people
(2.5%), cardiology with 3 people (2.5%), surgery with 3 people (2.5%), nephrology with 3 people (2.5%),
and ENT with 1 person (0.8%) (Table 1).

Table 1. Characteristics of Respondents

Characteristics F(lr’1ec:1u1e1ngc)y Per((:(()e/:)t age

Gender 65 54.6
Male 54 45.4
Female

Age
1-11 months 15 12.5
1-4 years 45 37.8
5-11 years 36 30.3
12-18 years 23 19.3

Main Disorder
Infections 37 31.1
Respirology 31 26.1
Neurology 15 12.6
Gastrohepatology 14 11.8
Malignancy 5 4.2
Hematology 4 3.4
Multiple Organ Dysfunction Syndrome (MODS) 3 25
Cardiology 3 2.5
Surgery 3 2.5
Nephrology 3 25
Ear, Nose, Throat (ENT) 1 0.8

Based on table 2 indicates that the majority of male samples have a green label with 46 people (38.7%). The
majority of female samples also have a green label with 42 people (35.3%). The distribution of color labels
in PEWS varies in each age group of the samples. All age groups including the 1-11 months, 1-4 years, 5-11
years, and 12-18 years age groups mostly have green PEWS. The table also reveals that more severe PEWS
colors, such as yellow, orange, and red are more commonly found in age groups under 5 years. The main
disorder groups consisting of 10 groups including infection, respiratory, neurology, gastrohepatology,
MODS, ENT, malignancy, hematology, cardiology, surgery, and nephrology mostly have green PEWS.
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Table 2. Cross-tabulation of Characteristics with PEWS

PEWS
Green (%) Yellow (%) Orange (%) Red (%)

Characteristics

Gender
Male 46 (38.7) 15 (12.6) 1(0.8) 3(2.5)
Female 42 (35.3) 7 (5.9) 3(2.5) 2(1.7)

Age
1-11 months 6 (5.0) 5(4.2) 2(1.7) 2(1.7)
1-4 years 28 (23.5) 12 (10.1) 2(1.7) 3(2.5)
5-11 years 33 (27.7) 3(2.5) 0(0.0) 0 (0.0
12-18 years 21 (17.6) 2(1.7) 0 (0.0 0 (0.0

Main Disorder
Infections 32 (26.9) 6 (5.0) 0(0.0) 0(0.0)
Respirology 20 (16.8) 5(4.2) 1(0.8) 2(1.7)
Neurology 9 (7.6) 2(1.7) 2(1.7) 2(1.7)
Gastrohepatology 12 (10.1) 2(1.7) 0(0.0) 0 (0.0
Malignancy 0(0.0) 3(2.5) 1(0.8) 1(0.8)
Hematology 1(0.8) 0 (0.0 0 (0.0 0 (0.0
MODS 5(4.2) 0(0.0) 0 (0.0) 0 (0.0)
Cardiology 3(2.5) 1(0.8) 0(0.0) 0(0.0)
Surgery 0(0.0) 3(2.5) 0(0.0) 0(0.0)
Nephrology 3(2.5) 0(0.0) 0(0.0) 0(0.0)
ENT 3(2.5) 0 (0.0) 0 (0.0) 0 (0.0)

Based on table 3 indicates that samples with green-labeled PEWS had outcomes of discharge with 50 people
(42.0%), outpatient care with 12 people (10.1%), inpatient care with 24 people (20.2%), HCU care with 1
person (0.8%), PICU care with 1 person (0.8%). Samples with yellow-labeled PEWS had outcomes of
discharge with 5 people (4.2%), outpatient care with 4 people (3.4%), inpatient care with 10 people (8.4%),
PICU care with 1 person (0.8%), and exit with 2 people (1.7%). Samples with orange-labeled PEWS had
outcomes of discharge with 1 person (0.8%), and PICU care with 3 people (2.5%). Samples with red-labeled
PEWS had outcomes of discharge with 1 person (0.8%), PICU care with 3 people (2.5%), and exit with 1
person (0.8%).

Table 3. Cross-Tabulation of PEWS with Treatment Outcome

Treatment Outcome

PEWS : : :
Discharge Outpatient  Inpatient HCU PICU it (%
(%) (%) (%) %) ()  EXte)
Green 50 (42.0) 12 (10.1) 24 (20.2) 1(0.8) 1(0.8) 0 (0.0)
Yellow 5(4.2) 4 (3.4) 10 (8.4) 0 (0.0) 1(0.8) 2(1.7)
Orange 1(0.8) 0 (0.0 0(0.0) 0 (0.0 3(2.5) 0 (0.0
Red 1(0.8) 0 (0.0 0(0.0) 0 (0.0 3(2.5) 1(0.8)

HCU, High Care Unit; PICU, Pediatric Intensive Care Unit

4. Discussion

Based on the research results, male patients outhumbered female patients. Differences in the distribution of
patient genders in the Emergency Department of H. Adam Malik Hospital, Medan influenced by various
factors including demographic factors. According to the Badan Pusat Statistik Provinsi Sumatera Utara
(2022), the male children population in the province is larger than the female population in North Sumatra
Province [13]. This demographic dominance affects the gender distribution of patients seeking care in the
emergency department. Additionally, social factors may also play a role. Male children tend to engage in
physical activities that pose a risk of injury, making them more likely to seek treatment in the ED if they get
injured [14].

Regarding age, the age group under 5 years old comprised the largest portion of the study sample. This
reflects the vulnerability of preschool-aged children especially those under 6 years old to various diseases
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due to their developing immune systems [15]. It emphasizes the need for special attention to this age group
in preventing diseases and providing prompt emergency care.

In terms of disease groups, infectious diseases were the most common among the study sample. Factors such
as the easy spread of viruses and bacteria in children's environments, their interactions in public places, and
exposure to pathogenic microorganisms contribute to the high prevalence of infectious diseases in this age
group [16]. Early and accurate intervention is crucial to reduce the disease burden in healthcare facilities.
Based on the research results, the majority of patients with green-labeled PEWS had a discharge outcome.
Rejo et al study stated that patients with PEWS scores < 2 were generally allowed to go home. It doesn't
mean patients should be immediately discharged but the green label indicates that the severity of the patient's
condition is not as critical as reflected by other colors like yellow, orange, or red [4]. Another study by
Simon et al. indicated that high PEWS scores were associated with the need for immediate further treatment,
such as admission to the ICU [7]. This corresponds to the table where most patients with yellow and red-
labeled PEWS had outcomes in the PICU.

Agulnik et al, explained that a high PEWS score is correlated with the unplanned transfer of patients to the
ICU. PEWS has an AUROC of 0.94, sensitivity of 88%, and specificity of 93%. A high PEWS score before
ICU transfer was associated with increased morbidity and mortality [17]. Another study demonstrated that
PEWS identified over 80% of patients who required transfer to the PICU as early as 11.5 hours before the
actual ICU transfer [18].

Pediatric patients are referred for multiple reasons, either for better therapeutic services or diagnostic
purposes. The clinical condition of patients at the time of referral can significantly affect the outcome of such
patients and there is not much data on this aspect. The Irish PEWS score provides a rapid measure of the
degree of sickness. Respiratory system disorders and neonatal illnesses were the most common illnesses
observed. Most patients had low disease severity as per the Irish PEWS score. Patients with younger ages,
higher scores, neonatal illnesses, and neurological disorders had a higher risk of mortality. Training of health
personnel at primary and secondary levels in commonly encountered illnesses will improve the provision of
care at the local level and decrease low-risk referrals [19].

Overall, the strength of this study lies in the professional expertise of trained doctors or nurses who have
undergone training in vital signs assessment. They can respond quickly to abnormal fluctuations that may
require immediate medical attention [20]. This study also predominantly included participants from a
specific demographic, such as a particular age group or ethnicity, limiting the generalizability of the findings
to a broader population. On the other hand, this study lacks comprehensive documentation regarding the
nutritional status of pediatric patients. The current deficiency in comprehensive information poses a
challenge to researchers attempting to construct a thorough and accurate profile of the patients under study.
Therefore, it is anticipated that the medical records department will take steps to enhance documentation,
ensuring detailed information is consistently recorded.

5. Conclusion

This study provides an overview of the characteristics of pediatric patients and their association with PEWS,
as well as between PEWS and patient treatment outcomes. There is no major difference in the distribution of
patient gender. Red-labeled PEWS are more commonly found in patients under the age of 5. The research
also indicates that the majority of pediatric patients in the Emergency Department arrive with green-labeled
PEWS, indicating a non-emergency condition that results in the majority of patients being discharged.
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