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Available Online: 01 Oct 2025 Introduction 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.

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, & qanat); 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. (%)/ MeaniSD

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) 7.9+2.4 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 (7.942.4). 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 (82.1420.1 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.

Autumn 2025. Volume 11. Number 3

Ethical Considerations
Compliance with ethical guidelines

This study was approved by the Ethics Committee
of Urmia University of Medical Sciences (IR.UMSU.
REC.1403.098). Patient confidentiality and data privacy
were strictly observed.

Funding

This article was extracted from a thesis funded by
Urmia University of Medical Sciences.

Authors contributions

Design, conceptualization, methodology, supervision,
review &  editing:  Ezatollah  Abbasi;  Design,
conceptualization, supervision, validation, writing the initial
draft: Mohammad Salavatizadeh; Data extraction, analysis,
visualization, investigation: Arash Dast Shoste.

Conflicts of interest
The authors declare no conflict of interest.
Acknowledgments

The authors would like to thank the Vice-Chancellor for
Research and Technology of Urmia University of Medical
Sciences, and the pediatric and PICU staff of Shahid
Motahhari Hospital in Urmia for their cooperation.

Abbasi E, et al. Epidemiologic and Clinical Characteristics of Children With Drowning Admitted to a Hospital. J Health Res Commun. 2025; 11(3):96-103.



https://jhc.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
https://en.umsu.ac.ir/
http://Urmia University of Medical Sciences
http://Urmia University of Medical Sciences
http://Urmia University of Medical Sciences
http://Shahid Motahhari Hospital
http://Shahid Motahhari Hospital

”»°
2]
¥ oslads 1) 0y90 NFeF by J/LV/’ ://W &W
. 0 )

™ sUgS 9,15

CrossMark

Ol jlowt 33 (S 358 U (6 pian 5095 (Slr 9 SC ol guot] (SUa S 529 (omw 52
YFeY G IYAY JUo 5l arogyl (5 pedro dagensd
Yatubicans (b)) 0 Yodlj Slolo demee® @@ ) wlie dllesje

2Ol edang ledang S5 pole olSitils ¢ S5 00SLiils ((S'35S (slas lows 09,5
2Ol el edang yledng f S5 pale olSitils o S5 00SLIS o S5 09,5 .Y

Use your device to scan
and read the article online

Citation: Abbasi E, Salavatizadeh M, Dast Shoste A. [Epidemiologic and Clinical Characteristics of Children with Drowning Admitted
to a Hospital in Urmia, Iran: A Ten-Year Study (2013-2023) (Persian)]. Journal of Health Research in Community. 2025; 11(3):96-103.
https://doi.org/10.32598/JHRC.11.3.3

https://doi.org/10.32598/JHRC.11.3.3

VPeF (20,9917 sl o 3w 10
XN C

. VEoF ols,5 0 5 b o 5

: VEF o8 s Ll
9 S5l sraddl (5o T 29 (o0 B Ly dalllas (- cand (5395 (G000 12 110905 yo rten Sl 31 (S (T332 21Bb g dole
Voo Ao 5l s (s 9 (S5, e 4o (15055 g2l
oS i sy 33395 00 (5 VE oY B ATAY (gl Jlos oo 4 Jlos VA 33 S5 A ¢ salaio anlllas sl 15 2,15 j5,
0 33 8t iyl syl S SIS (S o) el sl 5L il oo  Jonmsipmnr
s Jeloss g gl 5l (Qyg- 18 5 PH) oalSalosl sloasily 5 (1 slod 15255 oy slaceily
KRS ATA RACERGRPRWIRY.) /) I RESVOPIE JUSR YL Z XY AWIRS 217\ BV 7 SWRT AWIRY 7 Y/ PSS ¥ F)
(o Ae) 525 YT (591 o8 bl Codd S3g5 ¥ 5luols &, (Buo 0 AVIP) (camds sladnasns 10 5 pe s iy Al ()55
hles 00,0 PY/A 10 soiguad a3ad g8 (o YVIB) (g gl oainSedly 1o 9 (duo yd YY/B) dagisl o)l Lo da 0385 <gd
ot 5705 5 038 7 PH 5l SIS S1aS e oo sy i35l cfor T i AV/A 45 0 20
ORI ENL ST IXPWEPY
e sl slo 5L 5 Siglarans) Joge el e WL sragS o b ol o Jlas (55 13 (S 36 5 o
sl (63970 (s ot St ke 9 (63 3 )] 4y g g 923l s (Gl 5 45T sty o Sl g
055 015395 o S i3 )b cenoy u gl Lae oS

1J 9o oy 93

os‘jé‘,l.o Soxo

O35S (slas jlass 09,5 (Kb y 0STElS cdng | (K pole olKiils cdpag ) 1 SLES
+AA (FH YYYYV-AL rodli

salavatizadeh.m@umsu.ac.ir :4ebb/,

Copyright © 2025 The Author(s);
This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-By-NC: https://creativecommons.org/licenses/by-nc/4.0/legalcode.en),
which permits use, distribution, and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.



https://jhc.mazums.ac.ir/index.php?slc_lang=fa&sid=1
https://orcid.org/0009-0004-5270-666X
https://orcid.org/0000-0001-6233-1444
https://orcid.org/0000-0001-8372-2911
mailto:salavatizadeh.m%40umsu.ac.ir?subject=
https://jhc.mazums.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.32598/JHRC.11.3.3
https://crossmark.crossref.org/dialog/?doi=10.32598/JHRC.11.3.3
http://journal.gums.ac.ir/page/115/Open-Access-Policy
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en

/L?/’V/W &‘/y

Jad 5 olej iz ) (Semez SAMLL.CE)S B o)z
(goya> ) 98y Jore ((Juhasipe b Juass 39, celol>
Fe5) (S8 plaja (D3 g ol ¢ JUIS el e
SleS bt aiile) b sl jasls g (aido Vo 5l aa b
"9 sl bl 4 Lo o sled Cunidg (GCS) '5&)@
P Sre 3 gl slagls 5l esliiul gmualigul (CPR)
S 7 el lodsy s 5l (PICU) T lS968 0535 (slocadl o s
33,5 s PH g g5 08 el a3l polie puizen
3 oéLﬂ..\.m‘ L g VY aseus SPSS Jli8le 5 4y 09,9 31 us Wools
I g Jitns () lslin g shoogi s )lol slagiges
0 Jolos (239 5 lge 10588 585 (yge3 5 Y15 spina

AL ST i +1+0 oS (55 sina g

il

IVAY Gla L b (Sad§,8 clea; S5g5 A gaooma yo
e Gl jlows 50 Jlo A 0gas g (52Kl LVFLY L
9 s (Ao )0 PAID) 423 £V S Sl (6 i Aoyl (5 pplao
YV Ol 58 32095 yo ol 3 . didgy 550 (o yd YV/B) ,25 YA
399 ()0 YV/F) 0)90 Yo 1550 10 9 (do o OF/Y) 0,90
225 o gine gkl i 3l iz 99 oy gl iz o

il (g ol ol Sl lagy aule b dlol> £485 Joee
alog) 39, Jolds gaabs slodazno 15 yogS o G yidin
oS Jl 0 (o ;3 AVTF 60 )50 £7) ol oaalite L g ol JULS
(0o ;0 YA 15,90 10) (soga sl ol 10 (609m (il5ee
ol )lej paiil.ogy ity (duoyo As 99,90 VY) oges g
3045 g ools Fy Judasi (sloig, 40 (o yd FOIY) )50 OA
4 odabite Jolasi oé slaje) il fider yragSye 09,5
3 e (i (Ao yd B4/F) 0590 TO L il yuiman
cib by Sadsg,e

CPR 4 (0o ys YYIY) SogS Ve o ol slaasls jhaisl
(e 350,5 igd (Ao o Ae) T 51,85 Y a8 wals 5Ls
Voo) (Sod g o plonil yaunlbigiinl (0o yd YY/O) Lo Yo yo
Forsil slag,ls 5l colaxwl .aisls cuws 31y 055 ¢yl (dusyo
Spody Ko a5 0l (055 (Moyd YY/B) SagS Yo jo
PICU ;o (auoyo YYIF) Jlow YA oyl pogdle .aiuds yoxine
3952350, g8 (duoyd AYIY) (LT 51 585 Y a5 ol (5 yiams
OY a5 ol oudlice (3o yd FY/Q) S5g5 OF 10 5u5 (oo yigand
) ojleds Jauz) 030 )8 spiie S pe dy (2uoy0 AY/) 080

2. Glasgow Coma Scale (GCS)

3. Cardiopulmonary Resuscitation (CPR)
4, Pediatric Intensive Care Unit (PICU)
5. Independent sample t test

6. Mann-Whitney

7. Chi-squared test

8. Fishers exact test (FET)

Yooyl 1) 090 NF+F 5ol

.

LYRUTY

OB05S 18 (G0 ud yong S ya (ol Jle 5l (S (Sadis,é
053 99 b 5y98bgé 5l (LA (S Pl plgisds g S
Syo zge lods ony ol [N 0gdio iy ya5 agile 1o
SLocpusl Wlg5 50 523 1 5 e 3,50 40 A 09 0 ST
5 S o yo slaan 3o o ks sla Slgilic gras wyads
¥ Y] S Jaots eadlw pllis g ooyl

ez cutigs ool AN ol
A 0 Caws 3l 1) 095l (Sab3 8 Sy ez 50 48 e
9 ol delps b sloyeiS 10 0l cal w0 A0 5l i
Wog,S lilszgs g Jlw B 55 (S99 [F] w0 g0 &) Jawgie
2y 33 OB ) Gl Gl 9 Wigdioo Dgmne Jlas
Ornte 3 (S 9 bodu 9 Slool> wldolas I yuy (soes il
Sglitte garomo Jayl 1 gy &) iy 0lg> ol 590 (565

Sl gl o Cdél (Yo, o 4S5 sbay sl
5° 45‘;5)‘) ‘..mo‘sa t) (‘5.05& 6Lb).7r.:.u‘ 9 U‘5 ..L;Lo)
aiile gruub ladaimme o il (llozgs g 55,5 lSsS
soyirad [V o-A] 048 g0 odalic 4zl yo ¢ JUIS ailso,,
395 a5 ) 555 9)l9e (e Judasi (gl 5 (liannls Jud
IV ws o olass]

Yoo Sgd> SYlo “

sogliel j0 cadplxil sgaza slaimghy «lpl o
sl o Sadge as wilesls olas LAlS o o jas3be
s ge JSai |y (50 Sye 3l P I o o2l
Lol Sl )5.‘2‘.5 U}CJLA&S LY slaesls ‘Q—.’.‘éj’.'jli
aile) pdy g 50 Sl S aSld (o R3Sl
4 Wl e (o9 9 Ll Cumdy (g ledign gl
Ol sl e g 5 by b s pe Julse alulil
S SaS Lo

Gwiod ol e slilaie Slalllas NS g £gd90 Covosl asazgils

A0S b 9 Siglsednl sla STy oy Sa L
Sdas 0aged pljlon ;0 (Sud3E Cdeay ondis

Al bl Ve 03l Sy b dnag)
STy

WA 35 oS08 ool (65 0 (sxbaie g0ty dalllas ol
b Sadse cdea 1EY BTV gale b 4 Sl

drng)l (6 trlan e gl (i o 50 (S, 4 Su03
3,50 &Si‘i’)‘i od.?’).;’ A Egomo 4O W) fl;u‘ AW (S yanns

1. World Health Organization (WHO)

b 6y 355 gl 9 S lpmntet] S g 0ot 5 s I



https://jhc.mazums.ac.ir/index.php?slc_lang=fa&sid=1
https://www.who.int/
https://motahari.umsu.ac.ir/
https://motahari.umsu.ac.ir/
https://motahari.umsu.ac.ir/
https://motahari.umsu.ac.ir/

”»°
2]
¥ oslads 1) 0y90 NFeF by J/LV/’ ://ﬂ/ &W
. 0 )

OF-Y-IYAY) dog)l (5 ke e Gl Loy 53 (Sd38 o b osd (52 (5355 )3 (Sl Lo by b (S (sl st (s b3l ) Jguir

(w2 y3) Sluws
g wlinw jlow dolyy
s Sy O a8 50 9 S92

S\FEND) YY(o¥) YA(FO/A) o

-IWYYe oz
YA(¥V0) Y-(VV/F) AYNF) s
(V) £(YV/Y) AB(YA/R) oy yl

>efeey® VA(VF1R) Y(Y-) WW(A+) soges ySitl Bals G901 Joxo
BO(EVA) F5(AYIS) a(\#1¥) Sl g ol ¢ JUIS ilsg, g,
BAPOIY) ¥ (OF/F) YY($5/0) sy

AR £l 39,
FAYT/A) YY) 3(v) it i
¥+ (YY/PY) 1)(a0) a(r0) e
Fod-+/5) YY(VVY) W(YAR) oks

oDV ol o
W(¥/5) B(YA/D) AFY/0) 3
W(OY/Y) B(YY/¥) F(WI¥) s
YA(YY/0A) (+) Ya(V++) 4,8 Ve 3l aS

>ofeey* SMBEyE loj e
4 (VIT) AY(ANY) YOY) FHERRSTET
Y+ (5-1Y) Y¥(A+) #(¥+) oAb

ofeed™ CPR
(YY) ya(a/y) Y+ (0+/A) oAl
Y+ (vY/a) Ye(der) +(+) byl

> ofeey® Opebyiil
$A(Wa) YY(FVIA) Y5(Ov/Y) %)
Y+(Y¥/a) Yo(Ver) +(+) 43S

= AR gl
FA(Y/0) Y(SVIA) YE(OYIY) S
Ya(rY/5) YF(AY/A) B(WIY) oA 5 s

of o0 PICU p (g
£ (V1Y) YA(EAY) (WY) REPRm
OF(EYA) AY(¥/4) F(Y/) ¥ 5 28

>ofeey® o led
SY(YVIY) )(¥) YY(AY) Y0 5yt

/9,’:/u/;q§;j Socgine BP0 (SIS j9ome (yga3l ** et 330 (yge3] *

S Y it 8395 Sl 9 Syelgmosnt] SS9 (pwsnt Oy Seb g s Al



https://jhc.mazums.ac.ir/index.php?slc_lang=fa&sid=1

vy &/W-‘;&'»‘?Jf

Yooyl 1) 090 NF+F 5ol

(VF+Y=IYAY) oy, 6 tbe et oot 10 (ST hbEf e b ouiies i 5058 10 il dels U oS (sl e e L) ¥ Jpio

Slamecdl oot Sike )
P Joey
Js (n=0Y) sansiugd (n=Y'F) axdlydgne
>efen) OIALY MAFATAS YIAtY/f GCS
>efer) YIVE-lY $av./y iyt pH
>of+0) Y F/DESY/D AYINEY /) WEAEI\NA (BS (mg/dl

> — .."«5::; 2
NN

g3y BB Sl 31 (59m
M 4508 5I(IR.UMSU.REC.1403.09A) o Loy y siug5s
30,8 Sl 1o dieg )| (S jy pale olKiils

Jlo o>

Sodidld dtudicums b, Aabobl 5l 43,5, allie ()l

‘951: olKasls “5{3’)& oaSisls ;‘_,,S.’Ia).; 6‘43)" 6):S‘> é.\afu
9l 9 Slasiod Caglae Cole b 5 009 dreg)l (S
Sl 00 ial:u‘ 4\3.43)‘ QSi‘:’)'»" P’l"' Rails

‘:’@M’ “93 G:«s )L:\.o

9 sl c03ay e oulid by >l 5 53l o]
wsllas >k g sl o0yl s awles alllesse allio iglys
iallie s gistons )10 g (i Lol c0fg 2 S e 9 Ol
155l ygea0 9 3o dosld Judo g pudais s00l Slslo dazo
A Cawd U:’ )T
&l o )5
35 adlie 5 La5 dlie oyl y ot s gl by

k“;i.::).‘g ‘051.9 Kl ‘5)3L255 OLM““ S5 CAJer.A )l ulf')“"““'.’.}’
Oll393 0529 (Slocudl e (3w g ()S0g5 Side (LS5 g Aoy

9 S5 s Ken Sl 4 dreg)l jedas St (ylbias Lo

)b s.u.n’ J)L'Z?‘ P<«/+0 5‘53.7.‘:'5—&,.& u}a)i

ols oyt (¥ ojlods Jgaz) 2tule;] (sl yusiio (oun)
Pl 7P JB sbareadinngd o lans ;5 GCS 6y (oSl
reizead (YIALY/E [lia 5 FIVLYIV) o5y adlygegs 09,5 5
391 (Blogege 5| oS odigh (o o (195 PH gedaws
09,5 3 565 09 O3B eSileo (VIVE/\ lis 5 $192/Y)
Hlie jo AVNVEY+/Y) 09y yicmmbs (5 loline jebody oaiicigd
Siielas slb sl and e s zmlis ol OV PFAEVAIA
515 e 5 (lons ot Tt > Als] Salgiie g

S5 el g Sy

2o s Ol )9 (it lagtagh b aslllae (ol slaasdly

SIS 5 o yislo 1o snbplonl lallias sl Jstean Lo o dS
P sl slalaza ;0 03191 )l pay losly (i 55
S g5 (pizmen [VW O V] aiwn  Sud3,8 (o ne 4o
(ol Goledon gl ezes (b aSld Coeal lollr
5 Ogemliginl (CPR) aidypgy CMEae 42 55 5 (o0yigen
DVF-VF] aod,S 0l yroseS s talsal b bl o1, (PICU

Solass 18 (6,8 3 35 pod ¢ cogas Cubligs oS0y 3l
OBgS g crally (Bigal o)ls (lohsg Cononl Jlasyy alo
e o cdaolz 40 CPR 590l dausgs el ol dige 40
Lbdil.‘;és) 9 LbJLtlS a ‘su)):ud\) Cudgdne él’r.)“ 9 )‘m
b el )0 Al 350 yrogS e 890 RRLS o Wil o
3)30 3O sy (S S a4 AlgT co D pdy 9y )0 (9>
WS S8 She Ol

P (SIBEE e LS pil> aslllae cggezms
Jolge 9 sl ol 00 VU a9 S 5o b ) ol @2 Loy (S35
b sl atLd 5 (Es8s loj 9 Jome s puizr) Safglamocs]
ol sl ansls 45T b 0 ol (i awlgs co adsl
Sl ) g il sl (15 (sl 2 (line W55 o0 S
3l o329 Calye g ity pgl 3510 50 (Sloyd sla S,

b 6y 355 gl 9 S lpmntet] S g 0ot 5 s I



https://jhc.mazums.ac.ir/index.php?slc_lang=fa&sid=1
https://umsu.ac.ir/
https://umsu.ac.ir/
https://umsu.ac.ir/
https://umsu.ac.ir/
https://umsu.ac.ir/
https://umsu.ac.ir/

Autumn 2025. Volume 11. Number 3

References

[1] Duignan KM, Luu H, Delgado JH, London S, Ratzan RM. Drown-
ing incidents precipitated by unusual causes (DIPUCs): A
narrative review of their diagnoses, evaluation and manage-
ment. Resusc Plus. 2024; 20:100770. [DOI:10.1016/j.resp-
1u.2024.100770] [PMID]

[2] World Health Organization (WHO). Obesity and overweight
[Internet]. 2023 [Updated 2025 December 8]. Available from:
[Link]

[3] Shenoi RP, Crowe JE, Dorfman SR, Bergmann KR, Mistry RD,
Hariharan S, et al. Factors associated with pediatric drown-
ing-Associated lung injury. J Pediatr. 2025; 279:114459.
[DOI:10.1016/j.jpeds.2024.114459] [PMID]

[4] Isin A, Peden AE. The burden, risk factors and prevention strat-
egies for drowning in Turkiye: A systematic literature review.
BMC Public Health. 2024; 24(1):528. [DOI:10.1186/s12889-
024-18032-9] [PMID]

[5] Rahman A, Peden AE, Ashraf L, Ryan D, Bhuiyan AA, Beer-
man S. Drowning: Global burden, risk factors, and prevention
strategies. In: Paradies Y, editor. Oxford research encyclopedia
of global public health. Geneva: Global Public Health; 2021.
[DOI:10.1093/acrefore/9780190632366.013.307]

[6]JinY, Ye P, Tian M, Duan L, Peden AE, Franklin RC. Burden of
unintentional drowning in China from 1990 to 2019 and ex-
posure to water: Findings from the global burden of disease
2019 study. Inj Prev. 2025; 31(5):368-76. [DOI:10.1136/ip-
2023-045089] [PMID]

[7] Quan L, Bierens JJ, Lis R, Rowhani-Rahbar A, Morley P, Perkins
GD. Predicting outcome of drowning at the scene: A systemat-
ic review and meta-analyses. Resuscitation. 2016; 104:63-75.
[DOI:10.1016/j.resuscitation.2016.04.006] [PMID]

[8] Denny SA, Quan L, Gilchrist J, McCallin T, Shenoi R, Yusuf S, et al.
Prevention of drowning. Pediatrics. 2021; 148(2):e2021052227.
[DOI:10.1542/peds.2021-052227] [PMID]

Journal of

HealthResearchinCommunity

[9] Awan B, Wicks S, Peden AE. A qualitative examination of
causal factors and parent/caregiver experiences of non-fatal
drowning-related hospitalisations of children aged 0-16 years.
Plos One. 2022; 17(11):e0276374. [DOI:10.1371/journal.
pone.0276374] [PMID]

[10] Tyler MD, Richards DB, Reske-Nielsen C, Saghafi O, Morse EA,
Carey R,et al. The epidemiology of drowning in low- and mid-
dle-income countries: A systematic review. BMC Public Health.
2017; 17(1):413. [DOI:10.1186/512889-017-4239-2] [PMID]

[11] Maghakian C, Navratil O, Zanot J-M, Riviére N, Honegger A.
Drowning incidents in urban rivers: An underestimated issue
with future challenges in need of an interdisciplinary data-
base to characterise its epidemiology. Environ Chall. 2024;
14:100822. [DOI:10.1016/j.envc.2023.100822]

[12] Keikavoosi-Arani L, Ghahri A, Ehsani-Chimeh E. Using a safety
management approach to investigate predictors of adopting
preventative behaviors in drowning trauma among students. J
Health Saf Work. 2023; 13(1):149-63. [Link]

[13] Akbarpour S, Soori H, Khosravi A, Ghasempouri K, Divsalar A.
Epidemiological pattern of drowning in Mazandaran province.
Hakim J. 2011; 14(1):16-22. [Link]

[14] Raess L, Darms A, Meyer-Heim A. Drowning in children:
Retrospective analysis of incident characteristics, predicting
parameters, and long-term outcome. Children. 2020; 7(7):70.
[DOI:10.3390/children7070070] [PMID]

[15] Cohen N, Scolnik D, Rimon A, Balla U, Glatstein M. Childhood
drowning: Review of patients presenting to the emergency
departments of 2 large tertiary care pediatric hospitals near
and distant from the sea coast. Pediatr Emerg Care. 2020;
36(5):e258-e62. [DOI:10.1097/PEC.0000000000001394] [PMID]

[16] Macmillan K, Hoops K, Gielen AC, McDonald EM, Prichett
L, Nasr |, et al. Epidemiology and clinical characteristics of
drowning patients presenting to a pediatric emergency de-
partment from 2017 to 2020. Am J Emerg Med. 2023; 69:34-
38. [DOI:10.1016/j.ajem.2023.03.053] [PMID]

Abbasi E, et al. Epidemiologic and Clinical Characteristics of Children With Drowning Admitted to a Hospital. J Health Res Commun. 2025; 11(3):96-103.



https://jhc.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
https://doi.org/10.1016/j.resplu.2024.100770
https://doi.org/10.1016/j.resplu.2024.100770
https://www.ncbi.nlm.nih.gov/pubmed/39309751
https://www.who.int/en/news-room/fact-sheets/detail/obesity-and-overweight
https://doi.org/10.1016/j.jpeds.2024.114459
https://www.ncbi.nlm.nih.gov/pubmed/39736377
https://doi.org/10.1186/s12889-024-18032-9
https://doi.org/10.1186/s12889-024-18032-9
https://www.ncbi.nlm.nih.gov/pubmed/38378496
https://doi.org/10.1093/acrefore/9780190632366.013.307
https://doi.org/10.1136/ip-2023-045089
https://doi.org/10.1136/ip-2023-045089
https://www.ncbi.nlm.nih.gov/pubmed/38991718
https://doi.org/10.1016/j.resuscitation.2016.04.006
https://www.ncbi.nlm.nih.gov/pubmed/27154004
https://doi.org/10.1542/peds.2021-052227
https://www.ncbi.nlm.nih.gov/pubmed/34253571
https://doi.org/10.1371/journal.pone.0276374
https://doi.org/10.1371/journal.pone.0276374
https://www.ncbi.nlm.nih.gov/pubmed/36417407
https://doi.org/10.1186/s12889-017-4239-2
https://www.ncbi.nlm.nih.gov/pubmed/28482868
https://doi.org/10.1016/j.envc.2023.100822
https://jhsw.tums.ac.ir/browse.php?a_id=6808&sid=1&slc_lang=fa&ftxt=1
https://www.sid.ir/paper/29550/en
https://doi.org/10.3390/children7070070
https://www.ncbi.nlm.nih.gov/pubmed/32630249
https://doi.org/10.1097/PEC.0000000000001394
https://www.ncbi.nlm.nih.gov/pubmed/29406474
https://doi.org/10.1016/j.ajem.2023.03.053
https://www.ncbi.nlm.nih.gov/pubmed/37054481

