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Abstract: Diarrhea causes major childhood morbidity and mortality globally. This study aimed to investigate
the prevalence and associated factors of childhood diarrhea among under-five children in Southern coastal area
of Bangladesh. A community-based cross-sectional study conducted from April to June 2018 among 202
randomly selected children. A structured questionnaire used to collect information on a three month diseases
occurrence and other covariates. The association of diarrhea with socio economy, personal and food hygiene
practices observed using multivariate logistic regression after adjusting for potential confounders. Prevalence of
childhood diarrhea was 10.9%. In bivariate analysis, mother’s education, family income, father’s occupation,
hand washing of child before feeding and refrigerator associated with outcomes. In multivariate analysis,
father’s occupation, hand washing of child by soap before feeding and having refrigerator in households was
associated with childhood diarrhea after controlling the socio-demographic factors (age and gender). Child of
unemployed fathers were more likely to have diarrhea than employed father (AOR=0.206; 95% CI: 0.070-
0.610).Child do not wash hand before feeding (AOR=0.393; 95% CIl =0.102-0.511) and households not having
refrigerator (AOR= 0.072; 95% CI: 0.007-0.745) had higher odds of diarrhea. The load of diarrhea in this
setting was almost double to the national rate. Poor hand washing of child and refrigerator are major risk factor
high burden of the disease. Health promotion strategies on proper food storage and child feeding practices are
recommended for the prevention of childhood diarrhea.
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1. Introduction

Diarrhea still remained major cause of morbidity and mortality among under-five children in developing
countries (Begum et al., 2013; Mahapatra et al., 2015). Majority are aged under five among 1.5 billion cases and
2.5 million death every year for diarrhea (Mannan and Rahman, 2011). Diarrhea accounted for 17% of all deaths
worldwide, 21% in developing countries and 26.1% in South Asia (Anteneh et al., 2017; WHO, 2007; Walker et
al., 2012). Prevalence of diarrhea among children less than 5 years old was 25.2% in Kashmir, India and 22% in
Ethiopia (Ahmed et al., 2008; Alebel et al., 2018).

In Bangladesh, 6.1% under-five children affected and 2.8 % child death by diarrhea (BBS and UNICEF, 2016;
Rahman et al., 2014). The lowest prevalence among South Asian countries have made Bangladesh an example
for resource poor countries for the advancement in health sectors (Balabanova et al., 2013; Osman, 2008). But
morbidity rates is still alarming (Balabanova et al., 2013). In Barisal Division, diarrheal prevalence is 5.0% and
higher prevalence is in city slum areas (BBS and UNICEF, 2016). There is no data regarding the prevalence of
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childhood diarrhea in the coastal poor settings in Bangladesh. Previous study in Kushtia, Bangladesh showed
quite alarming rate among children in lower socio economic condition (Khatun et al., 2013). Because
economically disadvantaged regions carried the highest burden of under-five (Alebel et al., 2018). There may be
a significant gap between the national prevalence and that of this coastal area.

Diarrhea associated with many social, environmental and behavioral aspects of households (Mengistie et al.,
2013). Maternal education, availability of latrines and maternal hand washing were the risk factors in Ethiopia
(Alebel et al., 2018). Poor kitchen hygiene also proved as a determinant of child diarrhea in Nicaragua
(Takanashi, 2009). Lack of access to clean water and sanitation is a major issue in the urban coastal area of
Senegal (Thiam et al., 2017).

About 20 million coastal inhabitants have been affected directly or indirectly by flood (Rony et al., 2016). This
study conducted in a remote coastal area where flood, river erosion and tidal surges is common (Haque, 2006).
Rapid river erosion changes the landscape and excess to clean water in the setting. In addition, risk factors for
diarrhea could vary in different settings (Getachew et al., 2018). Identifying modifiable risk factors is a critical
step in identifying potential interventions. The findings of this investigation could be useful to policy makers to
prevent diarrhea in larger coastal belt or similar setting in Bangladesh.

2. Materials and Methods

2.1. Study setting and design

We conducted this study among different communities of Dumki sub-district of Patuakhali, Bangladesh, 270 km
away from capital Dhaka. Dumki is river eroded and divided into Lebukhali, Muradia, Pangashia, Sreerampur,
Angaria unions (smallest administrative unit). Total population of Dumki was 70705 as of 2001 census data
(BBS, 2015). We selected randomly Muradia and Pangashia union to collect the data. We conducted a cross
sectional survey to find out the under five children from the household of this area. We conducted a baseline
survey to find out the number of target participants. We recruited 202 participants who met our case definition.
Households were eligible for inclusion in the survey if the following criteria were met: (i) presence of mothers
or caregiver; and (ii) presence of at least one child under the age of five. Children who had diarrhea in last three
months considered as case of this study. We registered as case when child passed three or more times loose or
watery stools per 24 hours as reported the mother or caregiver (Gidudu et al., 2011). Twelve mothers refused to
participate in this study for different causes were excluded. We used purposive sampling method to select the
participant. We calculated the sample size from specified proportion test considering 3% margin of error 95%
Cl and 5% overall prevalence in the Barisal division (BBS and UNICEF, 2016).

2.2. Procedure

Ethical clearance was taken and study protocol reviewed by Ethical Committee of Patuakhali Science and
Technology University (PSTU), Bangladesh. All caregivers asked for written consent before starting the
interview. The anonymity of the respondents is assured before collection of data. Trained investigators collected
data by face to face interview using pre-structured questionnaire. The questionnaire consisted of information on
socio demography of households, kitchen hygiene, personal hygiene, sanitation and child diarrhea in this area.
In this study, we selected positive history of diarrhea as dependent variable. We interviewed mothers or
caregivers directly to collect data. We considered only interested mothers or caregivers for this study. We
excluded women not interested or absent during data collection from this study. We obtained written consent
from the study participants to participate in this study.

2.3. Statistical analysis

We used SPSS version 16.0 and SAS version 9.3 to analyze the data. P-values of less than or equal to 0.05 were
considered statistically significant. We converted continuous variables into categorical variables to achieve
better analysis. Frequency distributions and descriptive statistics for major demographic variables were
computed. Bivariate analysis was conducted to assess the relationship between each independent variable and
the outcome variable (diarrhea). To control for the effect of confounding factors, multivariate logistic regression
was constructed including significant variables in the bivariate analysis. The degree of association between
dependent and independent variables were assessed using odds ratio with 95% confidence interval.

3. Results

3.1. Characteristics of respondents

Among the households, 190 had 1 child (94.1%) and 11 had 2 child (6.4%). Half 101 (50%) of completed
secondary education and 23 (11.4%) had no education. Overall, 191(94.6%) mothers were housewives.
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Regarding to the education of husband, 61 (30.2%) attended at primary education, and 76(37.6%) in secondary
education and 38 (18.8%) had no education. Employed father were 40 (19.8%). Almost half (48.5%) of families
monthly earned <10000 BD Tk.

3.2. Personal hygiene of mother and child

All mothers washed their hands before preparation of foods and before feeding children. If child took food
themselves, 58(56.3 %) children washed hand with soap before feeding. When child feed by mother, 1(0.5%)
mothers though ensure child hand washing, 188(99.5%) not ensure. In case of defecation, 185(91.5%) mothers
washed hands with soap after cleaning child from defecation and 17(8.4%) did not wash. Almost all mother and
child cut baby’s nail regularly

3.3. Sanitary information of households and kitchen

All households had a private toilet where 131(64.9%) had Kacha toilet 71(34.7%) had sanitary (paka) toilet.
Toilet located outside for 184 (91.1%) and inside or attached for 18 (8.9%) houses. All families used tube well
water for drinking but only 12(5.9%) families belong to water storage tank. The waste disposal area was open in
200 (99.0%) cases. Among all 202 participants, 192(95%) used pond water for cleaning utensils and cooking
and 10(5.0%) used tube well water. Only 12 (5.9%) were inside the house and 10(5.0%) kitchen were with
cement floor. For utensil use, 113(55.9%) did not use separate utensils for keeping raw and cooked foods. Only
39 (19.3%) families had refrigerators and 25 (12.5%) had dustbin for left over.

Table 1. Prevalence and risk factors of child diarrhea.

Characteristics Diarrhea Odds Ratio (95% CI)
Yes (%) No (%) Unadjusted Adjusted
Age of child, no. (%)
0-2Years 6 (3) 48 (23.8) 0.963 (0.359-2.586) 0.979 (0.274-3.495)
>2 years 17(8.4) 131 (64.9) 1 1
Gender, no. (%)
Male 13(6.4) 97 (48) 1 1.808 (0.604-5.408)
Female 10(5.0) 82(40.6) 0.910 (0.379-2.183) 1
Mother education, no. (%)
Literate 13 (6.44) 149 (73.76) 0.301 (0.128-0.829)* 0.327 (0.370-3.940)
lliterate 9 (4.46) 31 (15.35) 1 1
Family size, no. (%)
Nuclear 9 (4.5) 55 (27.2) 1.449 (0.592-3.549)
Joint 14 (6.9) 124 (61.4) 1
Family income, no. (%)
<=10000 16(7.92) 91(45.05) 2.61 (1.024-6.973)* 0.538 (0.160-1.806)
>10000 6(2.97) 89(44.06) 1 1
Fathers’ Occupation, no. (%);
Unemployed 14 (6.9) 148 (73.3) 0.326 (0.130-0.820)* 0.206 (0.070-0.610)*
Employed 9 (4.5) 31(15.3) 1 1
Types of toilet, no. (%0);
Kacha 17(8.4) 115(56.9) 1.577 (0.592-4.2) 2.407 (0.676-2.570)
Pacca 6(3) 64(31.7) 1 1
Hand wash of baby with soap when taking food themselves, no. (%); N=103
Yes 3(2.91) 55 (53.40) 0.015(0.004-0.061)* 0.393 (0.102-0.511)*
No 35 (33.98) 10(9.71) 1 1
Triming of Child nail, no. (%)
Yes 22(10.9) 176 (87.1) 0.375 (0.037-3.763)
No 1(0.5) 3(1.5) 1
Use of same utensil, no. (%)
Yes 10 (5) 79 (39.1) 0.974 (0.406-2.337)
No 13(6.4) 100(49.5) 1
Refrigerator, no. (%)
Yes 3(1.49) 38 (18.81) 0.526 (0.050-0.628)* 0.072 (0.007-0.745)*
No 21(10.40) 140 (69.31) 1 1
Use of dustbin, no. (%)
Yes 4(2.0) 21(10.4) 1.584 (0.491-5.105)

No 19 (9.40) 158(78.2) 1
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3.4.Prevalence of diarrhea and its covariates

During last three months 144(71.3%) suffered from any types of diseases. Among them, 22(10.9%; 95% CI:
6.685 -15.3%) children had suffered from diarrhea.

Bivariate analysis showed babies of literate mothers were less prone to have diarrhea than the illiterate mothers
(OR=0.301; 95% CI: 0.128-0.829), Child from family economic income < 10000 BDT more likely to have
diarrhea than monthly income > 10000 BDT (OR=2.61; 95% CI: 1.024-6.973). Father’s occupation (OR=0.326;
95% CI: 0.130-0.820), hand wash of babies before feeding (OR= 0.0156; 95% CI: 0.004-0.061), refrigerator
(OR=0.526; 95% CI: 0.050-0.628) were significantly associated with diarrhea. On the other hand, age of child,
gender, family size, types of toilet, Trimming of Child’s nail, some utensil use and dustbin had no significant
association with diarrhea.

In the multivariate logistic regression analysis child of unemployed father’s were more likely to have diarrhea
than employed father (AOR=0.206; 95% CI1:0.070-0.610), babies who didn’t use soap before feeding were more
likely to have diarrhea as compared to those who used soap before feeding (AOR=0.393; 95% CI =0.102-
0.511). Use of refrigerator was less likely to have diarrhea than never use it (AOR=0.072; 95% CI. 0.007-
0.745). However mother’s education and family income had no significant association after adjusted for age and
gender. The model was fit proved by Hosmer and Lemeshow goodness of fit test (Chi-square = 10.942 and P-
value=0.205).

4. Discussion

Diarrhea recognized as a major cause of child morbidity and mortality in developing world (Dessalegn et al.,
2011). This cross sectional study explored the association of hygienic practices with child diarrheal morbidity in
a rural community. Maternal education, family income and child hand washing before feeding are the risk
factors of diarrhea in this study area. Globally, diarrheal morbidity causes yearly 3.2 episodes among each
under-five child (Kosek et al., 2003). Our study suggested eleven percent children suffered from diarrhea in
three months recall. This prevalence is higher than overall rates of Bangladesh (BBS and UNICEF, 2016) and
low income setting in Dhaka city (Chowdhury et al., 2015). Although rates were higher (27.3 %) in Ethiopia in
two weeks recall (Hashi et al., 2016) and lower (9.3 %) in 24 hours recall in Kashmir, India (Ahmed et al.,
2008). Vicinity to river might increase the rates in the study setting over national prevalence. Our study pointed
that about half of respondent belongs to lower socio economic condition. Almost half of households earned less
than 10000 BD TK in the study area. Better economic condition of the family can easily improve hosing
condition, convert unsanitary into sanitary and protect insect attack in kitchen.

Previous study has identified low maternal education as a risk factor for diarrhea (Kosek et al., 2008). We found
an association with the maternal education with diarrheal episode in the study settings. Also, incidence was
higher in low or no education in Sana'a, Yemen (Bin Mohanna and Al- Sonboli, 2018). Children whose mothers
can’t read and write were more likely to have diarrhea when compared with children whose mothers were
literate (Gebru et al., 2014; Anteneh and Kumie, 2014). Education provides information regarding hygienic
practices that might be prevents diarrhea (Shikur et al., 2013).

In Bangladesh, children of poor or middle class household face greater risk of illness (Kamal and Hasan, 2015;
Ferdous et al., 2013). In this study, we found a higher risk of diarrhea in lower economic status. Economy is
major constrains build up infrastructure that facilitate the hygienic practices of individuals as well as
households. Moreover, poor settings accelerate transmission of disease pathogens results from ingestion of fecal
contaminated water or food (Mandal et al., 2011). Another study in Khustia, Bangladesh diarrheal prevalence is
quite alarming among children in lower socio economic condition (Khatun et al., 2013). Low income families
suffer from diarrhoea because of inability to afford soap, aqua-guard and toilets (Rahman, 2006).

Occupation of the parents’/guardian might be cause of social-economic challenges in community (Karambu et
al., 2013). We found an association with fathers’ occupation with child diarrhea. This result is in accordance
with Al- Mazrou et al. (1991). Similar findings also noted by Islam et al. (2015) in Bangladesh. Family income
status in Bangladesh mainly depends on husband income (Khan et al., 2014). If the income is sufficient then
obviously life style will be more improved and lower prevalence of diarrhea.

The disease is more prevalent among under-five children in the developing world due to lack of sanitation.
Nearly 90% of diarrheal disease is attributed to inadequate sanitation (Bitew et al., 2017). In our study hand
washing practices of mother and children were found considerably good. All mothers were washed their hand
before and after feeding child, after self and child defecation which indicates good personal hygiene practices.
But baby who do not use soap before feeding were 3.92 times more prone to diarrhea than who used soap.
Natural habit touching everything of children causes cross contamination during feeding. Only water wash not
proven enough to remove microorganism from babies hand. In case of cleaning utensil and cooking almost all
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household (95%) use pond or canal water which might be harmful. Similar study done by Khatun et al. (2013)
showed drinking water source whether safe or unsafe, has negligible impact on short term malnourishment of
children Safe water source not only for drinking but also cleaning utensil and cooking is important to prevent
chronic malnutrition and water born disease.

We found having refrigerator significantly reduce the diarrheal incidence in this area. Similar result was found
in Barkina Faso (Bado et al., 2016). In contrast no change in prevalence between children of refrigerator owners
and not having refrigerators after intervention (Luby et al., 2004). Refrigerator considered as live status
indicator (Acharya et al., 2015) and essential parts of hygienic management and food.

The study was not free from limitations. In our study, cases were determined by participants themselves
according to the definition of diseases, without biological or even practitioner’s confirmation. Seasonal factor
did not account into consideration. Child nutrition might be another cause excluded. The validity of the study
may be limited by a cross-sectional rather than longitudinal design of the study and information contamination.
However, this is the first study in the area and we believe, it raises awareness in the setting that will add
valuable information to the existing healthcare service.

5. Conclusions

More than one in ten of child reported diarrhea in the study area. Family income and composition, fathers’
occupation and child hand washing before feeding are the risk factors of diarrhea in this study area. Our study
suggests there is significant effect of personal hygiene and kitchen hygiene practices on child diarrhea.
Maintaining proper personal hygiene and improvement kitchen sanitation practices will lead to the reduction
risk of diarrhea. Hence interventional program should be undertaken to reduce the risk of diarrhea in this setting.
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