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Abstract. Maternal practices regarding children’s health care have been recognized as an important factor associated
with mortality rates among children < 5 years of age. We focused on health care-seeking practices of primary caretakers
of children < 5 years of age with diarrheal disease in Kolkata. We interviewed caretakers of 1,058 children in a baseline
survey and 6,077 children on six subsequent surveys. The prevalence of diarrhea during the preceding 2 weeks was 7.9%
in the baseline survey and 5.7% (lowest 3.5% to highest 7.8%) in subsequent surveys. Multivariate logistic regression
showed that formal education of primary caretakers was associated with seeking care outside the home (odds ratio [OR] =
15.5; 95% confidence interval [CI] [2.5–85.7]; P = 0.002). Multinomial logistic regression showed that formal education of
the primary caretaker (OR = 21.4; 95% CI [3.2–139.0]; P = 0.002) and presence of dry mouth during diarrhea (OR = 17.3;
95% CI [2.7–110.9]; P = 0.003) were associated with seeking care from licensed providers compared with the children for
whom care was not sought outside of the home. This health care utilization and attitudes survey (HUAS) can serve as a
tool to identify the factors that influence a better health care-seeking pattern in urban slums of Kolkata.

INTRODUCTION

In most developing countries there is insufficient invest-
ment in public health activities, and there is a need for
improved health policies. A thorough understanding of the
health care-seeking behavior of a population and its use of
resources and expenditures on health services is needed to
guide improved practices toward reducing disease burden.
Several studies in India regarding health care-seeking prac-
tices have focused on household health expenditures.1–3 To
formulate an effective and pertinent health policy, prior
in-depth knowledge of diseases of public health importance
is needed, and understanding the caretakers’ perceptions
about the disease itself. The attitudes and practices of parents
and caretakers toward a disease vary with their perception
about its seriousness (especially for young children)4; this work
focuses on diarrheal diseases and health care-seeking prac-
tices of the primary caretakers of children < 5 years of age.
Diarrhea is a leading cause of childhood morbidity and mor-

tality and holds the second rank (after pneumonia) for mor-
tality in children < 5 years of age, despite the advances in
case management and diagnostic technologies over the last
decades.5,6 Diarrheal deaths accounted for ~15% of the global
estimated 8.7 million under-five deaths.7 In India, pneumonia
and diarrhea account for 50% of the under-five deaths.8 Inabil-
ity of caretakers to recognize early signs of dehydration and
improper management results in gross fluid loss and electrolyte
imbalance, which contribute to fatal outcomes. The majority of
these deaths can be averted by timely intervention with oral
rehydration therapy and continued feeding practices.9

Caretakers play a pivotal role in managing childhood ill-
ness.10 Maternal practices regarding children’s health care
have been recognized as an important factor behind mortality
rates among children < 5 years of age.11 Timely care seeking
for diarrheal disease is positively related to survival.12 Some

studies have evaluated health care-seeking behavior and
health care use among mothers in developing countries in
relation to diarrheal diseases,13 and identified various factors
that influence the seeking of health care services for diarrheal
diseases.14 The perception of caretakers about the severity of
diarrheal illness ultimately affects the decision for seeking
treatment and influences the type of therapies received.15

Achieving Millennium Development Goal-4 of reducing child
mortality by two-thirds by the year 2015 requires evidence-
based intervention to reduce burden of childhood illnesses.16

An understanding of health care practices is essential for
the rational planning of health care services. Data on factors
that affect slum dwellers’ child health care-seeking practices
in India are scarce. As part of the Global Enteric Multicenter
Study (GEMS), we conducted a comprehensive health care
utilization and attitude survey (HUAS) in 2007, followed by a
series of abbreviated surveys (HUAS-lite) during 2009 and
2010. In the initial baseline comprehensive survey we assessed
caretakers’ knowledge, attitude, and health care-seeking behav-
ior for diarrhea in a young child. The abbreviated surveys
provided diarrhea prevalence and care-seeking patterns over
time. The data on clinic use by diarrheal syndrome will be used
to adjust incidence data from surveillance for diarrheal disease
conducted in sentinel health centers.

MATERIALS AND METHODS

Study site and study population. Kolkata, capital of the
State of West Bengal in India, is divided into 15 boroughs
and 141 wards (administrative units) under the Kolkata Munic-
ipal Corporation (KMC) area. It has been estimated that 40%
of the total population of Kolkata lives in 5,500 overcrowded
slum areas (Census of India 2001) where they do not have
proper access to basic amenities including water and sanitation.
A demographic surveillance system (DSS) was established for

GEMS to provide a longitudinal vital events registration pro-
gram in which each household in the defined geographic area
was visited three times per year to record births, deaths, preg-
nancies, and migrations. The study area includes bustees, which
are legally recognized, registered slums within Wards 14, 31,
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34, 58, and 59 in the eastern part of Kolkata Municipal Cor-
poration (Figure 1); the bustees are typical of their counter-
parts in other parts of the city. Streets are narrow with little
space between houses, piped municipal water supply is inter-
mittent, and several households share one or two latrines and
water taps. At times the households are faced with extreme
scarcity of water and overcrowded sanitary facilities. Most
sewage is collected in open gutters that overflow during the
rainy season. The underground water and sewage pipelines lie
close to each other and are prone to leakage and contamina-
tion resulting in outbreaks. The median monthly household
expenditure is Indian Rupees (INR) 3,000 or US$ 67.17 Some
factors known to enhance the transmission of diarrheal path-
ogens such as unhygienic personal health practices, sharing
of toilets, and the lack of proper hand washing practices are
prevalent.18 Selling of prepared food and cut fruits, etc., is
widely practiced and toddlers and young children, as well as
adults, consume them regularly.
Immunization is conducted at the government and munici-

pal clinics, free of cost and in accordance with the schedule
of the Expanded Program of Immunization in India (EPI).
Apart from the EPI schedules, pulse polio administration is
being carried out in these areas following the national and
sub-national immunization programs for under-5 children.
The data for this study have been obtained as part of the

on-going collaborative GEMS project, which aims to estimate

the burden, causes, and sequelae of diarrheal disease among
young children, a collaborative study of the National Institute
of Cholera and Enteric Diseases (ICMR) and Center for
Vaccine Development, University of Maryland, Baltimore,
MD. Of the total 194,172 population from the census con-
ducted during December 2006 and January 2007, 12,548 were
children < 5 years of age.
Sampling frame for HUAS and HUAS-lite surveys. Many

of the HUAS methods were adapted from a Generic Protocol
published by the World Health Organization for performing
community-based surveys to estimate the use of health care
services for gastroenteritis for children < 5 years of age.19 For
the HUAS survey, the computerized program randomly
selected ~400 children from the 0- to 11-month age group and
370 from each of the two older age strata (12–23 months and
24–59 months) using the updated census list with the aim of
having 333 children in each age group for analysis. The purpose
of starting out with a larger sample was to allow for refusal
and children who are on the list but are not actually eligible
for the HUAS. Possible reasons for ineligibility included
aging out of the age group for which the list was prepared, a
child no longer living or miscoded as living in the HUAS area,
death of a child, and errors in the census and/or surveillance.
For HUAS-lite, we used a shorter version of the HUAS

questionnaire that asked questions about the child’s diarrhea
history and care seeking for diarrhea. The surveys were

Figure 1. Study site: Map of the Kolkata Municipal Corporation.
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conducted at 4-month intervals in conjunction with the
routine demographic surveillance. During the study period,
six rounds of HUAS-lite were conducted from February 2009
to December 2010. The main purpose of this HUAS-lite
survey was to estimate the prevalence of all diarrhea and
moderate-to-severe diarrhea (MSD), considering temporal
variation and the proportion of children who sought care at
the four GEMS sentinel health centers for treatment of MSD.
The MSD was defined as an acute diarrheal episode with
three or more abnormally loose stools within the last 24 hours,
and at least one of the following observations by the caretaker:
sunken eyes (more than usual), wrinkled skin, receipt of intra-
venous rehydration, visible blood in stool, or hospitalization
for diarrhea.
Questionnaire and survey methods, sample size, data

management, and statistical tests.The standardized questionnaire
and survey methods, sample size calculation, data entry, data
management, and statistical analysis methods are all described
in depth in the Overview article.20 We defined “formal educa-
tion” as a minimum of completed primary school education.
Briefly, statistical analysis was carried out using the survey
modules in STATA v12.0 (STATA, College Station, TX) and
R for quintiles and censored data analysis. In calculating the
overall percentages and 95% confidence intervals (CIs), site-
specific sampling weights were used; the weights were defined
from the DSS population and the number of HUAS partici-
pants for each combination of age groups (0–11, 12–23, and
24–59 months) and sex.20 The c2 test was used to compare cate-
gorical variables. Poisson regression with jackknife standard
errors21 was used to produce prevalence ratios and 95% CIs.
Adjustments for multiple comparisons were not performed.
Independent variables (age stratum, gender of the child,

primary caretaker’s education, and clinical signs and symp-
toms) were examined by the c2 test for any association with
multi-category-dependent variables (primary caretakers’ health
care-seeking practices). The data were examined in two ways.
The outcome variable, i.e., seeking care for a child’s diarrheal
illness, has been dichotomized (no care versus care sought
from outside the home). Binary logistic regression for survey
data were used to estimate weighted adjusted odds ratios with
95% CIs using the Wald P-value. Thereafter, multivariate
survey logistic regression was applied to identify the factors
associated with care-seeking behavior, controlling the other
variables. As “care-seeking outside home” is a much broader
term, it was subdivided into two categories: 1) care from
unlicensed providers including pharmacy, and 2) care from a
licensed provider. Licensed care providers were defined as
practitioners having formal medical education, and a degree
from a recognized institution. Unlicensed health care pro-
viders included traditional healers, providers without any
formal degree, untrained providers, and pharmacists. Multi-
nomial survey logistic regression was thereupon performed to
assess the effect of independent variables to health-seeking
behavior for unlicensed providers and licensed providers
compared with no care.
Ethical review and informed consent. The study protocol

was approved by the NICED Institutional Ethics Committee
and by The Institutional Review Board (IRB) of the University
of Maryland, Baltimore, MD. Written informed consent
for the interview was obtained from the mothers or other
primary caretakers. The HUAS questionnaire is the main
source of information.

RESULTS

Results from baseline HUAS. The baseline HUAS was
conducted during April–August 2007. A total of 1,140 chil-
dren were randomly selected for the survey. Of the 1,140
selected children, caretakers of 1,058 (92.8%) were interviewed.
The characteristics of the participating households and the
nature of the diarrheal illnesses that their children experi-
enced during the preceding 2 weeks are presented in Table 1.
Among the caretakers interviewed, the overwhelming major-
ity 1,023 (96.6%) were the child’s mother. Nearly all children
(98.9%) lived with their mothers, and 96.5% lived with both
parents. Most of the primary caretakers (63.5%) had some
degree of formal education, having completed at least pri-
mary school. The median number of members of the house-
hold was five (ranging in age from 2 to 20 years). Most homes
(94.5%) had a finished floor, i.e., polished with wood/cement/
ceramic tiles.
When asked to list the signs of dehydration, primary care-

takers reported the following: lethargy (84.4%), sunken eyes
(48.4%), dry mouth (36.7%), thirst (12.8%) and skin turgor
(2.0%). Rice water diarrhea (93.1%), bloody diarrhea (93.6%),
and vomiting (95%) were commonly perceived by the care-
takers as signs of a more severe form of diarrheal illness that
might cause serious harm or death to the child. The decision
whether to take their child to a health center for treatment of
diarrhea was usually made by (80.9%, predominantly mothers).
Caretakers of 92 children (7.9%) reported that their child

had experienced a diarrheal episode within the 2 weeks before
the interview; caretakers of 72 (72.8%) children sought some
care outside the home, whereas no care was sought for 20 chil-
dren (27.2%). Figure 2 depicts the practices of mothers seeking

Table 1

Household characteristics of children and primary caretakers (N =
1058) in the baseline Health Care Utilization and Attitudes
Survey (HUAS)

Characteristics N (weighted %)*

Children age stratum (in months)
0–11 427 (15.4)
12–23 297 (20.0)
24–59 334 (64.6)

Gender of child
Female 511 (48.6)
Mothers interviewed as primary caretaker

of the child
1023 (96.6)

Mother lives in the household 1050 (98.9)
Both Parents live in the household 1025 (96.5)
Primary caretaker completed primary

school or above
685 (63.5)

Household with finished floor 999 (94.5)
Perception of primary caretaker about the

symptoms to see if the child is dehydrated
during diarrhea

Dry mouth 403 (36.7)
Sunken Eyes 513 (48.4)
Lethargy 881 (84.4)
Thirsty 123 (12.8)

Perception of primary caretaker about type
of diarrhea which may cause serious
harm/death in a child
Rice/watery diarrhea 991 (93.1)
Bloody diarrhea 988 (93.6)
Diarrhea with vomiting 1005 (95.0)
Dehydration with diarrhea 872 (83.1)

*Weighted according to the proportion of children in the same age and sex categories in
the demographic surveillance system (DSS) population.
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treatment of their child’s diarrheal illness. Of the 92 children
who had an episode of diarrhea during the previous 2 weeks,
46.5% were male, 42 were aged 0–11 months, 26 were
12–23 months, and 24 were 24–59 months of age. Caretakers
of 10 of the 92 children (13.0%) reported that their children
had blood in stool and 43.3% said that their child had fever
during the diarrheal episode; 62.5% noted mucus in the
child’s stools, 5.2% observed rice/watery stools, 70.2% noted
lethargy, 78.7% reported thirst, 74.7% reported sunken eyes,
and 78.2% reported dry mouth. In the survey of binary logis-
tic regression, factors significantly associated with seeking
care outside the home included formal education of the pri-
mary caretaker (i.e., he or she completed at least primary
school), and caretakers who reported that their child had
fever, lethargy, sunken eyes (more than usual), and dry mouth
(Table 2). Furthermore, multivariate logistic regression was
used including five variables in the model; the results are

presented in Table 3. Formal education of the primary care-
taker (odds ratio [OR] = 15.5; 95% CI [2.5–85.7]; P = 0.002),
presence of lethargy (OR = 5.9; 95% CI [1.1–31.7], P = 0.04),
and dry mouth (OR = 19.9; 95% CI [4.3–90.9]; P = 0.0001)
during diarrhea showed a significant association with seeking
care outside of the home for children with diarrhea. The
health care-seeking patterns were also examined as multi-
category outcome variables (no care, care from an unlicensed
provider, and care from a licensed provider). Formal educa-
tion of the primary caretaker, presence of fever, lethargy,
sunken eyes, and dry mouth during diarrhea showed a signif-
icant (P < 0.05) association with different care-seeking pat-
terns by mothers in bivariate analysis. Multinomial logistic
regression was used to estimate the effect of independent
variables on different categories of the dependent variable;
“No care” is used as the reference category. The likelihood
of seeking care from a licensed provider, and from an
unlicensed provider, was compared with the children for
whom caretakers did not seek care from outside the home.
We observed that formal education of the primary caretaker
(OR = 21.4; 95% CI [3.2–139.0]; P = 0.002) and presence of
dry mouth (OR = 17.3; 95% CI [2.7–110.9]; P = 0.003) were
associated with seeking care from a licensed provider com-
pared with no care. When “unlicensed provider” was compared
with “no care,” formal education of the primary caretaker
(OR = 7.0; 95% CI [1.0–49.6]; P = 0.05), dry mouth (OR =
37.0; 95% CI [4.4–308.9] P = 0.001), and lethargy (OR = 13.6;
95% CI [1.6–118.7]; P = 0.02) were associated with seeking
care from an unlicensed provider.
Results from HUAS-lite. The prevalence of diarrhea and

MSD reported in the last 2 weeks at different rounds of
HUAS-lite surveys is presented in Table 4. Overall, 5.7% of
caretakers (lowest 3.5% in Sep–Dec 2010, highest 7.8%
during Feb–Apr 2009) reported that their child had diarrhea
in the previous 2 weeks. According to the definition of
MSD, which we used for the case/control study, 78.1% of all

Figure 2. Health care-seeking pattern for diarrhea—results from
baseline Health Care Utilization and Attitudes Survey (HUAS).

Table 2

Health care-seeking pattern of primary caretakers whose children had diarrhea in the preceding 2 weeks, comparing those who sought no care
with those who sought care

Health Care Utilization Survey No care (N = 20) N (weighted %) Sought care (N = 72) N (weighted %) OR (95% CI) P value

Age category 0–11 mos. 7 (11.9) 35 (22.0) 1.6 (0.9–2.8) 0.13
12–23 mos. 5 (15.9) 21 (24.5) 2.1 (0.6–7.6) 0.26
24–59 mos. 8 (72.3) 16 (53.4) Ref

Sex Male 8 (46.9) 36 (46.3) Ref
Female 12 (53.1) 36 (53.7) 1.0 (0.3–3.5) 0.96

Education of primary caretaker No Formal* 13 (75.9) 24 (37.8) Ref
Some Formal 7 (24.1) 48 (62.1) 5.1 (1.4–18.9) 0.02

Fever No 14 (79.2) 36 (48.1) Ref
Yes 6 (20.3) 36 (51.9) 4.2 (1.1–16.0) 0.027

Blood No 18 (88.1) 64 (85.6) Ref
Yes 2 (11.9) 8 (13.4) 1.1 (0.2–7.6) 0.88

Rice/watery stool No 19 (96.7) 65 (94.0) Ref
Yes 1 (3.2) 7 (6.0) 1.9 (0.2–17.7) 0.51

Lethargy No 14 (57.3) 21 (19.6) Ref
Yes 6 (42.6) 51 (80.4) 5.5 (1.6–19.6) 0.01

Thirst No 5 (31.5) 16 (17.4) Ref
Yes 15 (68.5) 56 (82.6) 2.2 (0.5–8.7) 0.32

Sunken eyes No 12 (54.0) 16 (14.6) Ref
Yes 8 (46.0) 56 (85.4) 6.8 (1.9–25.1) 0.01

Dry mouth No 13 (63.6) 9 (6.2) Ref
Yes 7 (36.4) 63 (93.8) 26.5 (6.2–102.1) 0.001

Mucus No 6 (23.0) 31 (42.9) Ref
Yes 14 (77.0) 41 (57.1) 0.4 (0.1–1.4) 0.14

*No formal education (i.e., did not complete primary school).
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diarrhea were considered to be the degree of severity of
MSD, as recalled by the caretaker. Overall, 85.4% of the
caretakers (range 76.2–95.9% between rounds) sought care
from outside the home when their children had MSD; 13.5%
caretakers (range 11.1–18.1%) sought care from one of the
GEMS sentinel health centers.

DISCUSSION

In this study, it was seen that 72 (72.8%) of the 92 children
suffering from diarrhea within the 2 weeks before the HUAS
interview went to care providers for treatment. Contrary to
common belief about a lower rate of care seeking for children
in poor socio-economic settings, our study revealed that even
in the poor settings like Kolkata slums, licensed health care
providers were the most common (48%) source of care for
childhood diarrhea. When we compared no care with treat-
ment by licensed and unlicensed care providers, the only
factors that influenced health care-seeking practices were
education of the primary caretaker, i.e., the mother, and pres-
ence of signs of dehydration, i.e. lethargy and dry mouth.
Our study showed that caretakers who had completed pri-

mary school education were more likely to seek care from
a licensed provider for children’s diarrhea. It is difficult to
compare care-seeking practices across different countries, cul-
tures, and levels of development, particularly when different
instruments (questionnaires) have been used. Nevertheless, it
is interesting to note that a study in Kenyan slums showed
that more than 75% of caretakers sought health care outside
the home for sick children22; notably, children with diarrhea
were more likely to be taken to treatment centers than those
with cough and fever. In another study conducted in Mexico,

66% of children who had bloody diarrhea, vomiting, fever, or
prolonged diarrhea were taken to health facilities.23 Because
of the lack of knowledge of mothers about signs of dehydra-
tion (like sunken eyes and dry mouth), they did not consider it
necessary to take dehydrated children to health care facilities.
In contrast, in our study signs of dehydration played an impor-
tant role in health care seeking, irrespective of the age
stratum or nature of the health care provider.
This is noteworthy, especially when we speak of treatment

pattern and approach of the care providers toward children
suffering from acute watery diarrhea, with special reference
to antibiotic use and misuse. Because there is a huge variation
in health care-seeking options for diarrhea in urban slums of
Kolkata,24 it is an important finding that 48% of the mothers
sought care from licensed doctors. The licensed practitioners
might be more likely to follow recommended management
algorithms, including when to prescribe antibiotics, which is
particularly important in this era of emergence of multi-drug-
resistant diarrheal and enteric infections.25–30

About 78% of all diarrheal episodes were considered by
caretakers as MSD in this study. There are several reasons
for this high MSD proportion. For one, we relied on care-
takers’ memory during the previous 2 weeks and also relied
on caretakers’ ability to diagnose the signs and symptoms
suggesting dehydration. In addition, this high MSD prevalence
may be explained by caretakers’ selective memory of recalling
the more severe episodes.
Despite several plans to institute diarrheal disease control

programs and the advent of low cost, effective interventions
in countries like India, programs aimed at reducing the
morbidity and mortality from pediatric diarrheal disease
have not achieved their expected target because of a lack of
knowledge at the individual and community level, and incon-
sistencies in local and international policy making. The
major factors, though, are the gaps of knowledge in indi-
vidual and community practices where there is inadequate
awareness of the disease and its danger signs, low educa-
tional levels and socioeconomic status, and poor sanitation
and hygiene. However, the other confounders like deficient
local health infrastructure and health care delivery systems,
inappropriate allocation of funds to different programs, and
inadequate coordination and collaboration among different
sectors and agencies also contribute to the inability to achieve
greater success.

Table 3

Multivariate logistic regression model to identify factors associated with
seeking care outside the home when a child had a diarrheal illness

Variable OR 95% CI P value

Education of primary caretaker:
completed primary school or above

15.5 2.8–85.7 0.002

Fever 1.7 0.3–9.3 0.52
Lethargy 5.9 1.1–31.7 0.04
Sunken Eyes 1.1 0.3–4.2 0.93
Dry Mouth 19.9 4.3–90.9 0.0001

Table 4

Patterns of health care seeking among children who had any diarrhea or moderate-to-severe diarrhea as determined by serial Health Care
Utilization and Attitude Surveys designated “HUAS-lite”

Characteristics

Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Total

(Feb 09–Apr 09)
N (weighted %)*

(May 09–Aug 09)
N (weighted %)*

(Sep 09–Dec 09)
N (weighted %)*

(Jan 10–Apr 10)
N (weighted %)*

(May 10–Aug 10)
N (weighted %)*

(Sep 10–Dec 10)
N (weighted%)*

(Feb 09–Dec 10)
N (weighted%)*

Number of children randomly selected 1,187 1,266 1,206 1,233 1,215 1,210 7,317
No. (%) interviewed 1,010 (83.2) 1,015 (80.1) 999 (82.4) 1,014 (82.7) 1,017 (83.2) 1,022 (83.8) 6,077 (82.6)
No. (%) with:
Diarrhea 92 (7.8) 76 (6.1) 79 (6.8) 66 (5.1) 62 (4.5) 49 (3.5) 424 (5.7)
Sought health care outside the home 66 (69.7) 64 (82.3) 68 (85.0) 60 (93.2) 52 (78.5) 38 (75.1) 348 (80.1)

No. (%) with:
Moderate-to-severe diarrhea (MSD) 65 (70.1) 64 (78.4) 63 (79.1) 55 (80.5) 56 (89.6) 37 (77.4) 340 (78.1)
Sought health care:

Outside the home 51 (76.2) 57 (88.7) 57 (91.4) 52 (95.9) 47 (77.5) 31 (82.7) 295 (85.4)
At a GEMS Sentinel Health Center 9 (12.1) 11 (16.1) 8 (10.6) 8 (11.1) 9 (16.0) 9 (18.1) 54 (13.5)

*Weighted according to the proportion of children in the same age and sex categories in the demographic surveillance system (DSS) population.
GEMS = Global Enterics Multicenter Study; Sentinel Health Centers are health care facilities where the GEMS case/control study was conducted.
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