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TS This is a descriptive and retrospective study. The data of children under 15 years of age who
experienced drowning events (fatal and non-fatal) in Guilan province during 2017-2021 were extracted
using a checklist and analyzed using the autoregressive moving average (ARMA) time series model.
[{EEMTE During the five-year study period, 106 cases of fatal and non-fatal drowning in children were
identified, including 71 boys (67%) and 35 girls (30%), mostly aged 11-15 years (54.7%). Most drowning
accidents occurred in the summertime months, from 12:00 to 20:00 (56.6%), and in the sea (66%) or
rivers (11.3%). Based on the ARMA model, decreasing trends were observed in the number of drowning
deaths during 2017-2021.

Keywords: ¢ [LEIER The high prevalence of drowning in children aged 11-15 years, mostly occurred in the sea,
Drowning, Children, : highlights the need for increasing the number of lifeguards on beaches and their continuous training.
Regional burden, The development of pre-hospital emergency centers on beaches and natural water environments is also
Guilan, Iran © essential in Gilan province.
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Extended Abstract

Introduction

rowning is the third leading cause of un-
intentional death worldwide. In many de-
veloped countries, it is the second leading
cause of death in children under 15 years
of age, following traffic accidents. The in-
cidence of drowning in children varies across countries.
Previous studies have shown that most fatal drownings
occur in low- and middle-income countries. In Iran, the
annual incidence of drowning deaths in children under 15
years of age is 6.12 per 100000 population, although this
may be underestimated. The common locations of drown-
ing vary by age. In children under one year of age, home
swimming pools, especially bathtubs, are common sites,
while in adolescents aged 15-19, natural waters such as
streams, rivers, and lakes are more frequent locations for
drowning. Drowning occurs most frequently on week-
ends and in the summertime months. The aim of this study
is to determine the regional burden of child drowning in
Guilan Province, Iran, that occurred during 2017-2021.

Methods

This descriptive and retrospective study was conducted
using the data obtained from the national drowning reg-
istration system. The data of children under 15 years of
age who experienced drowning events (fatal and non-fa-
tal) were extracted using a checklist and analyzed using
the autoregressive moving average (ARMA) time series
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model. Fatal drowning data was collected from the death
certificates, local police stations, and hospitals. Non-fatal
drowning data were obtained from the emergency medi-
cal services (EMS) center, the Red Crescent Society, the
municipality, fire departments, and the Lifesaving Society.

Results

In this study, data from 106 children who experienced
drowning events during the study period were analyzed.
In terms of gender, 71 were boys (67%) and 35 were
girls (30%). The majority was in the age group of 11-15
years (54.7%), followed by age groups of 6-10 (27.3%)
and <5 (18%) years. Regarding the drowning location,
the most prevalent site was the sea (66%), followed by
rivers (11.3%). Out of 106 drowning cases, 51 (48.1%)
were treated by the EMS, 34 (32%) by the Red Crescent
Society, 20 (19%) by the Legal Medicine Organization,
and only one case by the fire departments. Also, most of
drowning accidents occurred in the summertime months
(July, July, and August), while the least occurred in the
wintertime months (December, January, and February).
Regarding the time of drowning incidents, the high-
est number of incidents occurred from 12:00 to 20:00
(56.6%), followed by 20:00 to 8:00 ( 32.1%) and 8:00 to
12:00 (11.3%). During the five years of study, 63 (59.5%)
children died due to drowning, of whom 39 died at the
scene. Analysis of the data using the ARMA model plot-
ted in Figure 1 for drowning incidents in children under 15
years revealed a slow decrease in the number of drowning
deaths during the study period.
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Figure 1. Trend of drowning deaths among children in Guilan Province, Iran, during 2017-2021
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Conclusion

There were 106 drowning cases among children in
Guilan Province, Iran, during 2017-2021, including 67%
boys and 33% girls, mostly aged 11-15 years (54.7%).
Most drowning accidents occurred in the sea (66%) and
rivers (11.3%). This highlights the importance of increas-
ing the number of lifeguards on beaches and providing
continuous training to them. Additionally, developing
pre-hospital emergency centers and Red Crescent facili-
ties on beaches and in natural aquatic environments is es-
sential in Guilan province. The time-series analysis indi-
cated that the number of drowning deaths in children had
a downward trend from 2017 to 2021. This suggests that
the COVID-19 pandemic did not affect the death trend.
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