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Abstracts: In Thailand, drowning among school-age children is an urgent health problem. Every student of school age
should practice safe drowning avoidance techniques. Sakon Nakhon Province's Mueang District, 16 drowning deaths were
identified by the retrospective study from the previous five years (2018-2022). In addition, a cross-sectional analytic study
was also conducted to explore the characteristics and risk factors associated with drowning. The sample included 531
children under the age of 15 according to the survey. Multiple logistic regression and descriptive statistics were used for
analyzing all the data. The results were summarized as follows: With an average age of 7 years and a smallest age of 3
years, the death rate for children under 15 who drowned between 2018 and 2022 was 50.0 % in 2018. They were
predominately male (68.8%), and 45.1% of them worked during the week. 68.8% in the farm's pool The incident involved
43.8% of the residents of 4, of which 43.75% were family members and 31.0% were friends. Natural water sources have
certain physical features like slick ground and sloping pool margins. Furthermore, the proportion stayed at 75.0%, more
factors than other types of fatalities were linked to the severity of drowning, including swimming activities, having completed
primary school, and a lack of parental care, which was statistically significant at the 0.05 level.
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1. INTRODUCTION

Only 16.3% of Thai children under 15 who responded to the survey claimed to have gone swimming over
the summer and school breaks. Holidays in October fall on Saturdays and Sundays from 12 to 17:59,
rendering March and May the busiest period. There are 875 deaths on average per year, or two per day, and
the mortality rate per 100,000 people (2010-2019) ranges from 6.1 to 9.4. The case fatality rate from
drowning is 37.2 per year, with a national average of 5.7 per 100,000 people [1]. According to the 2017
report on critical issues for child drowning prevention campaigns by the Non-Communicable Diseases,
Department of Disease Control, and Ministry of Public Health, children between the ages of 10 and 14 are
the most at-risk group, and the number of drowning deaths increased 14.5% from the previous year. Boys
drowned 2.6 times more than girls, accounting for 17.5% of children who drowned while swimming
[2]. Furthermore, the relationship between swimming ability and the danger of drowning was looked into,
however there is no conclusive evidence that the rate of drownings is increasing. More water sports are
played by better swimmers, and they feel more at ease participating in high-risk activities like swimming in
unprotected waters [3]. The highest rate of drowning deaths occurred in Thailand's northeast, where children
under the age of 15 perished at a rate of 7.2 per 100,000 inhabitants, according to data from 2020[4]. This
made Sakon Nakhon Province the first highest in the nation [5]. A mortality rate of 6.0 per 100,000 people
was achieved by 18 drowning deaths among children under the age of 15. There are 4.5 drowning deaths
per 100,000 people in the Mueang Sakon Nakhon District, or two drowning deaths of children under the age
of 15 years. The Ministry of Public Health's basic indications were exceeded by the majority of them, who
died in agriculturally used water[6]. Wherein the aforementioned deaths have adverse impacts on people
individually, within families, within communities, and within society [7]. In the ensuing ten years, 16,696
children are expected to drown if nothing is done.[8] In order to reduce unnecessary losses, a range of
drowning prevention technigues are needed. There are certain water safety measures in place, and it is the
community's duty to follow them [9].

We can grasp the regional environment by looking at school-aged children's drowning prevention
behaviors. The planning of how to encourage drowning prevention among school-aged children will be
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greatly aided by the information provided to families, schools, communities, and affiliated organizations[10].
So This study aims to provide an understanding of the problem situation, and risk factors for drowning in
children.

2. Materials and Method
2.1. Study Design

This study was retrospective and cross-sectional analysis research. Data were collected from the
investigation form for patients who drowned and treated at Sakon Nakhon Hospital, throughout the previous
five years (2018-2022).

2.2. Participants

Sakon Nakhon Province has 531 elementary school students. That took part in the survey, quantitative
guestionnaires to assess knowledge, social support, and preventive behavior. These questions were
developed by reviewing and evaluating relevant research studies. Data from a report and the hospital
management system program for the last five years (2018-2022), at Sakon Nakhon Hospital on the
drowning investigations.

2.3. Data Analysis

All data were analyzed by descriptive statistics: Nominal variables were presented as numbers and/or
percentages. Continuous variables were presented as means * standard deviations (SD), with the personal
characteristics such as sex, age, education, swimming experience, and swimming skill. Inferential statistic:
evaluate the severity of the risk factors for drowning among school-age children using the variables odds
ratio, 95% confidence interval, and multiple logistic regression.

2.4 Ethics Approval of Research

This research was considered research ethics in humans by the Human Research Ethics Committee of
Sakon Nakhon Provincial Public Health Office, Thailand, number of SKN REC 023/2565 dated 19/01/2023.

3.RESULTS
3.1 General Data

The most of samples were male (68.8%), with a average of age 7 years (SD = 3.674) minimum age 3
years, lower secondary school level (42.77%), inability to swim (68.75%), normal brain development
(81.25%), and congenital disease (25.0%).
3.2 Information of Drowning

According to data on drowning incidents among children under the age of 15, the year with the greatest

proportion of drownings was 2018 of 50.0%, and the distance between the accident site and the home was
0.5 km. and 2 kms. (18.8%) (M = 10.581, SD = 23.939), as shown in table 1.
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Table 1: Situation of drowning deaths among elementary school students during the year of 2018-2022
(n=16)

general data frequency percentage

1. Years

2018 8 50.0

2019 1 6.3

2020 2 12.5

2021 2 12.5

2022 3 18.8

2. The distance between the scene and the house

< 1 kilometer 9 56.25

>1 kilometer 7 43.75

Mean = 10.581 , SD. = 23.9396 , Min = 0, Max = 90

According to the findings of a three-year retrospective study, the majority of the drowning victims,
68.80%, were male and frequently passed away between the hours of 13:00 and 15:00 in the previous 16

incidents with a high mortality rate of 50.0% in 2018. 56.25 % perished on designated days,
frequently passed away at the farm's well, as a result of hazardous environmental conditions
drowning (81.30%), as shown in Figure 1, 2.
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Figure 1: Presents data on children under 15 who drowned and died
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Figure 2: The map showing problematic data on drowning deaths in area of Sakon Nakhon Province, 2018-2022
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3.3 Factors related to the severity of drowning

Factors related to the severity of drowning included playing in the water, being at the pond in the fields,
being at a primary school, and non-caretaker while entering the water, as in Table 2.

Table 2. factors related to the level of severity drowning

(n=16)
dead survive
factors chi square test P-value
(percentage) (percentage)

1. Activity
Accident 4 (100) 0(0) 12.718 0.026*
Help drowning 1 (100) 0(0)
Play in the water 7 (100) 0(0)
Catch fish 1 (100) 1(50.0)
Walk the dog 0 (0) 1(100)
Shower 0 (0) 1(100)
2. Place
Pond in school 2 (100) 0 (0) 8.342 0.038*
Pond in the field 7 (100) 0 (0)
Water park 1 (50) 1 (50.0)
Phung River 2(66.7) 1(33.3)
Swimming pool 1 (100) 0 (0)
In the house 0 (0) 1(100)
3.status education
Lower than primary school 5(62.5) 3(37.5) 3.692 0.45
Primary school 8 (100) 0 (0)
4. Caretaker
Not caretaker 4 (100) 0 (0) 7.467 0.028*
Sister 1 (100) 0 (0)
Grandparent 1(100) 0(0)
Uncle 2 (100) 0(0)
Friends 4 (80.0) 1(20.0)
Parent 1 (50.0) 1 (50.0)
Aunt 0(0) 1(100)

Note: *p<0.05
3.4 Risk factors for drowning in children

The risk factors for drowning of school-aged children was an age, the 12-year-old group had drowned
51.1%, and had a risk of drowning 1.42 times (95%CI = 1.00 — 2.022, p = 0.050).

The group that went to swim more than 4 days per week had drowned 70.0% and had a risk of drowning
2.77 times (95%Cl = 1.051 — 7.351, p = 0.032).
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People who were not trained in survival skills from drowning. 61.5% had drowning, and 2.05 times the risk
of drowning (95%CI = 1.139-3.687, p = 0.015).

People who had not been informed about drowning prevention 50.0% had ever drowned, and had a risk
of drowning 1.49 times (95%CI = 1.054-2.105, p = 0.024).

People who had never received drowning protection 55.1% had drowned, and had a risk of drowning
1.635 times (95%CI = 1.083-2.468, p = 0.019) as shown in Table 3.

Table 3: Risk factors for drowning in children (n =531)

Drowning experience

variables %L;ie Adjust OR 95%ClI (p-value)
never ever
amount amount
(%) (%)
Age
-10-11 % 190 (57.8
10-119 ®78 139422 1022 1.422 1.00-2.022 0.050*
12¢ 99 (49.0
129 490 103 (51.0)
Frequency of swimming per week
Amount 1-3 days 268 (54.4
y ( ) 225 (45.6) 2.519 2.779 1.051-7.351 0.032*
>4d 6 (30.0
Z 4 aays 300 4 70.0)
Has received training in drowning survival skills training
20 (38.5
Ever (38.5) 32 (61.5) 2.012 2.152 1.139-3.687 0.015*
Never
269(56.2) 210 (43.8)
Obtaining information
146 (50.0
Ever (50.0) 146 (50.0) 1.19 1.49 1.054-2.105 0.024*
Never 143 (59.8)
196 (40.2)
Playing in the water while having a fever
Ever 252 (56.6) 193 (43.4) 3.158 3.578 1.363-6.922 0.020*
Never 37 (43.0) 49 (57.0)
Acquiring swimming aids
Ever 236 (57.1) 177(42.9) 1.125 1.635 1.083-2.468 0.019*
Never 53 (44.9) 65 (55.1)

Note: *p<0.05

4 Discussion

Children who drowned in the research areawere mostly male, according to the drowning's
characteristics. There was twice as many men as women [11]. It was shown that men perished from
drowning incidents at a higher rate than women who attended pre-primary school and were between the
ages of 4-6 years. The most typical discovery [12]. Who researched the epidemiology of drowning among
children at Sultan Qaboos University Hospital discovered 74 cases of drowning, 73% of which were male,
and 59% of them were under the age of six. This is because young children are naturally curious at this age
and lack the intellectual capacity to recognize the dangers. Most of them lacked swimming ability [13].
investigation of the reasons why children drown and how to prevent it. It was discovered that just 4.4% of
children under 15 years old swam to survive, whereas 23.7% of them. Their brain development was normal,
they have no medical conditions, the majority of drowning occurrences happened in 2018, and it takes an
average of 10 kilometers to travel from the scene of the accident to your home. A pond in a farmland was
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identified as a factor in the Mueang Sakon Nakhon District drowning deaths of school-age children
[14,15,16]. who researched how problems with child drowning are seen in Thailand. In the event, elementary
school children were left unattended and alone near water sources including ponds and digging ponds [17].
who investigated the prevalence of pediatric drowning at Sultan Qaboos University Hospital. At the time of
the occurrence, 52.7% of drownings occurred in unsupervised swimming pools as a result of being left
unattended [18].

The findings of this study emphasize the significance of primary and secondary prevention in lowering
drowning injury mortality and severe outcomes. Particularly, all of the fatal drownings in our cohort involved
youngsters who were not being watched. Our results are in line with earlier research showing that injury
downtime of N5 min or longer was linked to a higher risk of mortality [19]. Young infants should never be left
unattended near water, especially bathtubs, for any length of time since they are more likely to drown and die
[20-21]. The necessity of ongoing adult supervision was underlined in the American Academy of Pediatrics'
study on drowning prevention [22]. Unsurprisingly, it has been demonstrated that prompt action after
detection considerably lowers the likelihood of a negative outcome. This is in line with the CDC's
recommendations and the results of research looking at how bystander CPR affects drowning outcomes [23—
24]. Everyone in the community must work together to prevent drowning, and must take the issue of
drowning in the community seriously. Encourage collaboration in the creation of plans for social and physical
development by highlighting increased involvement from all sectors to ensure the sustainability of the
development of drowning prevention, operations are planned for acquiring funds, acquiring equipment, and
changing the environment, which is a source of danger for drowning. There is information available on how
to prevent drowning, teach children how to swim, correctly rescue drowning victims, and perform
cardiopulmonary resuscitation (CPR) on kids. The use of a playpen, indoor water supplies, school water
supplies, and farm water sources should all be managed with equipment at hand [25-26]. In addition, a
study on drowning and accident situation during the COVID-19 Outbreak, found that the majority of patients
were elderly, women, and adolescent patients. That needs to be taken into account in terms of rules,
preventative actions, and the creation of a service unit quality system. For helping with this issue [27-28].
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