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Abstract

The study was aimed at assessing the prevalence of undernutrition and establishing the relationship between prevailing
sociodemographic and environmental factor and undernourishment of children aged 6-12 years in four selected slums in Dhaka City,
Bangladesh. It was a descriptive cross sectional study conducted among 100 slum children. Their nutritional status was determined by
collecting anthropometric data using standard technique and analyzed according to World Health Organization (WHO) guidelines.
The sociodemographic and environmental variables of interest were analyzed to find out the determinants of undernutrition in the
children. A total of 60% children were stunted and 84% were underweight. Being dropout from school, low educational level of parents,
mud floor house, low meal frequency, poor hygiene practices (such as, using temporary latrine, not taking bath regularly, drink unboil
water) were significantly associated with being underweight and stunted. Similarly, the risk of stunting increased significantly with an
increased total family member and number of people living in a room. Children who belong to the family using wood as fuel and who
had smoking behaviour were also likely to be stunted.
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Introduction

Health affects not only current well being and future outcomes at individual and society level but also directly reflect the efficiency
of healthcare system and the influence of surrounding environment. Globally, a major public health concern is malnutrition
among school age children. The numbers of school age stunted children are more than 200 million [1] and it is estimated that close
to one billion children will be physically and mentally impaired by 2020, if interventions are not carried out [2,3].

Undernutrition makes the child more vulnerable to morbidity and mortality [4,5] and has been linked to delayed mental
development [6], poorer educational attainment and lower intellectual and physical abilities in adult life [7]. Bangladesh has
the highest number of slum dwellers - 60% of the urban population- in the South Asian region [8]. The report titled “Human
development in South Asia 2014-urbanization: challenges and opportunities” says, the effects of such “unplanned” urbanization has
left the urban population with inadequate facilities like too little access to housing, water and sanitation, solid waste management,
energy consumption, health and education.

In slum children compared to children living in developed cities are as the extent of malnutrition is found to be much more severe
and sometimes even compared to rural regions [9,10]. The situation is even poorly because slum dwellers are exposed to poor
environmental condition (i.e., overcrowding, poor quality drinking water, sanitation and no removal of waste, low healthcare use,
poor diet and lack of knowledge [11].

Nutritional deprivation is rampant in children, particularly primary school age children ranging in magnitude from 20%-80%.
Since deficient physical growth is naturally reflected in their suboptimal mental development [12]. Half of all deaths and 28% of
stunting in children occur worldwide because of undernutrition. In one of the largest studies in anthropometric status of school
age children in low income countries like Bangladesh, stunting and underweight to be high, ranging from 48-56% for stunting and
from 34-62% for underweight, respectively [13,14].
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Therefore, the malnutrition problem of school age slum children is of foremost importance to all nations as this group forms the
future generation [15]. Hence, the present study attempted to identify the factors that are responsible for the problem of school
age children of Dhaka city, Bangladesh. So that a basis for planning strategic intervention program can be undertaken from the
result of this study, which will improve their health, physical growth and development, school academic performance and progress
in whole life.

Materials and Methods

The present descriptive cross sectional study was conducted in the four selected slum area of Dhaka City, which focused on the
health and nutritional status of slum children aged 6-12 years old. This study was carried out from February 2015 to April 2015.

To determine the sample size two stage purposive random sampling techniques were adopted. At first, four study locations were
randomly selected, namely Kamlapur, Kawran Bazar, Lalbagh and Kalimondir slum are. Secondly, 25 individuals in each location
were included in the study by purposive random sampling method making a total of 100 children. Based on 70% prevalence [16],
95% CI (Confidence Interval) and 5% precision, the sample size was estimated by Eq. (1).

n:f% (1)

By this equation sample size was estimated 322, but due to time constrains and lack of resources we had to take 100 samples. The
purpose and nature of the study were explained to the participants and their families, and after verbal consent they were recruited
to the study. The data were collected by interviewing and examining the participants with the help of their guardians.

Anthropometric measurement technique was used for assessing nutritional status by measuring weight and height of the children.
During the measurement of weight each subject was asked to be barefooted and removed heavy cloths to record the data in kg
by using standard weighing machine. Weight was measured to the nearest 0.1 kg. For measuring the height the subjects were
requested to stand barefooted on the platform of wooden stadiometer with their head upright and looking straight forward, so
that, the shoulders, the buttocks and the heels touch the vertical measuring board. Height was measured to the nearest 0.1cm. Body
Mass Index (BMI) and height for age-Z-score (HAZ) was computed to assess underweight and stunting, respectively using WHO
reference values [17]. Underweight was defined as BMI below 18.5 and stunting was defined HAZ<-2 SD (Standard Deviation).

Data were entered and analyzed by SPSS 19 and ENA. Chi-square test and Fisher Exact test were used for testing the significance
and association between sociodemographic and environmental characteristics of child and prevalence of undernutrition. Bivariate
logistic regression analysis was used to quantify the magnitude of association between different factors and undernutrition. The risk
factors entered into the logistic regression that showed statistically significant or close to significant association (p-value <0.05). The
explanatory variable entered into the binary logistic regression model were sociodemographic characteristics of children (parent’s
educational level, occupation of mother, total family member, job status of child, educational status of child), environmental and
child characteristics (meal-frequency, floor nature, fuel type, number of person living in a room, are they drinking water type, take
bath regularly or not, type of toilet, cutting nail regularly, smoking behaviour). The outcome variables included in the regression
model were underweight and stunting. A P-value less than 0.05 were considered as statistically significant.

Results

A total of 100 school age slum children aged between 6-12 years were included in the study. Table 1 shows general characteristics
of child. Majority (41%) of participants were in the age range 11-12 years old and most of them are males (66%). Half of the
participants were being dropped out from school. Regarding education status of parents, only 29% and 30% father and mother of
the children received primary education, respectively, whereas, majority of them were illiterate. As regard to mother’s occupation,
51% mothers were worker compared to 49% were housewives.

Most of the respondents were contained 5-8 family members (54%) and children were more likely to have job (57%) than remaining
jobless (47%). More than half of the studied children had daily meal intake 3-4 times a day and belong to family living 5-8 persons
in a room, accounting 56% and 58%, respectively. In terms of sanitation practices, 61% respondents used boiled water. It was also
found that, although almost all the participants (92%) wash hand before meal, but majority (53%) said that they don’t take bath
regularly.

Moreover, this study revealed, 56% of respondents were more tend to use temporary latrine compared to only 36% participants
who use sanitary latrine and remaining used open latrine. In addition, more participants (59%) had smoking tendency.

Figure 1 illustrates that, the overall nutritional status of children revealed that 84% children were underweight and 60% children
were stunted.
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Variable Category Frequency (%)
6-8 21 21
Age 9-10 38 38
11-12 48 48
Male 66 66
Sex
Female 34 34
Educational status Yes 50 50
of children No 50 50
Primary 29 29
Education level of | No schooling (only
; 26 26
father signature)
Mliterate 55 55
Primary 30 30
Education level of | No schooling (only
. 20 20
mother signature)
Iliterate 50 50
0-4 33 33
Total family 5.8 54 54
member
>8 13 13
Occupation of Worker 51 51
mother Housewife 49 49
Yes 57 57
Do you have job
No 43 43
1-4 37 37
Nl'lr?nbe'r of person 5.8 56 56
living in a room
>8 7 7
1-2 26 26
Meal frequency 3-4 58 58
5-6 16 16
Yes 39 39
Do you boil water
No 61 61
Wash hand before Yes 92 92
meal No 8 38
Do you take bath Yes 47 47
regularly No 53 53
Open place 8 8
Types of toilet temporary 56 56
Sanitary 36 36
Yes 50 50
Cut nail regularly
No 50 50
Yes 41 41
Do you smoke
No 59 59

Table 1: Sociodemographic characteristics and hygiene related information of study participants

Table 2 depicts the result of logistic regression analysis for demographic and environmental variables for determinants of
undernutrition (BMI<18.5). School dropout children had higher odds (OR=5.505) for worse nutritional status compared to
school going groups. The odds for undernutrition were higher in case of illiterate parents compared to literate one. Regarding
mother’s occupation children belong to housewife mother were associated with an increased risk of underweight than children
belong to worker mothers (p-value 0.036). Odds for meal frequency (OR=0.038) were also significantly related to undernutrition
(BMI<18.5). Moreover, drinking unboiled water, taking bath irregularly, using temporary latrine and cutting nail irregularly were
significantly associated with increased odds of being underweight in the binary logistic regression model (p-value <0.05). Finally,
the odds of being underweight were higher among children who had smoking behaviour (OR=3.580).
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Nutritional status (Body mass index) Nutritional status (Height for age)

Figure 1: Overall nutritious status of target children

Variable 0Odd Ratio Ilﬁ:;t:;lgsc;) Significance level
Educational status of
children
School going 1 1 X?=7.44
School dropout 5.505 (1.460-20.755) P=0.006
Education level of father
Primary 1 1
No Sggr’l‘:lt‘l‘l‘i )(only 1.95 (0.443-8.579) f:gé)f;
Illiterate 5.737 (1.585-20.766)
Education level of mother
Primary 1 1
No Sgi};zzltzli§°nly 0.848 (0.242-2.970) X;;l)%g?
Illiterate 8.727 (1.711-44.525)
Occupation of mother
Worker 1 1 X2=4.390
Housewife 3.462 (1.032-11.609) P=0.036
Meal frequency
1-2 1.889 (0.530-6.727)
3-4 1.522 (0.500-4.628) };2:()65;;
5-6 1 1
Do you boil water
Yes 1 1 X?=4.422
No 3.161 (1.044-9.568) P=0.035
Take bath regularly
Yes 1 1 X?=5.994
No 4.200 (1.250-14.111) P=0.014
Types of toilet
Open 1.250 (0.270-5.795)
Temporary 3.125 (1.301-5.708) >}(>2:=09021802
Sanitary 1 1
Cutting nail regularly
Yes 1 1 X2=4.762
No 3.632 (1.082-12.183) P=0.029
Do you smoke
Yes 3.580 (0.950-13.493) X2=3.898
No 1 1 P=0.048

Table 2: Logistic regression for undernutrition (BMI <18.5) in children by sociodemorgraphic and environmental variables
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As shown in Table 3, the odds of stunting were significantly high in school dropout children (OR=2.786, CI=1.215-6.389), children
of illiterate parents and children having a housewife mother. Moreover, children belong to family using wood as fuel, 5-8 people
living in a room and children who had meal frequency 1-2 times were also associated with increased odds of stunting. The odds
of stunting were higher among children who did not drink boiled water (OR=3.161, CI=1.044-9.568) compared to who did. In
addition, the likelihood of being stunted was significantly higher among children who did not take bath regularly, used temporary
latrine and had smoking behaviour (p-value <0.05).

. . Confidence ..
Variable 0Odd Ratio Interval (95%) Significance level
Educational status of children
School going 1 1 X2=6.00
School dropout 2.786 (1.215-6.389) P=0.014
Education level of mother
Primary 1 1
2
No schooling (only signature) 2.591 (0.810-8.837) XP:;O(.)?)T
Tlliterate 4916 (1.854-13.034)
Total family member
1-4 1 1
X2=8.72
5-8 3.654 (1.470-9.081) P=0.013
>8 3.462 (0.880-13.612)
Occupation of mother
Worker 1 1 X2=5.229
Housewife 2.600 (1.136-5.951) P=0.022
Job status of children
Yes 1 1 X?=10.434
No 0.257 (0.110-0.599) P=0.257
Fuel type
Gas 1 1
X?=8.297
Stove 1.917 (0.591-6.214) P=0.016
Wood 5.167 (1.498-17.817)
No. of person living in a room
1-4 1 1
X2=5.446
5-8 1.889 (0.600-5.946) P=0.066
>8 0.778 (0.128-4.721)
Meal frequency
1-2 3.571 (0.984-12.988)
X?=6.460
3-4 1.080 (0.352-3.313) P=0.040
5-6 1 1
Do you boil water
Yes 1 1 Xz=5.178
No 3.161 (1.044-9.568) P=0.023
Take bath regularly
Yes 1 1 X?=7.366
No 3.222 (1.363-7.618) P=0.007
Types of toilet
Open 1.905 (0.406-8.943)
X2=6.694
Temporary 2.989 (1.256-7.112) P=0.034
Sanitary 1 1
Do you smoke
Yes 3.580 (0.950-13.493) X2=9.432
No 1 1 P=0.002

Table 3: Logistic regression for undernutrition (HAZ <-2 SD) in children by sociodemorgraphic and environmental variables
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Discussion

The study approved that, sociodemographic and environmental factors are significantly associated with undernutrition of children.
A number of undernourished children are still very high in Bangladesh [17]. In this present study, the overall nutritional status of
the children revealed that, 84% children were underweight and 60% children were stunted.

A similar study was carried out in Dhaka slums where the prevalence of underweight and stunting was 73.2% and 68.4% [17].
That is underweight proportion was slightly lower and stunting rate was slightly higher compared to our study. So, undernutrition
is more prevalent in Dhaka slums than the national average, which is 49% for stunting and 56% for underweight which indicates
exceptionally high levels of undernutrition as judged against WHO criterion [18]. Studies in other countries found out higher
rates of stunting, for example- Ethopia 64%, Bhutan 56%, India 52% and Pakistan 50% [19].

Children age and sex were not associated with undernutrition in the current studies which are different from finding in other
similar studies [20,21]. We found that school dropout children were more likely to be stunted and underweight than school going
children. A similar study conducted in Nairobi-Peru urban slum found the same result that is those children who did not attend
school were more stunted than who did [16]. So there is a positive influence of children’s education on their nutritional status.
Because schools are vitally important settings for promoting good nutrition and providing nutrition interventions, as to promote
health and healthy eating that are more efficient, effective and equal opportunity than another setting [22].

In addition, the findings revealed that parental education was significantly associated with children’s undernutrition (Stunting
and underweight). Stunting and underweight were more prevalent among children who belong to the illiterate mothers. This
result also in agreement with Nabag [23] and Ahmed [24] who conducted their studies in Sudan among the same age group and
reported that mother’s educational level directly or indirectly causes malnutrition among children and so considered as important
underlying determinants of malnutrition. Earlier studies using household level data have found mother’s education to be positively
associated with a number of measures of child health and nutritional status [25,26]. It is because health friendly measurement
is more likely to be adopted by educated mothers and so better nourished children’s mothers had better health friendly attitude.
Moreover, literate mothers are also better able to manage meager resources to provide essentials and thus having healthier child
[27]. This finding is similar to other studies on childhood malnutrition, which showed prevalence of malnutrition was influenced
by maternal formal education.

From the findings of this study, father’s educational status had significant impact on children to be underweight but it did not
have any impact on the stunting of children. Although many studies have proven that education of parents have a positive impact
on the health and nutritional status of their children [22]. We found a fairly well and consistent relationship between mother’s
occupation and undernutrition in children. Housewife mothers were more likely to have undernourished children than working
mothers. This may be explained by the fact that financially empowered mother are more spontaneous to spend their income for
the welfare of the children, including their nutrition and seeking good medical care at the first sign of a child’s illness [27]. This is in
agreement with similar studies carried out in Bangladeshi slum [28]. But it is different from another study, which showed children
of non-working mother have a better nutritional status than the working mother [29,30].

It was also revealed from this study, children belonging to household 5-8 members were more undernourished than those
belonging to household <5 members. Similar findings have been depicted in other parts of the world [31-33]. Low levels of child
care and low dietary intake could be contributed by a large number of household members [34-36].

In terms of home environmental factor, stunting was more common in children having houses with mud floor than those having
houses with cement/brick, which is consistent with the similar study conducted in Ethopia [36], Kaney [37] and Bangladesh [17].
This could be due to the growth of pathogenic organism on the mud floor, which makes children sick and undernourished [38].
Moreover, fuel types, number of people living in a room were significantly associated with undernutrition of children.

Another determinant of undernutrition was meal frequency of child. The prevalence of underweight and stunting was higher
among children having meal 1-2 times per day than who have > 3 times a day, which is similar to another study conducted in
Ethopia [36]. The personal hygiene practices of slum children is highly considerable and were identified as important independent
predictors of stunting and underweight in this present study. Children residing in household with having a temporary latrine were
3 times more likely to be stunted and underweight compared to children having a sanitary latrine. Latrine used by children has
been associated with other studies [39-41].

Similarly, prevalence of undernutrition was higher in children drinking unboiled water. It's because children born into a house
without access to clean water were shown to be at risk of disease which ultimately increased the risk of malnutrition, according to
a study based on the findings of Bangladesh National Health Survey from 2004 to 2005 [42]. Other factors that were significantly
associated with stunting and underweight were children’s practices of not taking a bath and cutting nail regularly, and their
smoking behaviour.
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Conclusion

The present study demonstrates the multiple risk factors for childhood undernutrition encompassing sectors other than health
alone, including social and environmental sectors. The findings of this study revealed that, the prevalence of underweight children
is high in urban slums of Dhaka city with stunting affecting a large number of school going children. Being school dropout,
illiterate and housewife mothers, large family size, were associated with increased risk of stunting and children to be underweight,
poor home environment, low quality of drinking water, using temporary latrine, smoking behaviour and other poor hygiene
practices of children were also significantly associated with underweight and stunting.

As education is a key of society and the quality of future human resources depend on the present day children, improvement of
nutritional status of children should be given top priority. But, in this study, lack of mother’s education and non-working status of
mother was an important determinant of child undernutrition. As a result, there are not aware of the significance of their children’s
schooling. Moreover, many of the school age slum children have to involve in hazardous work to support their families financially,
which have a negative impact on child nutritional status.

The undernutrition problem among school age children in a slum is worsen because the living and environmental condition
of slum is not satisfactory. Slum dwellers are exposed to poor environmental condition like, overcrowding, lack of basic utility
services including portable water, sanitation and drainage. There should be advocacy to get the government to provide better
housing and sewage facilities for her populace as environment significantly affects the nutrition and overall well-being of children.

So, sincere efforts should be undertaken to improve nutritional status of school age children with multipronged approach, such
as, giving priority to education for slum children by enough access to government schools in slum areas, literacy program for
uneducated mothers for creating awareness regarding the benefits of factors like limiting family size, importance of sending their
children in schools and to increase nutritional knowledge which can remove a curse of undernutrition from slum children.
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