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Abstract
In Bangladesh, the burden of diarrheal diseases is significant among children <5 years old. The objective of this study
is to capture the prevalence of and health care–seeking behavior for childhood diarrheal diseases (CDDs) and to
identify the factors associated with CDDs at a population level in Bangladesh. We use a logistic regression approach
to model careseeking based on individual characteristics. The overall diarrhea prevalence among children <5 years
old was found to be 5.71%. Some factors found to significantly influence the health care–seeking pattern were age
and sex of the children, nutritional score, age and education of mothers, wealth index, and access to electronic
media. The health care service could be improved through working in partnership with public facilities, private
health care practitioners, and community-based organizations, so that all strata of the population get equitable
access in cases of childhood diarrhoea.
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Introduction
Diarrheal disease is a major threat to human health and
still a leading cause of mortality and morbidity worldwide.1 Globally, 1.5 million deaths and nearly 1.7 billion
diarrheal cases occurred every year.2 It is also the second
leading cause of death in children <5 years old and is
responsible for the death of more than 760 000 children
every year worldwide.3 In the latest UNICEF report, it
was estimated that diarrheal diseases constituted 9% of
all deaths among children <5 years old in 2015.4 Although
the burden of diarrheal diseases is much lower in developed countries, it is an important public health problem
in low- and middle-income countries because the disease
is particularly dangerous for young children, who are
more susceptible to dehydration and nutritional losses in
those settings.5 In Bangladesh, the burden of diarrheal
diseases is significant among children <5 years old.6
Global estimates of the mortality resulting from diarrhea
have shown a steady decline since the 1980s. However,
despite all advances in health technology, improved
management, and increased use of oral rehydration

therapy, diarrheal diseases are also still a leading cause of
public health concern.7 Moreover, morbidity caused by
diarrhea has not declined as rapidly as mortality, and
global estimates remain at between 2 and 3 episodes of
diarrhea annually for children <5 years old.8 There are
several studies assessing the prevalence of childhood
diarrhea in children <5 years of age. However, in
Bangladesh, information on the age-specific prevalence
rate of childhood diarrhea is still limited, although such
studies are vital for informing policies and allowing
international comparisons.9,10
Clinically speaking, diarrhea is an alteration in a normal bowel movement characterized by an increase in the
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water content, volume, or frequency of stools.11 A
decrease in consistency (ie, soft or liquid) and an increase
in the frequency of bowel movements to ≥3 stools per
day have often been used as a definition for epidemiological investigations. Based on a community-based
study perspective, diarrhea is defined as at least 3 or
more loose stools within a 24-hour period.12 A diarrheal
episode is considered as the passage of 3 or more loose or
liquid stools in 24 hours prior to presentation for care,
which is considered the most practicable in children and
adults.13 However, prolonged and persistent diarrhea
can last between 7 and 13 days and at least 14 days,
respectively.14,15 The disease is highly sensitive to climate, showing seasonal variations in numerous sites.16
The climate sensitivity of diarrheal disease is consistent
with observations of the direct effects of climate variables on the causative agents. Temperature and relative
humidity have a direct influence on the rate of replication
of bacterial and protozoan pathogens and on the survival
of enteroviruses in the environment.17
Health care seeking is recognized to be a result of a
complex behavioral process that is influenced by several
factors, including socioeconomic and demographic and
characteristics, perceived need, accessibility, and service
availability.18-20 The patterns of care-seeking behavior
also depend on the quality of health care providers, effectiveness, convenience, opportunity costs, and quality
service.21-24 In addition, symptoms of illness, duration,
and an episode of illness as well as age of the sick person
can be important predictors of whether and where people
seek care during illness.25-27 Therefore, it is important to
identify the potential factors related to care-seeking
behavior during childhood diarrhea because without
proper treatment, it can lead to death within a very short
time.28 Although there are few studies about health care–
seeking behavior for diarrheal disease in different settings, such an analysis using a nationwide sample has not
been seen in this country context.5,29,30 The objective of
this study is to capture the prevalence of and health care–
seeking behavior associated with childhood diarrheal
diseases (CDDs) and to identify the factors associated
with CDDs at a population level in Bangladesh with a
view to informing policy development.

Materials and Methods
Data
This study analyzed data from the latest Demographic
and Health Survey (DHS) in Bangladesh. This DHS survey is a nationally representative cross-sectional household survey designed to obtain demographic and health
indicators. Data collection was done from June 28, 2014,
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to November 9, 2014, covering all the 7 administrative
divisions of Bangladesh. With a 98% response rate, a
total of 17 863 ever-married women aged 15 to 49 years
were interviewed for this survey. The detailed sampling
procedure has been reported elsewhere.31 In the DHS,
information on reproductive health, child health, and
nutritional status were collected through the interview
with women aged 15 to 49 years. Mothers were requested
to give information about diarrhea episodes among children <5 years old in the past 2 weeks preceding the survey.32 The data set is publicly available online for all
researchers; however, the approval was sought from and
given by MEASURE DHS (Measure Demographic and
Health Survey) program office to use this data set.

Variable Description
In this study, 2 outcome variables were focused on: first,
outcomes related to diarrheal diseases among children
<5 years old in the past 2 weeks (“1” denoted occurrence
of diarrhea for the indicated period and “0” denoted no
occurrence), and second, health care–seeking behavior
for diarrheal diseases, which were categorized as “No
care,” “Public Care” (hospital/medical college hospital/
specialized hospitals, district hospital, Mothers and
Child Welfare Centre, Union Health Complex, Union
Health and Family Welfare Centre, satellite clinic/EPI
outreach site), “Private Care” (private hospital/clinic,
qualified doctors, NGO static clinic, NGO satellite
clinic, NGO field worker), “Care from the Pharmacy,”
and “Others” (home remedy, traditional healer, village
doctor herbals, etc). For capturing the health care–seeking behavior for a young child, mothers were requested
to give information about where they sought advice/
care during the child’s illness. Nutritional index was
measured by Child Growth Standards proposed by
WHO (z score of height for age [HAZ], weight for age
[WAZ], and weight for height [WHZ]) and the standard
indices of physical growth that describe the nutritional
status of children as stunting—that is, if a child is more
than 2 SDs below the median of the WHO reference
population.33 Mother’s occupation was categorized as
homemaker or no formal occupation, poultry/farming/
cultivation (land owner, farmer, agricultural worker,
poultry raising, cattle raising, home-based handicraft),
and professional. Access to electronic media was categorized as “Access” and “No Access” based on that particular household having radio/television. The source of
drinking water was categorized as “Improved” (piped
into a dwelling, piped to yard/plot, public tap/standpipe,
tube-well or borehole, protected well, rainwater, bottled
water) and “Unimproved” (unprotected well, unprotected spring, tanker truck/cart with the drum, surface
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water). In this study, types of toilet facilities were categorized as “Improved” (flush/pour flush to piped sewer
system, flush/pour flush to septic tank, flush/pour flush
to pit latrine, ventilated improved pit latrine, pit latrine
with slab) and “Unimproved” (facility flush/pour flush
not to sewer/septic tank/pit latrine, hanging toilet/hanging latrine, pit latrine without slab/open pit, no facility/
bush/field). Floor types were coded as “Earth/Sand” and
“Others” (wood planks, palm, bamboo, ceramic tiles,
cement, and carpet).

Data Processing and Analysis
After receiving the approval to use these data, data were
entered, and all statistical analysis mechanisms were executed by using statistical package STATA 13.0. Descriptive
statistics were calculated for frequency, proportion, and
the 95% CI. Bivariate statistical analysis was performed
to present the prevalence of diarrhea for different selected
sociodemographic, economic, and community-level factors among children <5 years old. To determine the factors affecting childhood diarrhea and health care seeking,
logistic regression analysis was used, and the results were
presented as odds ratios (ORs) with 95% CIs. Adjusted
and unadjusted ORs were presented for addressing the
effect of single and multifactors (covariates) in the
model.34 Health care–seeking behavior was categorized
as no-care, pharmacy, public/Government care, private
care, and other care sources to trace the pattern of health
care–seeking behavior among different economic groups.
Finally, multinomial multivariate logistic regression analysis was used to examine the impact of various socioeconomic and demographic factors on care seeking behavior.
The results were presented as adjusted relative risk ratios
(RRRs) with 95% CIs.

Ethical Approval
We analyzed a publicly available DHS data set by contacting the MEASURE DHS program office. DHSs follow standardized data collection procedures. According
to the DHS, written informed consent was obtained from
mothers/caretakers on behalf of the children enrolled in
the survey.

Results
Background Characteristics
A total of 6563 mothers who had children aged <5 years
were included in the study. Among them, 375 mothers
(5.71%) reported that at least 1 of their children had suffered from diarrhea in the 2 weeks preceding the survey.

Sociodemographic characteristics of the respondents
and study children are presented in Table 1. The mean
age of the children was 30.04 ± 16.92 months (95% CI =
29.62, 30.45), and age of children was almost equally
distributed for each age category; 52% of the children
were male. Considering nutritional status measurement, 36.40%,14.37%, and 32.8% of children were
found to be stunted, wasted, and underweight, respectively. Most of the children were from rural areas—
4874 (74.26%)—and lived in households with limited
access (44% of the total) to electronic media. The average age of the mothers was 25.78 ± 5.91 years and
most of them (74%) had completed up to the secondary
level of education. Most of the households had an
improved source of drinking water (97.77%) and
improved toilet (66.83%); however, approximately 70%
households had an earth or sand floor.

Prevalence of Diarrheal Disease
The prevalence and related factors are described in
Table 2. The overall prevalence of diarrhea among children <5 years old was found to be 5.71%. The highest
diarrheal prevalence (8.62%) was found among children
aged 12 to 23 months, followed by <1-year-old children
(6.25%). The lowest prevalence of diarrhea (3.71%) was
found among children aged between 36 and 47 months
(see Table 2). Diarrhea prevalence was higher among
male (5.88%) than female children (5.53%). Stunted
children were found to be more vulnerable to diarrheal
diseases (7.31%) than normal-weight children (4.80%).
As regards diarrhea prevalence and age of the mothers,
it was found that children of young mothers (those who
were aged <20 years) suffered from diarrhea more
(6.06%) than those of older mothers. In other words, as
the age of the mothers increases, the prevalence of diarrheal diseases for their children falls. A similar pattern
was observed with the educational status of mothers.
The prevalence of diarrhea is highest (6.19%) among the
children whose mothers had no formal education; however, their occupational status also significantly influenced the prevalence of diarrhea among children.
Similarly, diarrhea prevalence was found to be higher in
households having more than 3 children (6.02%) when
compared with those having less than 3 children (5.54%)
and also higher for households with more than 1 child
<5 years old (6.13%). In terms of the divisions (larger
administrative unit of Bangladesh), diarrhea prevalence
was found to be higher (7.10%) in Barisal followed by
Dhaka division (6.98%). The lowest prevalence of diarrhea was found in Rangpur division (1.81%) because
this division is comparatively not as densely populated
as other divisions. Based on the socioeconomic status of
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Table 1. Distribution of Sociodemographic Characteristics
of Mothers and Children <5 Years Old.
Variable

n (%)

Child’s age (in months)
Mean age (mean ± SD,
30.04 ± 16.92
years)
<12
1207 (18.39)
12-23
1406 (21.43)
24-35
1317 (20.06)
36-47
1301 (19.82)
48-59
1333 (20.30)
Sex of children
Male
3414 (52.01)
Female
3149 (47.99)
Nutritional index
Height for age
Normal
4174 (63.60)
Stunting
2389 (36.40)
Weight for height
Normal
5620 (85.63)
Wasting
943 (14.37)
Weight for age
Normal
4411 (67.2)
Underweight
2152 (32.8)
Mother’s age
Mean age (mean ± SD,
25.78 ± 5.91
years)
Less than 20
886 (13.50)
20-34
5140 (78.31)
Above 34
537 (8.19)
Mother’s education level
No education
1126 (17.16)
Primary
1840 (28.03)
Secondary
3004 (45.78)
Higher
593 (9.03)
Mothers occupation
Home maker/No
4651 (70.86)
formal occupation
Poultry/Farming/
1117 (17.02)
Cultivation
Professional
795 (12.12)
Number of children
Less than 3
4174 (63.60)
3 And above
2389 (36.40)
Number of children <5
years old
One
4213 (64.19)
Two and above
2350 (35.81)
Division
Barisal
373 (5.68)
Chittagong
1398 (21.30)
Dhaka
2288 (34.87)
Khulna
498 (7.60)

95% CI
(29.62, 30.45)
(17.47, 19.34)
(20.45, 22.44)
(19.11, 21.05)
(18.87, 20.80)
(19.35, 21.30)
(50.80, 53.22)
(46.78, 49.20)

(62.43, 64.76)
(35.24, 37.57)
(84.76, 86.46)
(13.54, 15.24)
(66.06, 68.33)
(31.67, 33.94)
(25.63, 25.93)
(12.70, 14.35)
(77.30, 79.29)
(7.55, 8.88)
(16.27, 18.09)
(26.96, 29.13)
(44.57, 46.98)
(8.36, 9.78)
(69.75, 71.95)
(16.13, 17.95)

Table 1. (continued)
Variable
Rajshahi
Rangpur
Sylhet
Residence
Urban
Rural
Wealth index
Poorest
Poorer
Middle
Richer
Richest
Access to electronic
media
Access
No access
Source of drinking
watera
Improved
Nonimproved
Type of toileta
Improved
Nonimproved
Type of floora
Earth/Sand
Other floors
Total (n = 6563)

n (%)

95% CI

676 (10.29)
667 (10.16)
663 (10.10)

(9.58, 11.05)
(9.46, 10.92)
(9.39, 10.85)

1689 (25.74)
4874 (74.26)

(24.70, 26.81)
(73.19, 75.30)

1507 (22.96)
1224 (18.65)
1277 (19.46)
1305 (19.89)
1250 (19.04)

(21.96, 23.99)
(17.72, 19.61)
(18.52, 20.44)
(18.94, 20.87)
(18.11, 20.01)

2901 (44.19)
3663 (55.81)

(43.00, 45.40)
(54.60, 57.00)

6417 (97.77)
146 (2.23)

(97.39, 98.10)
(1.90, 2.61)

4386 (66.83)
2177 (33.17)

(65.68, 67.96)
(32.04, 34.32)

4541 (69.19)
2022 (30.81)

(68.06, 70.29)
(29.71, 31.94)

a

Categorized based on BDHS report, 2014.

the households, diarrheal prevalence was higher in the
lower socioeconomic status households (see Table 2).
Such a disparity was not found for type of residence. A
high prevalence was observed in households that had no
access to electronic media (5.91 vs 5.47) and source of
drinking water (6.73 vs 5.69) and had unimproved toilet
facilities (6.78 vs 5.18).

(11.35, 12.93)
(62.43, 64.76)
(35.24, 37.57)

(63.02, 65.34)
(34.66, 36.98)
(5.15, 6.27)
(20.33, 22.31)
(33.72, 36.03)
(6.98, 8.26)
(continued)

Factors Associated With Childhood Diarrhea
Table 2 shows the factors influencing diarrheal prevalence. For this purpose, 2 models were considered:
using bivariate logistic regression analysis (model I)
and using multivariate logistic regression analysis
(model II) to control for any possible confounding
effects. We used both unadjusted and adjusted ORs to
address the effects of single factors. In model I, several
factors such as the age of the children, age-specific
height, age and occupations of the mothers, divisionwise distribution, and type of toilet facilities were found
to be significantly associated with the prevalence of
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Table 2. Prevalence and Associated Factors of Childhood Diarrhea.a

Variables
Child’s age (in months)
<12
12-23
24-35
36-47 (reference)
48-59
Sex of children
Male
Female (reference)
Nutritional index
HAZ
Normal (reference)
Stunting
WHZ
Normal (reference)
Wasting
WAZ
Normal (reference)
Underweight
Mother’s age (years)
Less than 20
20-34
Above 34 (reference)
Mother’s education level
No education
Primary
Secondary
Higher (reference)
Mother’s occupation
Homemaker/No formal occupation
Poultry/Farming/Cultivation (reference)
Professional
Number of children
Less than 3 (reference)
3 And above
Number of children <5 years old
One (reference)
Two and above
Division
Barisal
Chittagong
Dhaka
Khulna
Rajshahi
Rangpur (reference)
Sylhet
Residence
Urban (reference)
Rural

Prevalence of
Diarrhea, n (%)

Model I

Model II

Unadjusted OR (95% CI)

Adjusted OR (95% CI)

75 (6.25)
121 (8.62)
68 (5.19)
48 (3.71)
62 (4.62)

1.73*** (1.19, 2.50)
2.45*** (1.74, 3.45)
1.42* (0.97, 2.07)
1.00
1.26 (0.86, 1.85)

1.88*** (1.27, 2.77)
2.44*** (1.72, 3.47)
1.46* (1.00, 2.14)
1.00
1.31 (0.88, 1.93)

201 (5.88)
174 (5.53)

1.07 (0.87, 1.31)
1.00

1.06 (0.85, 1.31)
1.00

200 (4.80)
175 (7.31)

1.00
1.56*** (1.27, 1.93)

1.00
1.91*** (1.48, 2.47)

326 (5.80)
49 (5.18)

1.00
0.89 (0.65, 1.21)

1.00
1.05 (0.74, 1.50)

255 (5.79)
120 (5.56)

1.00
0.96 (0.77, 1.20)

1.00
0.71** (0.53, 0.95)

54 (6.06)
300 (5.84)
21 (3.88)

1.64* (0.95, 2.68)
1.54* (0.98, 2.42)
1.00

1.45 (0.81, 2.59)
1.57* (0.97, 2.54)
1.00

70 (6.19)
108 (5.89)
169 (5.63)
28 (4.68)

1.34 (0.86, 2.11)
1.27 (0.83, 1.95)
1.21 (0.80, 1.83)
1.00

1.04 (0.62, 1.74)
1.00 (0.62, 1.61)
1.06 (0.69, 1.64)
1.00

298 (6.40)
38 (3.37)
40 (4.98)

1.96*** (1.39, 2.77)
1.00
1.50* (0.95, 2.37)

1.97*** (1.38, 2.83)
1.00
1.53* (0.95, 2.45)

231 (5.54)
144 (6.02)

1.00
1.09 (0.88, 1.35)

1.00
3.00 (0.86, 1.45)

231 (5.48)
144 (6.13)

1.00
1.13 (0.91, 1.40)

1.00
0.99 (0.78, 1.25)

26 (7.01)
93 (6.68)
160 (6.98)
17 (3.36)
25 (3.65)
12 (1.81)
42 (6.37)

4.08*** (2.04, 8.16)
3.87*** (2.11, 7.10)
4.06*** (2.25, 7.33)
1.88 (0.89, 3.98)
2.05** (1.02, 4.12)
1.00
3.68*** (1.92, 7.04)

3.59*** (1.78, 7.24)
3.64*** (1.97, 6.75)
4.01*** (2.20, 7.30)
1.82 (0.86, 3.88)
2.11** (1.05, 4.25)
1.00
3.14*** (1.62, 6.09)

97 (5.71)
278 (5.71)

1.00
1.00 (0.79, 1.27)

1.00
0.97 (0.73, 1.29)
(continued)
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Table 2. (continued)

Variables
Wealth index
Poorest
Poorer
Middle
Richer
Richest (reference)
Access to electronic media
Access (reference)
No access
Source of drinking water
Improved (reference)
Unimproved
Type of toilet
Improved (reference)
Unimproved
Type of floor
Earth/Sand
Other floors (reference)
Overall prevalence

Prevalence of
Diarrhea, n (%)

Model I

Model II

Unadjusted OR (95% CI)

Adjusted OR (95% CI)

90 (5.96)
79 (6.47)
73 (5.72)
68 (5.24)
64 (5.16)

1.17 (0.84, 1.62)
1.27 (0.91, 1.79)
1.12 (0.79, 1.58)
1.02 (0.72, 1.44)
1.00

1.17 (0.56, 2.44)
1.38 (0.69, 2.75)
1.14 (0.62, 2.12)
1.05 (0.68, 1.61)
1.00

159 (5.47)
216 (5.91)

1.00
1.09 (0.88, 1.34)

1.00
0.94 (0.69, 1.29)

365 (5.69)
10 (6.73)

1.00
1.20 (0.62, 2.31)

1.00
1.01 (0.51, 2.00)

227 (5.18)
148 (6.78)

1.00
1.33*** (1.07, 1.65)

1.00
1.23 (0.96, 1.58)

1.18 (0.93, 1.49)
1.00

1.09 (0.69, 1.72)
1.00

271 (5.98)
103 (5.11)
5.71 (5.20, 6.23)

Abbreviations: OR, odds ratio; HAZ, height for age; WHZ, weight for height; WAZ, weight for age.
a
*P < .10, **P < .05, ***P < .01.

diarrhea predicted directly by crude ORs. Finally, from
model II, we also observed that child age, height for
age, weight for age of the children, age and occupation
of the mothers, and divisional distribution were identified as statistically significant factors for childhood
diarrhea in Bangladesh. Diarrhea was significantly
associated with the age of the children: 1- to 2-year-old
children were at highest risk for exposure to childhood
diarrhea followed by those <1 year old. From Table 2, it
can be seen that children aged 12 to 23 months and
those aged <12 months were 2.44 and 1.88 times more
likely to have diarrhea than those in the age group of 36
to 47 months. Based on the age-specific height rate, we
found that stunted children were 1.91 times more likely
to experience diarrhea than nonstunted children (OR =
1.91; 95% CI = 1.48, 2.47). A dissimilar pattern was
also observed for the weight of the child because the
prevalence was lower for underweight children (OR =
0.71; 95% CI = 0.53, 0.95). Age and occupation of the
mothers were also influencing factors for diarrheal disease. Children with relatively young mothers had a
higher risk of diarrhea than those with older mothers.
Geographic location was one of the vital influencing
factors for diarrheal prevalence. From the distribution
of diarrheal patients, it was found that the children who
were most diarrhea prone were those who lived in

Barisal region. From model II, it was found that the
children who lived in Dhaka division were 4.01 times
more likely to have diarrhea than those in Rangpur division (OR = 4.01; 95% CI = 2.20, 7.30). The Chittagong,
Barisal, and Sylhet regions are mainly riverine areas,
where there is a risk of seasonal floods and other natural
hazards such as tidal surges, cyclones, and flash floods.

Health Care–Seeking Behavior
Health care–seeking behavior is reported in Figure 1.
Among the total prevalence (375), a total of 289 mothers
sought any type of care for their children. Most cases
(75.16%) received service from any of the formal care
services whereas approximately 23% of children did not
seek any care; however, a small portion of patients
(1.98%) received treatment from tradition healers,
unqualified village doctors, and other related sources.
Private providers were the largest source for providing
care (38.62%) for diarrheal patients followed by the
pharmacy (23.33%). In terms of socioeconomic groups,
children from poor groups (first 3 quintiles) often did
not seek care, in contrast to those in rich groups (upper 2
quintiles). In particular, the highest proportion was
found (39.31%) among the middle-income community.
However, the choice of health care provider did not
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Figure 1. The proportion of treatment seeking behavior for childhood diarrhea (%).

depend on socioeconomic group because private treatment was popular among all socioeconomic groups.

Determinants of Care-Seeking Behavior
Table 3 shows the factors that are closely related to
health care–seeking behavior for childhood diarrhea.
From the binary logistic model, we found that age of
children, height for age, weight for height, age and education of mothers, occupation of mothers, number of
<5-year-old children, wealth index, types of toilet facilities, and floor of the household were significant factors
compared with no care. Our analysis found that stunted
and wasted children saught care less frequently compared with others (OR = 2.33, 95% CI = 1.07, 5.08, and
OR = 2.34, 95% CI = 1.91, 6.00). Mothers between 20
and 34 years old were more likely to seek care for their
children than others (OR = 3.72; 95% CI = 1.12, 12.35).
Households having only 1 child <5 years old were more
likely to seek care compared with those having 2 or
more children <5 years old (OR = 2.39; 95% CI = 1.25,
4.57) of the households. The results found that the richest households were 8.31 times more likely to seek care
than the poorest ones. The same pattern was also
observed for types of toilet facilities and the floor of the
particular households. In the multivariate multinomial
regression model, we restricted the health care source
from the pharmacy, the public facility, and the private
providers. After adjusting for all other covariates, we
found that the age and sex of the children, nutritional
score (height for age, weight for height of the children),
age and education of mothers, occupation of mothers,

number of <5-year-old children in particular households, wealth index, types of toilet facilities and floor of
the household, and accessing electronic media were significant factors for care seeking behavior. With regard to
the sex of the children, it was found that male children
were 2.09 times more likely to receive care from private
facilities than female children. Considering the nutritional status of the children, those who were not stunted
were found to be more likely to receive care from a
pharmacy or any private sector (RRR = 2.50, 95% CI =
0.98, 6.38 and RRR = 2.41, 95% CI = 1.00, 5.58, respectively). A similar pattern was observed for children who
were wasted when compared with those who were not,
for care from the pharmacy (RRR = 4.09; 95% CI =
1.22, 13.78). Our results found that the children who
lived in the wealthiest households compared with the
poorest community were more likely to receive care
from the private sector (RRR = 23.00; 95% CI = 2.50,
211.82). However, households with access to electronic
media were more inclined to seek care from public providers (RRR = 6.43; 95% CI = 1.37, 30.17).

Discussion
The study attempted to measure the prevalence and
health care–seeking behaviors regarding childhood diarrhea using nationwide representative data. Though diarrhea can be managed with low-cost interventions, still it
remains the leading cause of morbidity for the patient
who seeks care from a public hospital in Bangladesh.35
According to the global burden of disease study 2010,
diarrheal disease is responsible for 3.6% of global
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Table 3. Factors Associated With Health-Seeking Behavior for Diarrhea Among Children <5 Years Old in Bangladesh.a
Binary Logistic
Regressionb

Variables
Child’s age (months)
<12 (reference)
12-23
24-35
36-47
48-59
Sex of children
Male
Female (reference)
Nutritional score
Height for age
  Normal
  Stunting (reference)
Weight for height
  Normal
  Wasting (reference)
Weight for age
  Normal
  Underweight (reference)
Mother’s age (years)
<20
20-34
>34 (reference)
Mother’s education level
No education (reference)
Primary
Secondary
Higher
Mother’s occupation
Homemaker/No formal
occupation
Poultry/Farming/Cultivation
(reference)
Professional
Number of children
Less than 3
3 And above (reference)
Number of children <5 years
old
One
Two and above (reference)
Residence
Urban (reference)
Rural
Wealth index
Poorest (reference)
Poorer

Multivariate Multinomial logistic modelb

Any Care

Pharmacy

Public Facility

Private Facility

Adjusted OR (95% CI)

RRRb (95% CI)

RRRb (95% CI)

RRRb (95% CI)

1.00
2.45* (0.93, 6.45)
1.25 (0.45, 3.47)
0.98 (0.35, 2.76)
1.06 (0.36, 3.17)

1.00
1.97 (0.63, 6.16)
1.02 (0.3, 3.48)
1.44 (0.44, 4.77)
1.06 (0.29, 3.84)

1.00
4.00** (1.01, 15.79)
2.14 (0.47, 9.72)
2.01 (0.47, 8.58)
0.83 (0.14, 4.83)

1.00
2.55* (0.9, 7.28)
1.20 (0.39, 3.68)
0.51 (0.15, 1.71)
1.21 (0.36, 4.07)

1.70 (0.90, 3.20)
1.00

1.32 (0.63, 2.8)
1.00

1.41 (0.58, 3.45)
1.00

2.09** (1.03, 4.24)
1.00

2.33** (1.07, 5.08)
1.00

2.50* (0.98, 6.38)
1.00

1.74 (0.57, 5.29)
1.00

2.41** (1.00, 5.8)
1.00

2.34* (0.91, 6.00)
1.00

4.09** (1.22, 13.78)
1.00

1.43 (0.35, 5.84)
1.00

2.03 (0.72, 5.72)
1.00

0.57 (0.23, 1.42)
1.00

0.48 (0.16, 1.42)
1.00

1.6 (0.41, 6.24)
1.00

0.46 (0.16, 1.29)
1.00

3.17 (0.66, 15.12)
3.72** (1.12, 12.35)
1.00

1.25 (0.18, 8.51)
2.85 (0.67, 12.03)
1.00

2.84 (0.33, 24.31)
2.46 (0.48, 12.65)
1.00

5.43* (0.9, 32.84)
5.17** (1.24, 21.57)
1.00

1.00
0.47 (0.18, 1.25)
0.37* (0.13, 1.04)
2.84 (0.29, 28.06)

1.00
0.47 (0.15, 1.45)
0.33* (0.10, 1.10)
2.80 (0.24, 33.12)

1.00
0.47 (0.11, 2.03)
0.63 (0.14, 2.81)
5.07 (0.36, 70.89)

1.00
0.53 (0.18, 1.60)
0.36* (0.11, 1.16)
2.91 (0.27, 31.55)

0.57 (0.18, 1.84)

0.92 (0.22, 3.76)

0.85 (0.16, 4.56)

0.37 (0.1, 1.3)

1.00

1.00

1.00

1.00

0.58 (0.1, 3.3)

0.61 (0.08, 4.96)

0.18** (0.04, 0.89)

1.90 (0.89, 4.04)
1.00

1.85 (0.76, 4.48)
1.00

1.46 (0.49, 4.38)
1.00

2.11* (0.90, 4.97)
1.00

2.39** (1.25, 4.57)
1.00

2.21** (1.01, 4.84)
1.00

2.24 (0.85, 5.88)
1.00

2.68** (1.29, 5.56)
1.00

1.00
1.13 (0.4, 3.13)

1.00
1.05 (0.32, 3.49)

1.00
0.83 (0.32, 2.16)

1.00
2.21 (0.75, 6.46)

1.00
0.82 (0.22, 3.03)

1.00
1.52 (0.54, 4.22)

0.33* (0.08, 1.41)

1.00
0.95 (0.40, 2.26)
1.00
1.6 (0.64, 4)

(continued)
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Table 3. (continued)
Binary Logistic
Regressionb

Multivariate Multinomial logistic modelb

Any Care
Variables
Middle
Richer
Richest
Access to electronic media
Access
No access (reference)
Source of drinking water
Improved (reference)
Unimproved
Type of toilet
Improved (reference)
Unimproved
Type of floor
Earth/sand
Other floors (reference)

Pharmacy
b

Public Facility
b

RRRb (95% CI)

Adjusted OR (95% CI)

RRR (95% CI)

1.02 (0.36, 2.87)
2.36 (0.53, 10.52)
8.31** (1.15, 59.96)

1.42 (0.4, 5.08)
4.07 (0.7, 23.61)
3.29 (0.3, 36.49)

0.13** (0.02, 0.85)
1.32 (0.41, 4.24)
0.29 (0.03, 3.15)
2.67 (0.5, 14.18)
1.06 (0.05, 21.57) 23.00** (2.5, 211.82)

1.46 (0.59, 3.59)
1.00

1.22 (0.42, 3.58)
1.00

6.43** (1.37, 30.17)
1.00

1.00
4.30 (0.45, 40.68)

1.00
2.81 (0.21, 38.15)

1.00
2.10** (1.00, 4.43)

1.00
2.52** (1.06, 5.97)

3.71** (1.05, 13.07)
1.00

2.35 (0.57, 9.75)
1.00

RRR (95% CI)

Private Facility

1.17 (0.42, 3.27)
1.00

1.00
6.82 (0.43, 108.4)

1.00
5.15 (0.47, 55.76)

1.00
2.08 (0.72, 5.99)

1.00
1.82 (0.8, 4.16)

3.83 (0.52, 28.13)
1.00

5.33** (1.27, 22.3)
1.00

a

*P < .10, **P < .05, ***P < .001.
No-care reference group.

b

disability-adjusted life years (DALYs).36 It has declined
for children <5 years old from 41% of global DALYs in
1990 to 25% in 2010; however, children <5 years old
are still vulnerable, and a significant proportion of
deaths occur in the early stage of life—namely, the first
2 years of life.36,37 Our results showed that the prevalence of diarrhea is frequently observed in the first 2
years of life, which supports previous findings from
other countries such as Taiwan, Brazil, and many other
parts of the world that because of maturing immune
systems, these children are more vulnerable to gastrointestinal infections.38-42 However, the prevalence of diseases is higher (8.62%) for children aged 1 to 2 years
than children <1 year old. This might be because those
infants are more dependent on the mother and require
feeding appropriate for their age, which may lower the
risk of diarrheal infections. 9 The study indicated that
older mothers could be a protective factor against diarrheal diseases, in keeping with the results of other studies in other low- and middle-income countries.43-45
However, the education and occupation of the mother
are determining factors of the prevalence of childhood
diarrhea.
Childhood diarrhea was also highly prevalent in
some specific regions of the country. This could be
because these regions, especially in Barisal, Dhaka, and
Chittagong, divisions have more rivers, water reservoirs, natural hazards, and densely populated areas than

the other areas; however, most of the slums are located
in Dhaka and Chittagong regions, which are already
proven to be at high risk for diarrheal-related illnesses
because of the poor sanitation system and lack of potable water. The results agree with the fact that etiological
agents and risk factors for diarrhea are dependent on
location, which indicates that such knowledge is a prerequisite for the policy makers to develop prevention
and control programs.46,47 Our study found that
approximately 77% of mothers sought care for their
children at different sources, including formal and informal providers.18 However, rapid and proper treatment
for childhood diarrhea is important to avoid excessive
costs associated with treatment and adverse health outcomes.48 The study found that approximately (23%) did
not seek any treatment for childhood diarrhea. A maternal view that the illness was not severe enough could be
the primary reason for not seeking care.30 In developing
countries such as Bangladesh, diarrheal patients are
often inadequately managed at home, resulting in poor
outcomes: timely medical treatment is required to minimize the length of each episode and reduce mortality.5
The current study found that some factors significantly influence the health care–seeking pattern, such as
age and sex of the children, nutritional score, age and
education of mothers, wealth index, accessing electronic
media, and others (see Table 3). The sex and age of the
child have been shown to be associated with mothers’
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care-seeking behavior. A similar study conducted in
Kenya and found that care seeking is common for sick
children in the youngest age group (0-11 months) and is
slightly higher for boys than girls.49 Our study results
are consistent with those of a similar study of Brazil,
where it was found that male children were more likely
to be hospitalized for diarrheal disease than female children,9 which also reflects the average cost of treatment
in Bangladesh.50 Age and education of mothers are significantly associated with treatment seeking patterns. An
earlier study in Ethiopia found that the health care–seeking behavior of mothers is higher for younger mothers
than for older mothers.51
Comparing the results of the current study with
international experience, it is already known that in
many countries such as Brazil and Bolivia, higher
parental educational levels have great importance in the
prevention and control of morbidity because knowledge
about prevention and promotional activities reduces the
risk of infectious diseases in children of educated parents.52,53 However, in Bangladesh, it was found that
higher educational levels are also associated with
improved toilet facilities in both rural and urban settings, which means better access to sanitation and
hygiene in the household.54 Again, evidence suggests
that mothers younger than 35 years and also mothers who
have completed secondary education exhibit more healthseeking behavior for their sick children in many low- and
middle-income countries.49,55 Similarly, family size is one
of the influencing factors because having a smaller family
possibly allows parents to invest more time and money on
their sick child.51 The study found that wealth status is a
significant determining factor for seeking care, which is in
line with earlier findings that poor socioeconomic status is
significantly associated with inadequate utilization of primary health care services.49,56 However, the type of floor
in the house also played a significant role, as in other
earlier studies in Brazil.57,58 Our study demonstrated
that households with access to electronic media, such as
radio and television, are most likely to seek care from
public facilities for childhood diarrhea. Plausibly, this is
because in these mass media, promotional activities
including dramas, advertisement, and behavior change
messages were regularly provided. However, it has
been reported by another study that younger women
are more likely to be exposed to mass media than older
women, primarily because their level of education is
higher,59 which might have contributed to a better
health-seeking behavior among younger mothers.
The study results can be generalized at the country
level because the study utilized data from a nationally
representative latest household survey. However, there
are several limitations to be aware of when interpreting
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these results. All the information related to childhood
diarrhea was provided by the mothers, especially
whether their children had diarrhea and/or were seeking
treatment, which may have compromised precision of
the data. Moreover, respondents were asked about their
previous events. Therefore, the potential effect of recall
bias on our results cannot be ignored.

Conclusions
Diarrhea is still an important public health issue in children younger than 2 years in Bangladesh. The prevalence of childhood diarrhea and care-seeking behavior
of mothers in Bangladesh is patterned by age, wealth,
and other markers of deprivation, as one might expect
from studies in other countries. Equitability of access is
a concern, and interventions should target mothers in
low-income households with less education and younger
mothers. The health care service could be improved
through working in partnership with public facilities,
private health care practitioners, and community-based
organizations, so that all strata of the population get
similar access during episodes of childhood diarrhea.
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