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Abstract The purpose of this study was to report the incidence of drowning accident in order to prevent and
decrease the accidents of drowning. Data were obtained on all accidents of drowning accidents occurred from
January to December 2007 were identified by using the Emergency Activity Daily Report Data from the
National Emergency Management Agency (NEMA). The age, weather, date, location, time and case of the
drowning accident were examined. The Chi-square test was used to compare each group. All comparisons were
made at the p<0.05 level of significance. The result show that the age of drowning accidents for victims aged
20-29 was 27.9%, and for victims aged 30-39 years, 18.7%. In reguard to the age group, drowning accidents
during recreational aquatic activity was age 20-39; 51(44.8%). In reguard to the locations, the number of
drowning accidents in a lake or reservoir during recreational aquatic activity was 62(53.4%). The number of
drowning accidents in a lake or reservoir during etc was 51(58%). In reguard to the days, the number of
drowning accidents on Saturday during recreational aquatic activity was 30(25.8%), on Sunday 32(27.6%). The
weather of drowning accidents during recreational aquatic activity was sunny 60(51.8%), rainy 40(34.4%), cloudy
16(13.8%). The season of drowning accidents during recreational aquatic activity was summer 53(45.7%). In
reguard to season, two groups are significantly different. Drowning is a leading cause of injury related
accidents. Understanding the characteristics of drowning is the first step to developing prevention strategies that
may be beneficial for people of all ages and under nearly all circumstances are increased swimming ability,
lifeguard staffing, providing life jackets, and public education activities.
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1. Introduction

Drowning is the second leading cause of unintentional
injury death globally after road traffic injuries[1]. In 2000,
an estimated 449,000 people drowned worldwide[2].
Strategies to prevent these accidents depend upon
characteristics of the victim, such as age, and the specific
circumstances surrounding the events, which may vary by
country. For example, in many developed countries pool
drownings are an important cause of drowning among
toddlers. Four-sided pool fencing, which isolates a pool
from the home, is an effective prevention strategy.
However, fencing did not prevent a portion of the
drownings, primarily in those situations in which the
toddler gains unauthorized access to the pool[3]. Pool
fencing also would not prevent drownings that occur
when the toddler is known to be in the pool area or
drownings in other settings, such as rivers or lakes.
Lifeguards are one strategy to use with older age groups,
but, unfortunately, it is impossible for lifeguards to cover
all bodies of water at all times[4].

One preventive strategy that may be beneficial for
persons of all ages, and under nearly all circumstances, is
increased instruction.

swimming However, a clear

protective relationship between increased swimming
ability and the risk of drowning has never been
demonstrated. Although data are limited, the available
evidence suggests that many drowning victims are able to
swim[5].

According to a report of domestic, living environment
changes and water leisure sport is widely advertised as an
increased frequency of occurrence of drowning death[6].
The damage information report is estimated the caused
scale as the domestic drowning injury[7]. Drowning
injuries occur differently based on geographic and social
characteristics; therefore, local characteristics should be
considered to establish preventive measures[8]. The death
group had respiratory acidosis. Because the survival group
did not show significant hypernatremia, isotonic saline as
an initial fluid was thought to be appropriate[2].

As evidenced by the lack of citations of patents in the
scientific literature, academic researchers very rarely use
Thus,

potential to

patent databases. inventions that might have

significant prevent drowning can be

overlooked and research effort and resources may be
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spent reinventing similar devices. Therefore, this paper
seeks to report the data from National Emergency
Management Agency (NEMA) about the incidence and
characteristics of drowning in the review the current
evidence regarding the prevention and accidents of
drowning in Republic of Korea(9).

This research separate between recreational aquatic
activity and etc factors that will provide the basic research

to prevent the drowning accident.

2. Methods

The study subjects are drowning deaths that occurred
from January to December 2007. This period was chosen
because this was the earliest 12-month period covered by
National Emergency Management Agency and so could
be expected to have the largest proportion of cases
completed. In this study a search was made of Korea with
the Emergency Activity Daily Report Data from the
National Emergency Management Agency. The number of
the drowning deaths was 204 cases(9).

In addition, searches were undertaken of the National
Emergency Management Agency website looking for
cases with conditions other than drowning that might have
occurred in the water leading to an initial report of
drowning. For each of the drowning cases that was
closed, the unit record file on the National Emergency
Management Agency website was inspected.

In this study, 204 cases are divided to recreational
aquatic activity group and etc group by drowning reason.
And two groups are compared by age, date, weather,
location and season.

Collected data were analyzed using SPSS WIN version
13. The Chi-square test was used to compare each group.
All comparisons were made at the p<0.05 level of

significance.

3. Results

The number of drowning victims under age 10 was 17
(8.3%) with a lack of risk factor recognition. The age of
drowning accidents for victims aged 10-19 was 15.7%.

The age of drowning accidents for victims aged 20-29
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was 27.9%, and for victims aged 30-39 years, 18.7%. The
age of drowning accidents for victims aged 40-49 was
15.2%. The number of drowning victims over age 50 was
29 (14.2%)(Table 1).

[Table 1] The number of the drowning deaths

In reguard to the days, the number of drowning
accidents on Saturday during recreational aquatic activity
was 30(25.8%), on Sunday 32(27.6%). Nearly half of the
drowning accidents occurred during the weekend. The
number of drowning accidents on Saturday during etc was
16(18.2%), on Sunday 14(15.9%). According to the days,

recreational aquatic activity and etc are significantly

Age(Year) Case count %
<10 17 83 different(p<0.000) (Table 4).
10-19 32 15.7
20-29 57 27.9
30-39 38 18.7 [Table 4] The days of the drowning deaths
40-49 31 15.2 Date Recreational ete p value
>50 29 14.2 Aquatic Activity
Total 204 100 Monday 10 13
Tuesday 9 12
Wednesday 11 13
In reguard to the age group, the number of under age Thursday 12 11
19 of drowning accidents during recreational aquatic Friday 12 9 0.000
activity was 23(19.8%), age 20-39; 51(44.8%), over age Saturday 30 16
40; 42(36.2%). The number of under age 19 of drowning Sunday 32 14
Total 116 88

accidents during etc was 26(29.5%), age 20-39; 44(50%),
over age 40; 18(20.5%). In reguard to age, two groups are
significantly different(p<0.000)(Table 2).

[Table 2] The age of the drowning deaths

Recreational

Age(Year) Aquatic Activity etc p value
<19 23 26
20-39 51 44
>40 42 18 0.000
Total 116 88

In reguard to the locations, the number of drowning

accidents in a lake or reservoir  during recreational
aquatic activity was 62(53.4%), in the sea or beach
37(31.9%), in a valley (14.7%). The number of drowning
accidents in a lake or reservoir during etc was
51(58%), in the sea or beach 17(19.3%), in a valley
20(22.7%). In reguard to locations, two groups are

significantly different(p<0.05) (Table 3).

[Table 3] The locations of the drowning deaths

Recreational
Wi

eather Aquatic Activity etc p value

Lake or River 62 51

Sea or beach 37 17
0.039

Valley 17 20

Total 116 88

The weather of drowning accidents during recreational
aquatic activity was sunny 60(51.8%), rainy 40(34.4%),
cloudy 16(13.8%). The weather of drowning accidents
during etc was sunny 31(35.3%), rainy 39(44.3%), cloudy
18(20.4%). In reguard to weather, two groups are
significantly different(p<0.000) (Table 5).

[Table 5] The drowning cases by weather

Recreational
Weather . .. etc p value
Aquatic Activity
Sunny 60 31
Cl 16 18
St 0.000

Rainy 40 39

Total 116 88

The season of drowning accidents during recreational
aquatic activity was spring 22(18.9%), summer 53(45.7%),
fall 19(16.4%), winter 22(19.0%). The season of drowning
accidents spring  22(25%),
24(27.3%), fall 26(29.5%), winter 16(18.2%). In reguard

to season, two groups are significantly different(p<0.05).

during etc was summer

According to season, during recreational aquatic activity,
nearly half of the drowning accidents occurred during

summer (Table 6).
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[Table 6] The season with the drowning deaths

Date Recreational etc p value
Aquatic Activity
Spring 22 22
Summer 53 24
Fall 19 26 0.045
Winter 22 16
Total 116 88

4. Discussion

It is intuitive that most drowning cases would occur in

warm sunny summer weather, however this study
quantifies the degree to which this is a factor. Nearly half
of the drowning accidents occurred during summer and
nearly half of these occurring on the weekends and
mostly during sunny hot weather. These factors become
important when formulating prevention strategies to
consider staffing requirements, lifeguards, or the timing of
public education campaigns(10).

This study identified 204 drowning deaths that
occurred in Korea from 1 January to 30 December 2007.
The estimated contribution was high for people engaged
in recreational aquatic activity including swimming
(56.9%) and low in drowning due to ect including
occupation (43.1%).

In this study, we investigated the difference of
drowning deaths between people engaged in recreational
aquatic activity including swimming and due to ect
including occupation.

In reguard to the age, victims aged 10-19 was 15.7%,
20-29; 27.9%,
annual report, the incidences of drowning-related injury
were 2,486 in 2001, 2,364 in 2002, and 2,595 in 2003

(average of 2,482). The average annual death were 1,954.

and over age 50; 14.2%. According to

Victims were more likely to be male and especially high
incidence rates were found for two groups: (1) Children
aged 5-9 years, (2) Adults aged 40 and older[11].

In reguard to the age group the proportion of under
age 19 of drowning accidents during recreational aquatic
age 20-39; 44.8%, over age 40;
36.2%. The proportion of under age 19 of drowning

activity was 19.8%,

accidents during etc was 29.5%, age 20-39; 50%, over

age 40; 20.5%. So, government has to make a special

prevention strategy for age 20-39.

In reguard to the locations, the proportion of drowning
accidents in a lake or reservoir during recreational aquatic
activity was 53.4%, in the sea or beach 31.9%, in a valley
14.7%. The proportion of drowning accidents in a lake
or reservoir during etc was 58%, in the sea or beach
19.3%, in a valley 22.7%. It is important to note that
there are no lifeguards, rescue equipment or life jackets
for people at lakes or beaches. A prevention strategy for
providing life saving equipment at designating swimming
areas would be expected to reduce the mortality from
these causes.

The weather of drowning accidents during recreational
aquatic activity was sunny 51.8%, rainy 34.4%, cloudy
13.8%. The weather of drowning accidents during etc
was sunny 35.3%, rainy 44.3%, cloudy 20.4%. In reguard
to weather, two groups are significantly different.

According to season, during recreational aquatic
activity, nearly half of the drowning accidents occurred
during summer. The seasonal distribution of incidence
rates showed that predictably, incidents were most
frequent between the beginning of July and September(12).

The results of this study show that reason of drowning
deaths is a key to prevent drowning accidents. In other
words, to make more effective prevention strategies,
government has to make two types of plan according to
reason of drowning deaths.

The main circumstance types involved in the drowning
cases were recreational aquatic activity, with half of
swimming and incidental incidents involved the drowning
accidents of a person attempting to rescue a family
member or friend from the water. The fact that such a
large number of cases involve recreational swimming
activities suggest that prevention strategies must target the
recreational swimmers. In addition, the large number of
persons who drown while attempting to rescue a swimmer
in distress suggest that prevention strategies should be
aimed at helping rescuers of drowning victims by
equipping them with life saving gear. Potential solutions
might be legislation or regulations that require life rings
at every pool side or in designated swimming areas with
instructional signage.

The strategy to increase swimming ability in the
population is inherently attractive because, if effective, it

could decrease drowning risks in a number of situations,
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for all age groups, and could potentially be effective in
both developed and developing countries. It is most likely
however that multiple interventions and activities will be

required to reduce the incidence of drowning.

4.1 Study Limitations

The analysis presented here was based only on closed
cases in NEMA. The main determinant of whether a case
is closed or open is the time since the accidents occurred.
Therefore, there are few a reasons that would suggest that
closed cases might differ importantly to open cases,
especially in terms of the involvement of alcohol[13-14].
It is difficult to assess the effect that a lack of information
on cases might have had on identifying drowning
accidents and adequately understanding how they occur.
There were several examples of drowning accidents that
were not initially identified because the case was still
open and there was insufficient information in NEMA to
allow the accidents to be identified as being due to
drowning[15]. The comparison to national accidents data
suggests this was not a major problem, at least in terms
of identifying drowning accidents. Detailed findings,
including patient numbers, are available elsewhere[16].
Unfortunately, the NEMA files were incomplete in
regards to specific information involving weather
statistics, causes. As a result of this, we were unable to
use approximately 50 files. This study is based on the

remaining 204 files.

5. Conclusion

This analysis is one of the first uses of the NEMA as
an information source for significant drowning accidents
in a warm weather country. The use of firefighter and
police investigation pro forma, which includes focus on
the timing and circumstance, would make a considerable
contribution to better understanding how and to what
extent alcohol use contributes to drowning accidents, and
how such contribution might be prevented. It is difficult
to assess the effect that a lack of information on cases
might have had on identifying drowning accidents and
adequately understanding how they occur. The data

demonstrate that most drowning occur during warm

summer weekend days at lakes and river. Understanding
the most frequent characteristics of drowning in the
Republic of Korea is the first step to formulating
prevention strategies. It is likely that effective prevention
of drowning in the Republic of Korea will be consistent
with better equipment and with public educational
campaigns designed to decrease the drowning rates.
Understanding the characteristics of drowning in the
Republic of Korea is the first step to developing
prevention strategies. Effective preventive strategies for
most swimming situations for persons of all ages are : 1)
abilities 2)
staffing 3) availability of life jackets and life rings 4)

increased swimming effective lifeguard

public education activities.
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