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Unintentional Drowning Deaths in Thailand : 2000-2009
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ABSTRACT

Our study describes the pattern of unintentional drowning deaths and identifies the factors associated with
drowning deaths in Thailand from 2000 to 2009. Reported death data were obtained from the Bureau of Health Policy
and Strategy, Thai Ministry of Public Health. Drowning death rates separated by year, Public Health Area (PHA),
gender, and age group were calculated. Poisson regression models were used to identify the factors associated with
drowning deaths. During the period from 2000-2009, 40,604 deaths were reported. Of these, 30,610 (75%) were
males. The overall drowning death rate per 100,000 population was 6.3. The highest death rate was in aged 0-4 years.
Drowning death rates peaked in 2006. Gender, age group, Public Health Area (PHA), and year were associated with

the drowning death rate.
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Introduction

Drowning is a common cause of unintentional
injury death. In 2004, an estimated 388,000 people died
from drowning with 6.2 per 100,000 population,
accounting for 7% of all injury related deaths (WHO,
2010a). Most drowning deaths (about 97%) occur in
low- and middle-income countries, especially in the
African, Western Pacific, and Southeast Asia regions
(International Life Saving Federation, 2007). Drowning
affects all age groups but globally more than half of all
deaths occur among children aged less than 15 years
(Peden et al, 2002; Fang et al, 2007a; Rahman et al,
2009).

A study of drowning deaths in 69 countries
reported that Thailand is among the first five leading
countries in drowning death rates (Lu et al, 2010).
Drowning was the fifth leading cause of deaths from
injuries for all age groups (Bureau of Non
Communicable Disease, 2008). In 2009, 4,090 reported
drowning deaths accounted for 6.4 deaths per 100,000
population (Bureau of Policy and Strategy, 2009). Two-
thirds of drowning deaths occurred in ages less than 15
years old (Plitponkarnpim et al, 1999a). Drowning
deaths in Thailand mostly occur in natural water bodies
such as rivers, ponds, ditches, and lakes (Laosee et al,
2007a).

Previous studies (Fang et al, 2007b; Laosee
et al, 2007b; Ma et al, 2010) have focused on
drowning among children aged less than 15 years due
to this group having the highest risk of drowning
death. However, there are few studies in Thailand that
have considered drowning deaths in all age groups.
The study of drowning deaths in all age groups may
provide more significant information of drowning

deaths. The findings of this study will assist in better
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understanding of drowning trends and provide useful
information for health planning to reduce drowning
deaths in Thailand. The aim of this paper was to analyze
the patterns of drowning death rates in Thailand and
identify the factors associated with drowning deaths in

2000-2009 in Thailand.
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Figure 1 Public Health Area (PHA) map of Thailand.

Materials and methods

Data sources

Drowning deaths based on death certificates in
the years 2000-2009 were obtained from the Bureau of
Health Policy and Strategy, Thai Ministry of Public
Health. Only accidental drowning and submersion

with codes W65-W74 using the ICD-10 were selected.
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Projected populations at risk by gender, age group,
year and province were obtained from the Institute of
Population Studies at Mahidol University.

The determinants of this study are year,
Public Health Area (PHA), gender, and age group. In
Thailand, PHA was classified into 13 areas. Each PHA
consists of approximately five to seven provinces
except PHA13 (Bangkok) as shown in Figure 1. PHA
1-4 are in Central, PHA 5-7 are in Northeast, PHA 8-
10 are in North, PHA 11-12 are in South regions and
PHA 13 is Bangkok. Age was divided into six groups:
0-4, 5-14, 15-29, 30-44, 45-49, and 60 and older. The
outcome is the drowning death rate (deaths per

100,000 population).

Statistical model

The number of deaths (A,) per 100,000
population (Pijt) by PHA (i) (i=1, 2, 3,..., 13), gender-
age group (j) (=11,..., 16, 21,..., 26) and year (t)
(22000, 2001, 2002,..., 2009) were modeled using the
Poisson generalized linear model. This gave the
following model as shown in Eq. 1.

i = Pt exp(a; + B, +7¢)

Where «;is the PHA specific parameter,
p j is the gender-age group parameter, and },is the
year parameter. Sum contrasts (Venables and Ripley,
2002; Tongkumchum and McNeil, 2009) were used to
provide 95% confidence intervals for each level of each
factor enabling comparison with the overall mean. The
95% confidence interval of drowning death rates was
produced based on the model results. (Odton et al,
2010). All statistical modeling and graphical displays
were performed using R statistical software (R

Development Core Team, 2010).
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Table 1 Unintentional drowning deaths 2000-2009:

distributes by age group, gender, PHA, and

year.
9% of Rate/100,000
Factors Cases
deaths ~ population
Age group
0-4 5,181 12.8 10.9
5-14 8,655 21.3 8.6
15-29 6,159 15.2 3.8
30-44 8,586 21.1 53
45-59 6,517 16.1 6.0
60+ 5,506 13.6 8.2
Gender
Male 30,610 75.4 9.6
Female 9,994 24.6 3.0
PHA
PHAL1 2,394 59 6.1
PHA2 2,724 6.7 8.8
PHA3 3,345 8.2 8.2
PHA4 2,792 6.9 6.7
PHAS 5,768 14.2 7.3
PHAG6 4,526 11.1 6.0
PHA7 4,419 10.9 6.6
PHAS 2,657 6.5 8.1
PHA9 2,997 7.4 7.7
PHA10 2,944 7.3 6.2
PHA11 2,023 5.0 4.9
PHA12 1,827 4.5 3.9
PHA13 2,188 54 33
Year
2000 3,749 9.2 6.0
2001 3,806 9.4 6.1
2002 3,975 9.8 6.3
2003 3,888 9.6 6.1
2004 3,881 9.6 6.0
2005 4,416 10.9 6.8
2006 4,635 114 7.1
2007 4,097 10.1 6.2
2008 4,064 10.0 6.1
2009 4,093 10.1 6.1
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Results

During the study period, the total number of
reported drowning deaths was 40,604. Of these, 30,610
(75.4%) were males and 9,994 (24.6%) were females.
The overall death rate per 100,000 population was 6.3.
Males had a drowning death rate three times higher than
in females. The age group 0-4 years had the highest
drowning death rate. The highest drowning death rate
was found in PHA2, followed by PHA3 and PHAS,
respectively. The drowning death rate had a peak in the
year 2006 (Table 1).

Figure 2 shows the trend of drowning death
rates by age group in Thailand. Drowning death rates in
males were consistently higher than those in females
across all age groups. Thailand had a peak of drowning
deaths in aged 0-4 years. A decreasing trend from age 0-
4 to 15-29 years was found in both sexes and a slightly
increasing trend for both sexes occurred until aged 60
years and over.

Figure 3 shows drowning death rates by year
and gender. Males had slightly increased trend of

drowning death rate with a peak in year 2006 whereas
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a slightly decreasing trend appeared in females. Males

had drowning death three times higher than females.
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Figure 2 Trends in drowning death rates in Thailand

(per 100,000 population) by age group.
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Figure 3 Annual drowning death rates (per 100,000

population) by age group
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Figure 4 95% Confidence intervals plot of drowning death rate per 100,000 population during the period 2000-2009.
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Figure 4 shows the confidence intervals of
drowning death rates from log linear model based on
the Poisson distribution. The results showed that the
average drowning death rate per 100,000 population
was 6.3. Gender-age group, PHA, and year were
associated with drowning death. Males aged 0-4 years
(rate=14.9, 95%CI=14.4-15.4) had the highest drowning
death rate while females aged 15-29 years (rate=1.3,
95%CI=1.2-1.4) had lowest drowning death rate.
Males in age groups 0-4 (rate=14.9, 95%CI=14.4-
154), 5-14 (rate=10.5, 95%CI=10.2-10.8), 30-44
(rate=9.4, 95%CI1=9.2-9.6), 45-59 (rate=9.8, 95%CI=
9.5-10.0), and 60+ (rate=12.8, 95%CI= 12.4-13.2)
years, and females in age group 0-4 years (rate=7.1,
95%C1=6.8-7.5), had higher drowning death rates
than average rate whereas females aged 15+ had lower
death rate than average rate.

Drowning death rate in PHA13 (rate=3.3,
95%CI=3.3-3.6) was lower than other PHAs. Death
rates in PHA2 (rate=8.8, 95%CI=8.5-9.2), PHA3
(rate=8.2, 95%CI=8.0-8.5), PHA4 (rate=6.9, 95%CI=6.6-
7.1), PHAS (rate=7.2, 95%CI=7.0-7.4), PHAS (rate=38.1,
95%CI=7.8-8.4), and PHA9 (rate=7.7, 95%CI=7.4-7.9)
were higher than average death rate whereas death rates
in PHA6 (rate=5.9, 95%CI=5.8-6.1), PHA11 (rate=4.8,
95%C1=4.6-5.0), PHA12 (rate=3.9, 95%CI=3.7-4.1), and
PHA13 were lower than average. Drowning death
rates in year 2005 (rate=6.8, 95%CI=6.6-7.0) and 2006

(rate=7.1, 95%CI=6.9-7.3) were higher than average.

Discussion

In the present study, 75.4% of all drowning
deaths were males. The overall drowning death rate in
Thailand was 6.3. This rate is similar to an estimated

global drowning death rate in 2004 of 6.2 (WHO,
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2010b). In developed countries, drowning death rate
has declined (Lunetta et al, 2004; Nasrullah and
Muazzam, 2011) whereas the rate has still increased in
developing countries (Ahmed et al, 1999; Laosee et al,
2007; Meel, 2008). An increasing trend in drowning
deaths in Thailand was evident in 1987-1996
(Plitponkarnpim et al, 1999). However in this study,
the increasing trend was observed only in males.

Males have previously been found to have
higher drowning death rates than females in all age
groups (Peden and McGee, 2003). Drowning rate was
highest in ages less than five years, which is consistent
with drowning data from most areas of the world
(Ahmed et al, 1999; Nakahara et al, 2004; Yang et al,
2005). Previous studies on drowning deaths in Thailand
mainly focused on specific areas (Plitponkarnpim et al,
1999b; Laosee et al, 2007¢). Although there are a few
studies of drowning deaths for the whole country, they
did not analyze the data by PHA (Gerdmongkolgan et
al, 2009). In this study, the majority of drowning
deaths occurred in the Central (PHA1-PHA4) and
North regions (PHA8-PHA10) with above average
drowning death rates. The limitation of this study was
our use of secondary drowning death data from death
certificate, which lacks information about locations of
drowning as recorded for less than 1% of the deaths.

Thus this factor was not included in the analysis.

Conclusions

Based on death certificates, drowning
accounted for more than 40,000 of all deaths in
Thailand from 2000 to 2009. The total number of
drowning deaths was more than 3,500 per year and was
higher in the Central and the Northern regions of

Thailand. Drowning fatality rates were associated with
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region, gender and age. A prevention policy for
drowning mortality should be targeted at children aged
0-4 years. Drowning prevention programs in the form of
active prevention such as water safety guidance for
parents, water safety education and swimming lessons
for children, and placing warning signs in unsafe zones,
should be used to reduce drowning death rates in

Thailand.

Acknowledgements

This study was supported by information from
the Thai Ministry of Public Health. The author would
like to express thankfulness to Emeritus Professor Don

McNeil for his advice and support.

References

Ahmed, M K., Rahman, M. and Ginneken, J. 1999.
Epidemiology of child deaths due to
drowning in Matlab, Bangladesh.
International Journal of Epidemiology. 28:
306-311.

Bureau of Non Communicable Disease. 2008. 10
Leading Causes of Injuries Death by Age
Group-2008, Thailand. Ministry of Public
Health.

Bureau of Policy and Strategy. 2009. Public Health
Statistics, 2009. Ministry of Public Health.

Fang, Y., Dai, L., Jaung, M.S., Chen, X., Yu, S. and
Xiang, H. 2007.Child drowning deaths in
Xiamen City and suburbs, People’s Republic
of China, 2001-5. Injury Prevention. 13: 339-

343.

581

MMOG6-6

Gerdmongkolgan, S., Ekchaloemkiet, S., Suplon, A.,
Termtor, R. and Dumnarkkeaw, K. 2009.
Situation Analysis of Child Drowning
Surveillance in Thailand. Ministry of Public
Health.

International Life Saving Federation. 2007. World

Drowning Report 2007 Edition.
Available: http://www.ilsf.org. [October 10,
2010].

Laosee, O., Udomprasertkul, V., Somrongthong, R.
and Sitthi-amorn, C. 2007. Drowning: The
silent killer of Thai Children. J Health Res.
21(2): 125-130.

Lu, T.H., Lunetta, P. and Walker, S. 2010. Quality-of-
cause of death reporting using ICD-10
drowning codes: a
descriptive study of 69 countries. BMC
Medical Research Methodology. 10: 30.

Lunetta, P., Smith, G.S., Penttild, A. and Sajantila, A.
2004. Unintentional drowning in Finland
1970-2000: a population-based study.
International Journal of Epidemiology,
33:1053-1063.

Ma, W.J., Nie, S.P., Xu, H.F., Xu, Y.J., Song, X.L.,
Guo, Q.Z. and Zhang, Y.R. 2010. An
analysis of risk factors of non-fatal drowning
among children in rural areas of Guangdong
Province, China: a case-control study. BMC
Public Health. 10: 156.

Meel, M.L. 2008. Drowning deaths in Mthatha area of
South Africa. Med Sci Law, 48:329-332.

Nakahara, S., Ichikawa, M. and Wakai, S. 2004.
Drowning deaths among Japanese children
aged 1-4 years: different trends due to
different risk reductions. Injury Prevention.

10: 125-127.


http://www.ilsf.org/

A @E
\GRCis

= Graduate Research Conference

Nasrullah, M. and Muazzam, S. 2011. Drowning
Mortality in the United States, 1999-2006. J
Community Health, 36:69-75.

Odton, P., Choonpradub, C. and Bundhamcharoen, K.
2010. Geographical variations in all-cause
mortality in Thailand. Southeast Asian J
Trop Med Public Health. 41(5): 1209-1219.

Plitponkarnpim, A., Andersson, R., Horte, L.G. and
Svenstrom, L. 1999. Trend and Current
Status of Child Injury Fatalities in Thailand
Compared with Sweden and Japan. Journal
of Safety Research. 30(3): 163-171.

Peden, M., McGee, K. and Sharma, G. 2002. The
injury chart book: A graphical overview of
the global burden of injuries. Geneva: World
Health Organization.

Peden, M.M. and McGee, K. 2003. The epidemiology
of drowning worldwide. Injury Control and
Safety Promotion. 10(4): 195-199.

Rahman, A., Mashreky, S.R., Chowdhury, S.M.,
Giashuddin, M.S., Uhaa, 1.J., Shafinaz, S.,
Hossain, M., Linnan, M. and Rahman, F.
2009. Analysis of the childhood fatal

drowning situation in Bangladesh: exploring

582

MMOG6-7

prevention measures for low-income
countries. Injury Prevention. 15:75-79.

R Development Core Team. 2010. R: A language and
environment for statistical computing.
Vienna: R Foundation for Statistical
Computing. Available: http:/www.R-
project.org. [October 10, 2010].

Tongkumchum, P. and McNeil, D. 2009. Confidence
intervals using contrasts for regression
model. Songklanakarin J Sci Technol. 31:
151-156.

Venables, W.N. and Ripley, B.D. 2002. Modern
applied statistics with S. 4" ed. New York:
Springer-Verlag.

Yang, L., Lam, L.T., Liu, Y., Geng, W.K. and Liu,
D.C. 2005. Epidemiological profile of
mortality due to injuries in three cities in the
Guangxi Province, China. Accident Analysis
and Prevention. 37: 137-141.

World Health Organization. 2010. Fact
sheet on drowning.

Available: http://www.who.int/mediacentre/f

actsheets/fs347/en/. [March 4, 2011].


http://www.r-project.org/
http://www.r-project.org/
http://www.who.int/mediacentre/factsheets/fs347/en/
http://www.who.int/mediacentre/factsheets/fs347/en/



