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Abstract

Community facilities are found to play an importasie to improve the health status of children imgndeveloping countries. In this paper,
an attempt has been made to examine whether corynfaailities have impact on the nutrition statidsuader-five children in Bangladesh
using ordinal logistic regression model. Data ected from Bangladesh Demographic and Health SurB®HS), 2011 have been used for
the purpose of analysis. Though unadjusted impaaommunity facilities on nutrition status of aién was found be significant, it
diminishes when controlled for demographic andsecionomic factors.
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I. Introduction

Malnutrition is a widespread public health problem inhealth facilities may discourage community members to
developing countries and its prevalence is the highest amomgake use of health facilities. Chikhungu et al. 2014 and
the under-five children as they are the most vulnerable palMokgatlhe and Nnyepi 2014 argue that implementation of
of a society. Malnutrition is defined as the cellularstrategies that empower community and household
imbalance between the supply of nutrients and energy aretonomically can effectively reduce the burden of childhood
the body’s demand for them to ensure growth, maintenanaealnutrition. Availability of communication facility an

and specific functions. Now-a-days, child malnutrition help in the establishment of community daily market and to
continues to be a major challenge in Bangladesh thougbromote household income generating activities. In aystud
there have been several government programs in place ¢onducted in western Kenya, it was found that incréase
improve the situation. It is now well established thatdistance of residence from community clinic decreases the
malnutrition among children is associated with inadequateate of clinic visit substantiall}f.

nutrient intake, illness, socio-economic, demographic
maternal, and behavioral factdrd The biggest contributor

of under-five child mortality is child malnutrition because der-five children controlling demoaraphic as well as
malnourished children experience developmental delays and'® . : ) grap -
socio-economic variables. Three standard indices that

weight-loss as a result of inadequate intake of prOteIndescribe the nutritional status of a child are height-fer-ag

calories and other nutrients. Malnutrition have nega“v}ftunting), weight-for-height (wasting) and weight-for-age

In this paper, an attempt has been made is to examine how
community facilities contribute to the nutritional sistof

effects on brain development causing delays in motor an d R, In this stud N stunti h b
cognitive development, such as: attention deficit disorde underweig )- n this study, only stunting has been
. . considered as an indicator of nutritional status of children
impaired school performance, decreased IQ scores, memay . flects the cumulative effect of chronic
deficiency, learning disabilities, reduced social skills claus.e. it re ?C . .
reduced language development, reduced problem-solvi alnutrition an_d It dogs not vary gon5|derably according to
abilities®. e recent dietary intake. Maln. access road to .the
community is used as a proxy variable for communication
Malnutrition among children may also be associated witHacility. Variables used for the purpose of health faci#ire
socio-economic, demographic, maternal, and behavioravailability of health facility in the community and tinte
factors and is a result of inadequate nutrient intake andeach to the health facility.
illness. In a few studies, it was found that demographic an
socio-economic factors such as mother’s age at birtid'hi
age, maternal education status, region, wealth index, bir
order number, place of delivery, access to electricity
employment status of female headed households, AN
visits by doctor/nurse/any other health expertise, esghos
media etc. may play important role in influencing the child
health statu$

ﬁihis paper is organized as follows. In Section II, the

{ﬁlethodology is described, which includes the description of

socio-economic, demographic factors and community
cilities in BDHS, 2011. Results obtained from univariate

analysis, bivariate analysis and ordinal logistic regrassio

models are described in Section Ill. This paper conclirdes

Section IV with a short discussion.

) ) Il. Methods

In literature, a number of studies have been found th Oata

address the role of communication services on maternal a - o )
child health. To protect and prevent health in poorThe study has utilized the nationwide data obtained from

Community' it is essential to combine Community andBDHS, 20111, where the data set was collected from a two-
facility based activities with the support from centeatel ~ Stage stratified sampling procedure. In the first st&ge,
Organizations_ On the other hand, Community Service§luster3 were selected from both the rural (393 Cluste[k) a
widely depend on the level of development (i.e.urban areas (207 clusters) of the country and in the second

development of communication and health services) and o#fage of sampling; a systematic sample of 30 households
many local factors. Lack of communication facility andWas selected on average from each enumeration areaalA tot
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of 17842 ever married women of age 12-49 from theMoreover, from community data, availability of health
selected households were interviewed to collect data on facility in the community (yes, no) and time to reachhe t
complete history of their live births, including the sex health facility (below one hour, one hour and above) are
month and year of each birth, survival status and adeeat t considered as health facilities. The variable mainess
time of the survey or age at death along with socioroad to the community, considered as communication
economic and demographic variables. Moreoverfacility, is categorized as all-weather road, seasoral amd
information on community facilities was collected from others, where all-weather road includes pacca road or
Community dataset. According to BDHS 2011, communitymotor-able road, seasonal road includes earthen road.

is defined as a cluster including union, ward and villagekgatistical Analysis

moholla. Information regarding the most common type ofF th f vsis. th . ¢ h b
transport, main access road to the community, main o' \N€ PUTPOSE OF analysis, three major steps have been

economic activities, availability of electricity atelephone Eztr:;org?moflnthtglssesl'([euc?gd F:/er?aeg:;asg?sd'?\tlgt:]UIt'gnsﬁgviatag
service, primary source of water, availability ofspitals, gory 9

availability of doctors and pharmacies, time to reach to thgigecrgn?;hhrﬁtd?;acilci)tri]ege'lmr?egr:agail-cs: i(;crg)-tzgtta?somé(;&ﬁ;tors
health facility etc. was collected. In this paper, infdiora y ) q P

on main access road to the community, availability ofthea to identify unadjusted potential factors associated with

facilities and time to reach to the health facility Wasstunting. Finally, ordered logistic regression models are
i[tted to the data, considering stunting as ordered responses

considered for analysis purpose. Other information was nc% -
considered becauseyfor r?ms?t of the covariates this f hot stunted, stunted and severely stunted) to find out the
ﬁxdjusted effects of covariates.

missing. The Community Questionnaire was administered i
each of the selected clusters during the household listinfo analyze the data in this paper, STATA 12.1 has been
operation in BDHS, 2011. A group of informants in eachused and data are adjusted for sampling design including the
cluster, including the chairman or members of the uniosampling weights. At the stage of analysis, samplinggdes
council, the ward commissioner, village/mohalla headsadopted by BDHS, 2011 was considered, where enumera-
teachers, imams, and female opinion leaders wergon area was primary sampling unit and urban city
administered by the Community Questionnaire. corporation, urban other than city corporation and rural in
The main focus of this paper is on the malnutrition stafus €ach division were considered as strata. For considéreng

under-five children in Bangladesh. In the analysis, to collect@mpling design, STATA commarslyset [pweight=wt],
the malnutrition status, we have considered children wh@su(cluster) strata(stratification used in sampling design)
were born preceding five years of the survey. Finaltptal ~ command has been used. For bivariate analysjstaband

of 7646 children were selected who have completd0 perform ordinal logistic regression modely:ologit
information on malnutrition status and selected socio€ommands were used.

economic and demographic characteristics along witly,dinal Logistic Regression Model

community facilities considered in this study.
To find out the adjusted effects of selected covariatehen

stunting of a child, ordinal logistic regression modelsw
To reflect the cumulative effect of chronic malnutrition  fitted as stunting of child is considered as dependent
child, the most widely used index is the stunting. Stunting ofariable having three ordered categories. One of the
a child measured with height-for-age represents therlineadvantages of using this model is that regression casffii
growth. To compute this index, first the outcome variablepf the covariates are independent of the levels (caegjor
height-for-age, was standardized using the WHO Anthrand these coefficients can easily be converted to odds rati
software. A child who is more than two standard deviation?'. Note that Cumulative logit link function is usually used
below the median (-2 SD) of the WHO reference populationo construct the ordinal logistic regression model. Suppose
in terms of height-for-age is considered as shorthfsror  that ordered categorical response variable heategories.
her age, or stunted. If a child is below three standardet, Y;;i =1,2,..n be the response obtained froith
deviations (-3 SD) from the reference median, then the chilthdividual, andx; = (x;q, ... X, ... X;) ' be the (K1) vector

is considered severely stunted. For all other values, aishild of covariates an@ = (B4, ... B, ... Bx)' be the (K1) vector

not stunted. In this paper, stunting is considered as ordinaf regression parameters. Suppose that fojttheategory,
response variable having three ordered categories: npt=172,..J -1, the odds, denoted b;,j=12,..J —

stunted, stunted and severely stunted. 1,is defined ag;; = Pr(Yl-zjl).
Pr(Y;<j)

On the basis of Illtg?ture review on nutritional status Ofregression model can be written ]@igu) = g .

under-five children;“"the demographic factors considered h is the threshold for th o
in this paper are: age of mother's at birth of index children where,a; is the threshold term for thjth category. One may

years (<20, 20-35, >35), mother's education level (NoCOMpute the odds ratio for the covariatg using
primary, secondary, higher), region (Barisal, Chittagong€XPressionexp (Bx) . To select the covariates for the

Dhaka, Khulna, Rangpur, Rajshahi, Sylhet), birth orde@nalysis, in this paper, at first bivariate analysis besn
number (first birth, other) and the socio-economic facto conducted to examine the association of selected cowariate

are wealth index (poor, middle, rich), place of deIiveryWith the categorical ordered response variable stunting. The

(hospital, others), exposure to media (yes, no) ANCsvisitcovariates found to have significant association were only
by doctor/nurse/any other health expertise (yes, nofonsidered inthe regression analysis.

Variables

Therefore, the ordinal logistic
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Ill. Results women (75.48%) have not got the hospital or clinic facilit
Univariate analysis for their child delivery. Among all mothers, 43.59% mothers

. . ere taking ANC visits by doctors/ nurse/ paramedic/
It is observed that more than half of the children (58.63%)_" . . o
are not stunted, while 26.09% of children are stunted anyvm"y welfare during pregnancy, whereas 43.59% were not.

; large number of mothers (62.95%) were found to be
15.27% of children are severely stunted. More than half o . ; . -
the mothers (65.24%) gave their birth when they were in ag%xposed to media. Among the children considered in the

0 S :
group 20-35, while 31.28% of mothers gave birth at theirsample’ 77.97% of them have health facility in their

community. The distribution of respondents with respect to
0,
gogngtagﬁtéag\,z;e%sg, thzgric}o}r/e%rgzeangrsc')? A)alcl)fvr\;:)cr):é?\r ain access road to the community was 66.74%, 27.59%

9 Yt . : 9 ede 5.67% for the all weather road, seasonal road and other
20.03% have no education, while 30.66% percent complete d velv. R ding the ti isit healtili
rimary and 42.33% completed their secondary education 2o respectively. Regarding the time to visit hea 'f.?’
P ' 1.68% of respondents reported that required time is more
Moreover, there are a few women (6.98%) who complete

L ; an one hour.

their higher education. Most of the respondents are from

Dhaka division (31.31%), whereas lowest numbers oBivariate Analysis
respondents from Barisal division (5.41%). Most of thean attempt has been made to find out the association
children are from poor families (43.98%), 19.44% frompetween selected community facilities, demographic and

middle class and 36.58% from rich families. It is alsogocio-economic characteristics with stunting. Thesguare

their mother. Among all births, 24.52% of the birth has been
taken place in hospital or clinic. However, a large number of

Table 1. Percentage distribution of stunting by selcted demographic, socio-economic and community fifity covariates

Covariates Stunting p-value
Not stunted | Stunted | Severely stunted
Mother’s age at birth
Below 20 56.63 27.44 15.93
20-35 60.00 25.36 14.64 0.01
Above 35 51.02 27.78 21.20
Maternal education
No 48.85 29.12 22.03
Primary 52.96 28.87 18.17 <0.001
Secondary 64.17 24.39 11.44
Higher 78.06 15.53 6.41
Regior
Barisal 55.33 24.62 20.06
Chittagong 58.82 25.09 16.09
Dhaka 56.38 27.95 15.67
Khulna 66.28 22.99 10.73 <0.001
Rajshahi 66.08 25.05 8.87
Rangpur 57.20 26.54 16.26
Sylhet 50.01 27.45 22.54
Wealth Index
Poor 49.82 29.31 20.87
Middle 59.65 26.17 14.18 <0.001
Rich 68.68 22.19 9.13
Birth order
First birth 62.21 24.93 12.86 <0.001
Others 56.73 26.71 16.56
Place of delivery
Hospital/Clinic 69.71 20.35 9.94 <0.001
Others 55.03 27.96 17.01
ANC visits
Yes 66.91 22.45 10.64 <0.001
No 52.23 28.91 18.86
Exposed to media
Yes 63.35 24.57 12.08 <0.001
No 50.61 28.67 20.71
Availability of health facility
Yes 58.61 25.64 15.75 0.18
No 58.71 27.7 13.59
Time to reach health facility
Below 1 hour 60.48 25.77 13.75
1 hour & above 56.90 26.39 16.70 0.02
Main access road
All weather 60.69 25.55 13.77
Seasonal 55.91 26.72 17.37 <0.001
Other 47.66 29.50 22.84
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significantly associated with the child health statube T demographical covariates change the influence of
results are given in Table 1. community variable, in Model 2, demographic variables
From the Table 1. it is found that time to reacthealth  We'e considered along with covariates considered in Model
facilities from the community and main access raathe L Sct)mo;elslor(\jorlngc EO\t/.arle;te; V\é%re th.IUdgg n N(Ideel % to
community are significantly associated with child construct Model 3. Estimated odds ratio (OR) and p-values

stunting. The percentage of stunting and severeliytistg obtained from these three models were given in Table 2.
children are 26.39 and 16.70 whose mothers take timerom Model 1, it is clear that main access road to
one hour or more to reach health facilities, wher@® community is an important factor as p-values are less t
percentage stunting and severely stunting children are.05. Children in a community where main access road is
25.77 and 13.75 whose mothers take time below ongeasonal or other type are significantly less likely tobe
hour. Moreover, the percentage of stunting and regye stunted or stunted compared to the children from a
stunting children for the community with all-weathe community where main access road is all weather roads.
road are 25.55, 13.77, for seasonal road are 28737 The odds ratio for seasonal road and other are found to be
and for other roads are 29.50, 22.84, respectivelys | 1.21 (p-value=0.02) and 1.68 (p-value < 0.01) respectively.
found that the percentage of stunting and severelfhe odds of being severely stunted is 21% higher for a child
stunting children were lowest in all-weather roadd an from a community with seasonal main access road
highest in other roads. compared to a child from a community with all weather

L o i . .
It is observed that stunting and severely stunting ayledisit road, whereas it is 68% higher for cqmmunlty W'th other
type main access road. After controlling for main asces

for children whose mother’s age at birth were above 85 an ) X )
g road to the community, the covariate time to reachetith

lowest for children whose mother’'s age at birth were820- tacili found h ianifi . hild
Mother’s level of education has an inverse relationshth wi satlﬁlnltti)r/]gwas ound to have no significant impact on chi

stunting levels. Child stunting and severely stunting
decrease as mother education increases. For example, cliicbm Model 2 considering community facilities and
stunting is highest (29.12%) among the children whos@lemographic factors as covariates, it can be observed that
mothers have no education. Moreover, the percentages @ffiildren whose main access road to the community is
stunting for primary, secondary and higher educatedeasonal roads (OR=1.17, p-value=0.03) and other roads
mothers are 28.87, 24.39 and 15.52, respectively. SimilglOR=1.31, p-value=0.07) are significantly more likelybt
large differential also exist among the categories @dlth;  severely stunted compared to the children from community
as wealth increases, the extent of stunting and sgverelith all-weather roads. However, time to reach to tealth
stunting among children decrease. It is observed thdacility have insignificant association (OR=0.95, p-
stunting is lowest in Khulna and severely stunting is lowestalue=0.49) on stunting. It is important to notice that the
in Rajshahi compared to other divisions. Stunting andhdds ratios for seasonal and other are 1.17 and 1.31 in
severely stunting are lower for the children who were thevlodel 2, respectively, whereas these are 1.21 and 1.68 in
first babies of their parents. Moreover, Children whoewver Model 1. It implies that the influences of community
born in hospital/clinic are less likely to be stunted andservices reduce significantly after controlling for
severely stunted compared to the children born in home efemographic variables. Children whose mothers gave birth
other places. Stunting and severely stunting are higher fett their age between 20-35 years are less likely to be
the children whose mothers did not take antenatakvisit severely stunted (OR=0.72, p-value<0.01) compared to the
doctors/ nurse/ paramedic/ family welfare visitors duringchildren whose mothers age at birth were below 20 years.
pregnancy. Moreover, stunting and severely stunting islowever, children whose mothers age at birth is above 35
inversely related to the children whose mothers wergears are found to have statistically insignificant asdimri
exposed to media. on stunting compared to the children whose mothers age at
birth is below 20 years. Children of mothers having
completed primary (OR=0.84, p-value=0.03), secondary
(OR=0.55, p-value<0.01) and higher (OR=0.31, p-
value<0.01) education are significantly at a lower risk of
stunting relative to the children of mother having no
Ordinal Logistic Regression Model education. It reveals that severely stunted occurs likalg

for children whose mothers are uneducated compared to
children of educated mothers. It is observed that ahildr

It is clear from Table 1 that all covariates except atslity

of health facility in the community were found to have
significant association with stunting of under-five children
as p-values were less than 0.05.

To examine the impact of community facilities (commu-

nication and health facilities) on nutrition status of under - . .
five children controlling other factors, ordinal logistic from Khulna (OR=0.65, p-value<0.01) and Rajshahi

regression models have been used as the outcome variablé%?:odsi’ p-v§:3e<0.f01) Ege _IeTs I:jkily hto b_e S(Ieverely
ordered categorical variable. For this purpose, three mode%ume t an chiiaren from barisal an .Ot regionat group
were considered. In Model 1, only community facilitiesprowdes significant influence on stunting. For the birth

were considered as covariates. To examine hov9rOIer number, child who is the first baby (OR=0.79,
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Table 2. Estimated odds ratio (OR) of selected demographisocio-economic and community facility covariates
obtained from ordinal logistic regression models for stating

Covariates Model 1 Model 2 Model 3
OR p-value OR p-valug OR p-value
Intercept 1 1.45 <0.01 0.60 <0.01 0.57 <0.01
Intercept 2 5.75 <0.01 2.46 <0.01 2.36 <0.01
Main access road
All weather (RC)
Seasonal 121 0.02 1.17 0.03 1.08 0.28
Other 1.68 <0.01 1.31 0.07 1.14 0.41
Time to reach health
facility
Below 1 hour 0.90 0.11 0.95 0.49 1.04 0.55
1 hour & above (RC)
Mother’s age at birth
Below 20 (RC)
20-35 0.72 <0.01 0.76 <0.001
Above 35 0.79 0.12 0.84 0.29
Maternal education
No (RC)
Primary 0.84 0.03 0.95 0.49
Secondary 0.55 <0.01 0.76 <0.01
Higher 0.31 <0.01 0.55 <0.01
Region
Barisal (RC)
Chittagong 0.83 0.12 0.91 0.42
Dhaka 0.87 0.22 0.97 0.78
Khulna 0.65 <0.01 0.72 <0.01
Rajshahi 0.53 <0.01 0.58 <0.01
Rangpur 0.85 0.15 0.84 0.12
Sylhet 1.09 0.48 1.17 0.17
Birth order
First birth 0.79 <0.01 0.84 0.01
Others (RC)
Wealth Index
Poor (RC)
Middle 0.79 0.01
Rich 0.64 <0.01
Place of delivery
Hospital/Clinic 0.86 0.06
Others (RC)
ANC visits
Yes 0.79 <0.01
No (RC)
Exposed to media
Yes 0.88 0.05
No (RC)

*RC: reference category; Model 1 considers only commuatitilities variables; Model 2 considers community féieiti and
demographic variables; Model 3 considers community facilitiesnographic and socio-economic variables as covariates

p-value<0.01) of his/her mother is less likely to be salyer to that found in Model 2. Children from middle class
stunted and it is a significant factor for stunting. (OR=0.79, p-value=0.01) and rich (OR=0.64, p-value<0.01)
families are significantly less likely to be severstynted

From MOQEI 3, considering _ community facilities, compared to the children from poor families. Children who
demographic factors and socio-economic factors

covariates, it is observed that main access road ¢o th ere born in hospital (OR=0.86, p-value=0.06) are
communit’ has not been found to have si nificantsignificantly at a lower risk of stunting relative tbe
y 9 hildren who were born in other places. It can be observed

?,.Sg'ggfatz'o?t ocvggnsoggénnt%n r?g?/tgs;sitgr?ilfjiggr:tn ';A:s%eé:li;tigg hat children whose mothers have taken ANC visits by
Influences of demographic variables in Model 3 are Sim”a}ramed personnel - during  pregnancy  (OR=0.79, p-
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value<0.01) are less likely to be severely stunted comdpar References
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