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Abstract

In Bangladesh, drowning is the single leading cafsgeath among children aged 1 to 17 years. Witew of measuring the drowning of

under 18 children in Bangladesh, this paper attertptanalyze different factors responsible for drimg by using the MICS 2006 data.

Bivariate analysis is employed to examine the factelated to drowning and logistic regression réaxesed to determine the contribution of
different significant factors to drowning. This dyufound that divisions, residing in flood pronee@ror riverbank and wealth index have
significant association with drowning. Childrenidasg in flood prone area and riverbank have greasi of drowning as compared to their
counterparts.

Keywords: Drowning, risk factor, Chi-square test of asstiaig logistic regression model, odds ratio.

I. Introduction significant impact in increasing or lowering theildh
mortality associated with drowning in Matlab ared o
Bangladest. However, dwelling space is not always
proportional and in urban settings, it costs marelive.
Moreover, wealth index was available for the currgndy
and hence wealth index was chosen as the indiazftor
socio-economic status.

Drowning refers to an event in which a child’s agwis
submerged in liquid, leading to impairment to bhézd.
The outcome can be fatal or nonfatal, with somefatah
drowning events leading to significant neurological
damagé. According to an estimate of World Health Orga-
nization (WHO) in 2004, almost 3,88, 000 people eliery
year from drowning and it is the third leading causf The Multiple Indicator Cluster Survey (MICS, 2006)
unintentional injury death worldwide, accounting #96 of  collected cross sectional information on differéypes of
all injury related deaths.In the eastern and southeasternchild injury including drowning of under 18 childralong
regions of the world, more children die annuallpnfr  with socio-economic and other information on respec
drowning than from any other diseases households. Number of children drowned in different

L . ' households in previous one-year of the day of e
In fiood-prone Bangladesh, drowning is the singlading was recorded.p The data i)rlwcluded all d>r/owning a<l:ases

cause of d_eath among chl_ldren aged f'N“UOSt 17,000 including fatal and nonfatal drowning. The objeetiof the
children die from drowning each year in Bangladesh

implying over 46 each ddy.In Bangladesh, generally present study is to identify the risk factors theg potential

drowning peaks in the 1 to 4 age aroup and theidl to increase the number of cases of drowning of uide
vning p . _+ age group %D Children in Bangladesh using MICS data. Identifmatof
declines as age increadeBesides ponds, rivers, canals and.

drainage ditches drowning occurs even in houset ] individual factors are expected to help to identifgse who
contair?ers such as tubs %uckets water drumé, leezavy may be particularly vulnerable and provide inforimatthat
monsoon rains and flood increases numbers of déaths policy makers can use to target programs at thogeeiater

s needs.
drowning.

Very few studies have focused on child drowning inII.Dataand Variables

Bangladesh. The only large scale survey on heaitth a Multiple Indicator Cluster Survey (MICS-2006) daltas
injury of Bangladeshi people was conducted in 200&re  been used for the present study. MICS Bangladegheis
drowning was found to be the greatest danger fddrem  only household survey providing disaggregated dgteao
aged 1-9 years, with the death rate declining esttfidren  district level on a large number of socio-economic
grow older® The highest incidence (86.3 per 100,000indicators. The survey was funded by UNICEF, Badesh
children years) was in children aged 1 to 4 yéabsly the and carried out by the Bangladesh Bureau of Stish
fatal cases of drowning (not involving water tramdpwere,  partnership with UNICEF.

however, measured in the above-mentioned survey. The field data was collected by Mitra and AssoGafehe

An observational study explored the incidence aoches sample for the Bangladesh Multiple Indicator Cluste
potential risk factors of drowning associated death  Survey (MICS) was designed to provide estimatea arge
Matlab area of Bangladesh during 1985 to 2000. alysis  number of indicators on children and women at thi&onal
of seasonal variation revealed that in Matlab, ndesiths level, for urban and rural areas, and for all 6i§lons, 64
due to drowning occurred during the monsoon se&sonDistricts, urban slums of two City Corporations éia and
Another study reveals that age of mother, parigg sf  Chittagong), and tribal areas. Within each regkfcensus
child, mother’s education and size of the dwellsjgace enumeration areas were selected with probability
(used as an indicator of socio economic status)e havproportional to sizeOf the 68,247 households selected and
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tested for the sample, 67,540 were occupiéfter a  The probability being modeled is denoted by
household listing was carried out, a systematicptamf 35

households was drawn from each enumeration are46%2

households were covered in the survey from 1,95(( y=1| X Xa, .
enumeration area and household response rate weastal

93%.

In this study, drowning of any children under 18ast one
year is considered as the dependent variable (yds. = . .
Independent variables selected are: area (categlogiz non- The authors used SPSS (version 16) for analyziagiaa.

urban and urban), division (with categories: Bdyrisa IV. Results

g:(;t;{iag?onr?e, ;Zlgna ’egaﬂg)]a?gsfﬁ/rlgegt ?it]/:lr(k?), Im(gr?or; Using MICS 2006 data, the study demonstrates the
’ ’ ' drowning status experienced by different househeldd

!lvmg in house with Insecure QOor (yes, no) anda also the risk factors for this event. Significaeitbgraphic
index (ranked as poor, middle, rich). . . . .

and socio economic factors responsible for drownifig
[11. M ethodology of the Study under 18 children in last one year have been ifiediti

Xy ) = BN X

wherea, 8,.5, ... B, are the parameters.

Frequency tables are employed to describe the data. Table 4.1. Frequency distribution table for drowning of
determine the possible socio- demographic chaiatitasrof  any under 18 children in last one year from the day of
households related to drowning of under 18 childrersurvey
contingency table is constructed. Chi-square teft o

association is applied to examine the associatidn o Drowning Per cent

household characteristics with drowning statushiificen. No 99.3

In studies with a dichotomous dependent variable, a ves 0.7
Total 100.0

binomial logistic regression model, often calledjistic

regression model, is a common choice, which eséisite 5 hercentage of children drowned is presenteTaiole
effects of a set of explanatory variables on thpeddent 4, The taple shows that 7 in every 1000 housshold

variable. In this study, the dependent variablenating (of o, arienced drowning of at least one child undeiniBist
any children under 18 in last one year), is a dicimous one year at the time of the survey

variable where drowning = 1 for drowned and O fat n
drowned children. Hence, to model the relationsfighe ~ Table 4.2 is the contingency table constructedhtmasthe
socio demographic factors and drowning, a binofogistic ~ pattern of the relationship among dependent vagiahtl the

regression mod#lis fitted. independent ones. The findings are illustrated #fite table.

Let the dependent variable be Y, with categoriasd® 1 and

the independent variables afe X, .......... X

Table 4.2. Tablefor drowning of under 18 children by potential risk factors

Risk Factors Did any under 18 children get drowned

No (row %) Yes(row %)

Area*** Urban 99.2 0.8
Non-urbar 99.t 0.t

Division*** Barisal 98.8 1.2
Chittagong 99.5 0.5
Khulna 99.2 0.8
Rajshahi 99.4 0.6
Sylhet 99.4 0.6
Dhaka 99.3 0.7

Flood prone area** Yes 99.1 0.9
No 99.: 0.7

River bank** Yes 98.9 11
No 99.4 0.€

I nsecure door *** Yes 98.9 1.1
No 99./ 0.€

Wealth index*** Poor 99.2 0.8
Middle 99.2 0.8
Rich 99.8 0.2

**pvalue <0.05 , *** pvalue< 0.01
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Table 4.2 describes
respondents according to the response variable thed
independent variables. Most of the drowning casesew
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the percentage distribution oplace of incidence and hence it was not possiblexfdore

that event more using this data. Most of the evehishild
drowning took place in urban area. The highest ramuf

occurred in urban area (0.8%) and highest numbérs arowning was reported in Barisal division, followdxy

respondents were from Barisa61l division (1.2%) &dmel

Rajshahi, Chittagong and Sylhet divisions respebtiv

lowest number was from Chittagong (0.5%). Poor andPrevalence rate shows that children of flood pranea,

middle income households (0.8%) are more vulnertiizla
rich people (0.2%). About 0.9 percent of the resjguts are
from flood-prone area and 1.1 percent residesvatbank.

riverbank and households with insecure doors hagater
risk of drowning as compared to their counterparts.

Chi-square test of independence recommended that th

Among them 1.1 percent lived in a house with insecu variables, area, division, riverbank, insecure didong in

door. It might be noted that according to Bangladdsalth
and Injury Survey (BHIS 2005), ponds, ditches, fakéevers
are the common places of childhood drowning

Bangladesh. ‘Basically children aged 1 to 4 yeass the
most vulnerable groups, account for almost half adif
drowning. Nevertheless, the incidence of drownihthase
ages occur not only in ponds or rivers at distaficas their
residences; even in most of the cases, thosepiake in
buckets, tubs, drums and other uncovered waterlacwrs
kept inside the home and in the house yard. Inetlteses,
carelessness of mothers or other caretakers andhadack
of adequate supervision on children are responséibl¢he

occurrences of the incidence of drowning. Howevbg

MICS data do not contain sufficient information ¢me

Flood prone area and wealth
association with drowning. Using these variables fitted a

inbinomial logistic regression model where the depand

variable was drowning taking value ‘1’ if any chiddowned

in last one year and ‘O’ otherwise. The results are

summarized in table 4.3.

Table 4.3 presents the results of the logistic aggon
analysis. Children from Barisal are at highest 8gthet are
at lowest risk of drowning compared to the childreh
Dhaka division (RC). The results exhibit that threwiing
of children is 1.610 times more likely to occurBarisal but
in Sylhet, the risk of being drowned is almost @.Gifmes
lower for the children than that of their countetpgdDhaka-
RC).

Table 4.3. Binomial logistic regression model for drowning of under 18 children

Risk Factors Coefficient Standard error of Oddsratio 95% CI for
coefficient oddsratio
Constant -6.082 0.239 .002
Division Barisal** 0.477 0.151 1.610 (1.197, 2.167)
Chittagong ** -0.362 0.158 0.696 (0.511, 0.949)
Khulna 0.156 0.146 1.169 (0.878, 1.557)
Rajshahi -0.140 0.134 0.869 (0.668, 1.131)
Sylhet -0.394 0.242 0.674 (0.420, 1.084)
Dhaka (RC)
Flood prone area Yes 0.620 0.377 1.860 (0.888, 3.892)
No (RC)
River bank Yes *** 1.025 0.285 2.786 (1.593, 4.872)
No (RC)
Wealth index Poor 0.240 0.378 1.272 (0.606, 2.668)
Middle 0.915 0.266 2.498 (1.483, 4.206)
Rich (RC)
Area x River** -0.724 0.322 0.485 (0.258, 0.911)
Flood x River** -0.745 0.355 0.475 (0.237, 0.952)
Areax Wealth Non-urbarx Poor * 1.046 0.565 2.845 (0.940, 8.608)
Non- urbarx Middle 0.296 0.493 1.344 (0.512, 5.532)

RC = Reference Categoryp value < 0.10, **p value < 0.05,

Drowning of children is 1.3 times more likely toane in
poor families and 2.5 times more likely to occumniddle
income families as compared to rich ones. Theafdbeing
drowned is almost twice for the children of floospe area
as compared to their counterparts. Similarly thddodn
residing riverbanks are 2.8 times more likely todoewned
than the children of other areas. Area and inseco@r
though have been found significant in contingenalle
analysis, turned out to be insignificant in logistegression
analysis. Nevertheless, area is insignificant bbe t
interaction of area with two other variables (rbank and

*** n value0.01

wealth index) was significant in the logistic reggmn
model. The interaction of area and wealth indexcigs
that the non-urban children of poor and middle meo
families are 2.845 and 1.334 times more likely te b
~-~+mned as compared to rich children of urban dPasallel
24 ficant impact has been obtained from the attgon of
riverbank and flood prone area.

V. Conclusion

Drowning is the second principal cause of injuriated
mortality among children worldwid&.where 90% of the

index have significant
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children drowning deaths occur in low and middlesime

countries® Still with the towering rates of drowning,
inadequate research has been performed on causkes

prevention strategies particularly to the uniqueadnds in

low and middle income countrié$.Substantial amount of

research and program is needed to explore theenafuhe
problem and develop suitable interventions for thest
vulnerable groups.

As drowning is the single leading cause of deatloragn

children aged 1-17 years in Bangladesh, there dear
necessity for research that identifies risk factdos

drowning in Bangladesh in order to find out the mos
vulnerable group for drowning and to help choosing
effective interventions:® ** **The goal of this article was to

contribute to the body of knowledge on childhoodvating
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to young children because for children over fivargeof age

swimming is a necessary life skill for survival acdn be

aonsidered as the public health cure for the epidem
drowning in children after age four. Media can play
important role by encouraging the parents in baottalrand
urban areas to ensure not only the learning of suimg of
their children but also to create awareness amuoagibther
and other caregivers about the safety of theirdchil from
water. However, implementation of awareness progimm
more rational as a recommendation. The issues those
pertinent with reducing the number of casualtiesy ma

include keeping children safe so that they areempbsed to
open water unattended. In short, an organized teffilt
definitely reduce the incidence of drowning in Blaaggsh
in the long run.
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