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Available Online:010ct2025  ©  [ntroduction and Purpose: Drowning is a leading cause of unintentional mortality in children. This study
: aimedto evaluate epidemiologic and clinical features of children with drowning hospitalized at a teaching

hospital in Urmia, Iran, over ten years.
Methods: In this cross-sectional study, data from 89 children under 18 years admitted to Shahid Motahari
Hospital in Urmia city from 2013 to 2023 were examined. Demographic characteristics, accident-related
information, clinical indicators (Glasgow coma scale [GCS] score, cardiopulmonary resuscitation [CPR],
intubation, inotrope use, PICU admission, body temperature), and laboratory findings (blood pH, blood
glucose) were analyzed.
Results: Of 89 patients, 61 (68.5%) were boys and 28 (31.5%) were girls. Mortality was 54.1% in boys
and 71.4% in girls. Most deaths occurred in natural water sites (83.6%). Among 30 CPR cases, 24 (80%)
died. All intubated (22.5%) and inotrope-receiving patients (22.5%) died. Hypothermia was present in 56
(62.9%), of whom 52 (92.9%) died. Non-survivors had lower GCS, blood pH, and blood glucose compared
to survivors.
Conclusion: Mortality is high among pediatric drowning cases in Urmia, northwest of Iran. The identified
epidemiologic and clinical parameters can play a key role in prognostics, highlighting the importance of
preventive strategies and early management.
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Extended Abstract

Introduction

rowning is a major cause of unintentional

injury-related mortality in children and

represents a critical yet preventable global

public health issue. Despite numerous in-

ternational reports highlighting regional
variations in risk factors, clinical manifestations, and
outcomes, limited data are available from Iran, especially
its northwest region, where natural water environments
significantly contribute to drowning incidents among
children. Understanding the local epidemiology and
clinical predictors of mortality is crucial for establishing
region-specific prevention strategies and improving early
management protocols. This study aimed to investigate
the epidemiologic patterns, accident characteristics, and
clinical and laboratory parameters associated with out-
comes in children hospitalized due to drowning in Urmia,
Iran, over ten years (2013—-2023). By identifying prognos-
tic markers such as Glasgow coma scale (GCS), hypo-
thermia, need for cardiopulmonary resuscitation (CPR),
intubation, and metabolic disturbances, this research aims
to provide evidence-based insights to guide clinicians,
policymakers, and public health authorities in reducing
drowning mortality and improving hospital care for pedi-
atric drowning victims.

Materials and Methods

This retrospective cross-sectional study included all
children under 18 years of age who were admitted due to
drowning or near-drowning to Shahid Motahhari Hospital
in Urmia from 2013 to 2023. A total of 89 medical records
meeting the inclusion criteria were retrieved. Demographic
information (age, sex); accident characteristics including

Table 1. Summary of key clinical predictors of mortality

place of accident (private pool, public pool, river, canal,
well, & ganat); submersion duration (less or more than
10 minutes); time/season, occurrence in holidays/non-
holidays; clinical information including GCS score, body
temperature, presence of hypothermia (<35°C), the need
for CPR, endotracheal intubation, inotrope administration,
and admission to the pediatric intensive care unit (PICU);,
laboratory information, including blood glucose and
blood pH. The main outcome variable was hospital
mortality, categorized by survival and non-survival.

Data were entered into SPSS software, version 27.
Descriptive ~ statistics (frequency, percentage, mean,
and standard deviation) were used to describe the data.
Inferential statistics included Chi-square and Fisher’s exact
tests for categorical variables and independent t-test or
Mann—Whitney U test for continuous variables, depending
on the normality of data distribution. P<0.05 was considered
statistically significant.

Results

A total of 89 children were hospitalized due to drowning
during the ten years, whose mean age was approximately
9 years. Of these, 61 (68.5%) were boys, and 28 (31.5%)
were girls. Mortality occurred in 53 children (59.6%), in-
cluding 33 boys (54.1%) and 20 girls (71.4%); although
higher in girls, the sex difference was not statistically sig-
nificant.

Most of the death cases due to drowning occurred in natu-
ral environments such as rivers, canals, wells, and ganats
(n=46, 83.6%). In contrast, survival was much higher in
pool-related drowning cases, with 78.9% survival in pri-
vate pools and 80% survival in public pools. Most drown-
ing accidents occurred on holidays (n=58, 65.2%) and in
summer (n=45, 50.6%).

No. (%)/ Mean1SD

Clinical Factor P
Survivors Non-survivors
CPR performed 6(20) 24(80) <0.005
Intubation 0(0) 20(100) <0.001
Hypothermia 4(7.1) 52(92.9) <0.001
PICU admission 5(17.2) 24(82.8) <0.005
GCS (mean#SD) 7.912.4 4.3%3.7 <0.001
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Thirty children required CPR, of whom 24 (80%) died.
All 20 intubated patients (22.5%) and all 20 inotrope re-
cipients (22.5%) died. PICU admission was required in
29 children; however, 24 (82.7%) died, reflecting the se-
verity of their condition. Hypothermia was observed in
56 children (62.9%), of whom 52 (92.9%) died, indicat-
ing a strong association with mortality. Laboratory find-
ings further demonstrated significant differences between
survivors and non-survivors. Mean GCS score was con-
siderably lower in non-survivors (4.3+3.7) than in survi-
vors (7.9£2.4). Mean arterial pH was also lower in non-
survivors (6.92+0.10) than in survivors (7.30+0.10).The
mean blood glucose level was also significantly lower in
the deceased group (82.1+20.1 vs. 134.9+18.8) (Table 1).

Conclusion

This ten-year analysis demonstrated the high mortality
rate among pediatric drowning cases in northwest Iran,

particularly in those occurred in natural water environ-

ments. Prolonged submersion, need for CPR, intubation,
hypothermia, low GCS, and metabolic acidosis are risk fac-
tors. The highest mortality among intubated and inotrope-
receiving children reflects severe hypoxic injury at the time
of admission. The findings highlight the need for targeted
preventive strategies in high-risk environments such as riv-
ers and canals, where most deaths occurred. Community
education programs, improved water-safety regulations,

parental supervision, and widespread CPR training may

substantially reduce mortality. Clinically, early identifica-
tion of critical prognostic markers and rapid initiation of
advanced life support are essential for improving survival.
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