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Diarrheal diseases among children in India: Current 
scenario and future perspectives

Abstract

Diarrhea is the third leading cause of childhood mortality in India, and is responsible for 13% of all deaths/year in children under 
5 years of age. Information on diarrheal diseases, its determinants and preventive and control strategies need to be reviewed 
for better planning and organization of health services. This study reviewed literature on diarrheal disease control among under-
fi ve children in India from literature published in PubMed, Google search engine and other databases on the internet. Data were 
described in terms of disease burden in India, determinants, management and intervention strategies, preventive strategies, and 
role of public health and scope for future action. This review calls for a comprehensive diarrheal disease control strategy, through 
improved case management, addressing social determinants of health and research in the fi eld of cost-effective interventions 
to reduce the burden of diarrhea among children in India. With <almost one year left to reach the 2015 Millennium Development 
Goal on reducing child mortality, progress on control of diarrheal diseases must be accelerated.
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INTRODUCTION

India has made steady progress in reducing deaths in 
children younger than 5 years, with total deaths declining 
from 2.5 million in 2001 to 1.5 million in 2012.[1] This 
remarkable reduction was possible due to the inception and 
success of  many universal programs like expanded program 
on immunization, program for the control of  diarrheal 
diseases and acute respiratory infection. Even though the 
deaths among children under-5 years have declined, the 
proportional mortality accounted by diarrheal diseases still 
remains high. Diarrhea is the third most common cause of  
death in under-fi ve children, responsible for 13% deaths 
in this age-group, killing an estimated 300,000 children in 
India each year.[2] Information on diarrheal diseases, its 

determinants in India and preventive and control strategies 
in light of  recent developments need to be reviewed for 
better planning and organization of  health services within 
the community.

MATERIALS AND METHODS

Identifi cation of studies
We searched PubMed, Google search engine and other 
databases on the internet for articles on topics related 
to diarrheal diseases in India, published before 2012. We 
searched reference lists of  all primary and review articles 
based on the key words “diarrheal diseases, India, problem 
burden, determinants, intervention strategies, and control 
program.” Eligibility criteria for studies included in review: 
Studies were included in the review if  they reported the 
problem burden, determinants, and management strategies 
for diarrheal diseases in India.

Screening process
Initially, both authors reviewed the full citation list 
independently and then came to a consensus on 22 
potentially relevant abstracts for retrieval. Next, both 
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authors read all the abstracts and full papers that appeared 
potentially eligible to either, or both of  them. Both authors 
then reached a consensus on ten papers from which to 
extract data.

Data extraction
Data regarding diarrheal diseases in India was collected, 
summarized and analyzed. Data concerning the study 
design, sample size, location, study population, and 
measures of  effect were abstracted and tabulated 
independently by both authors. Information was described 
in terms of  problem burden, determinants, management 
and intervention strategies, preventive strategies and role 
of  public health and scope for future action for diarrheal 
disease control among under-fi ve children in India.

RESULTS

Problem burden and determinants
Globally, four billion episodes of  diarrhea were estimated 
to occur each year, with >90% occurring in developing 
countries. Diarrheal disease is an important public health 
problem among under-fi ve children in developing countries. 

Total diarrheal deaths in India among children aged 
0-6 years was estimated to be 158,209 and proportionate 
mortality due to diarrhea in this age-group was 9.1%. 
Average estimated incidence of  diarrhea in children aged 
0-6 years was 1.71 and 1.09 episodes/person/year in 
rural and urban areas.[3] According to National Family 
Health Survey-3 (NFHS-3) report, 9% of  all under-fi ve 
children were reported to be suffering from diarrhea in last 
2 weeks.[4] Studies have shown that the incidence of  acute 
diarrheal diseases was as low as 1 episode/child/year in 
some urban areas.[5] Table 1 shows the incidence of  acute 
diarrheal disease in children as reported from studies done 
across India.

Young age, low socioeconomic status, poor maternal 
literacy, presence of  under-five sibling in the family, 
birth weight, inadequate breastfeeding, malnutrition, 
poor sanitation and hygiene practices of  the mother 
are associated with a higher incidence of  diarrheal 
diseases in young children.[17] Children belonging to poor 
socioeconomic status had a higher diarrheal incidence than 
the better socioeconomic group.[18] Educational status of  
the mother showed a positive correlation with the incidence 

Table 1: Burden of diarrheal diseases among children in India
Study year (reference) Type of study Sample size Place Findings
Jayalakshmy et al., 2011[5] 1 year follow-up study 150 children aged 

<4 years
Urban slums of 
Pondicherry

Incidence was 1 
episode/child/year

Bazroy et al., 2005[6] Comparative study in 
under fi ve children

125 children 
refugee camp and 
136 children from 
fi shermen community

Pondicherry Diarrhea incidence rate 
was 0.5 episodes/child/
year

Banerjee et al., 2004[7] Retrospective cum 
prospective study

300 under fi ve 
children

Urban area of West 
Bengal

Estimated prevalence 
of diarrheal diseases 
was 31.67%

Anand et al.,1994[8] Follow-up study 250 children in the 
age-group of 6-47 
months

Haryana Mean diarrheal 
incidence was 2.88±1.28 
episodes/child/year

Bern, 20049] Diarrheal morbidity and 
mortality surveys using 
WHO methodology

Children younger 
than 5 years

276 surveys across India 
as part of estimating 
disease burden

Median incidence was 
2.7 episodes/child/year

Singh et al., 1992[10] Longitudinal study 875 children under 5 
years age

Alwar district 2 weeks incidence 
of diarrhea was 2.27 
episodes/child/year

Reddaiah and Kapoor, 
1991[11]

Longitudinal study 3893 children under 
4 years followed-up 
for 1-year

Delhi Attack rate was 2.6 
episodes/child/year

Mandal et al., 1990[12] Longitudinal study 445 people in 90 
households followed-
up for 1-year

Sunderpur slum area of 
Varanasi

62.9% of diarrheal 
illness was among 
under-fi ve children

Bhan et al., 1986[13] Follow-up study 1467 children up to 5 
years of age

Three rural areas of 
Haryana

Incidence of diarrhea was 
0.7 episodes/child/year

Sircar et al., 1984[14] Longitudinal study 383 children below 5 
years of age

Two slums of Calcutta Annual incidence of 
diarrheal illness was 1.1 
episodes/child/year

NFHS-2[15] Cross-sectional survey in 
1998-1999

Children <3 years Nationally representative 
surveys

19.2% reported diarrhea 
in the preceding 2 weeks

NFHS-3[16] Cross-sectional survey in 
2005-2006

Under-fi ve children Nationally representative 
surveys

9% were suffering from 
diarrhea in last 2 weeks

NFHS: National family health survey
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of  diarrheal diseases.[10] Studies have shown that families 
with more than one child had an attack rate for diarrheal 
diseases that was 22-70% higher than in houses with just 
one child <5 year old.[11] Though the nutritional status 
of  children is a well-known determinant of  diarrhea, 
frequency of  diarrhea was not signifi cantly greater in 
those who were underweight or stunted compared with 
well-nourished children in a few studies.[5,8]

Incidence of  diarrheal diseases was observed to be 
maximum during the summer months followed by rainy 
or winter months.[5,19] Poor sanitation and unhygienic 
conditions are important risk factors for diarrhea. Mode 
of  water transportation, and poor handling of  water at 
the household level, presence of  wastewater in the street, 
refuse storage, collection and disposal, domestic water 
reservoir conditions, faeces disposal and presence of  
vectors predispose the under-fi ve children to diarrhea.[20,21] 
Indiscriminate stool disposal by the mothers, lack of  hand-
washing before feeding their children and hand-washing 
without soap were associated with increased risk.[5,22]

Management strategies
Current guidelines for management of  diarrhea by the 
Ministry of  Health and Family Welfare, Government of  
India, recommend low osmolarity oral rehydration salt 
solution (ORS), zinc and continued feeding of  energy 
dense feeds in addition to breastfeeding. Oral rehydration 
therapy (ORT) with ORS remains the cornerstone of  
appropriate case management of  diarrheal dehydration 
and is considered the single most effective strategy to 
prevent diarrheal deaths in children.[23] Knowledge of  
ORS/ORT among mothers of  under-fi ve children in India 
is good (73%), but there is a big gap between knowledge 
and practice as refl ected in poor ORS usage rates (43%).[4]

Zinc supplementation (10 mg of  elemental zinc for 14 days 
for children aged 2-6 months and 20 mg/day for older 
children) has the potential to reduce morbidity and mortality 
by reducing the duration and severity of  diarrheal episodes 
and lowering their incidence.[24] Though it is distributed 
under the National Rural Health Mission (NRHM), very 
low coverage of  zinc prescription has been documented, 
due to lack of  knowledge and awareness among the care 
providers. Compliance with the use of  zinc for 14 days 
and scaling up of  zinc use in communities need to be 
examined to evaluate its impact on diarrhea management.[25] 
Antimicrobials are recommended in diarrheal diseases only 
for gross blood in stools or Shigellapositive culture, cholera, 
associated systemic infection, or severe malnutrition. 
However, unwarranted antidiarrheal drugs and injections 
are prescribed frequently in the community as reported in 
NFHS-3 survey, where 16% and 30% children were treated 
with antibiotics and “unknown” drugs, respectively.[4]

Preventive strategies and role of public health
Measures for prevention of  diarrheal diseases include 
the use of  safe water, hand-washing, food safety, safe 
disposal of  excreta, promoting exclusive breastfeeding and 
immunization against measles. Vitamin A supplementation 
does not reduce the incidence of  diarrhea or diarrhea-
related mortality in neonates and children <6 months, but 
there is a benefi t in children aged 6-59 months.[24]

Lack of  toilets remains one of  the leading causes of  illness 
and death among children. According to United Nations 
Children’s Fund report (UNICEF), 626 million people in 
India practice open defecation. Poor sanitation, lack of  
access to clean water, and inadequate personal hygiene are 
responsible for an estimated 88% of  childhood diarrhea in 
India.[26] Though the sanitation coverage in India is 59%, 
there is a huge disparity in terms of  use of  toilets in the 
rural-urban areas (34% and 80%, respectively). However, 
there have been signifi cant improvements in households 
using toilets in rural areas during the last 10 years. India has 
reached the Millenium Development Goal (MDG) 7 target 
on improved drinking water sources with 86% coverage, 
however, the piped water as a drinking water source has 
remained as 24%.[26]

Hand-washing before preparing food is a particularly 
important opportunity to prevent childhood diarrhea and 
it works best when it is part of  a package of  behavior 
change interventions. Washing hands after defecating or 
handling children’s feces and before handling food entails 
an average of  32 hand washes a day and consumes 20 l 
of  water.[27] Based on current evidence, washing hands 
with soap can reduce the risk of  diarrheal diseases by 
42-47%.[28] A survey conducted by UNICEF in 2005 on 
well-being of  children and women had shown that only 
47% of  rural children in the age-group 5-14 wash hands 
after defecation.[26] Although the interventions promoting 
hand-washing and other hygiene measures clearly show a 
reduction in diarrheal risk in the short term, sustainability 
of  hand-washing behavior in the communities and the 
benefi ts of  upscaling interventions need to be studied, as 
India-specifi c data are scarce.[24] Hand-washing with soap 
before eating and after defecation, is being promoted 
among children in India through the school hygiene 
program and mass media campaign on “the hand-washing 
day.” Similarly World Toilet Day is an occasion to sensitise 
the community on the ill-effects of  open air defecation and 
popularizing government programs.

Programs should aim to make all communities free of  open 
defecation by focusing on social and behavior change and 
the use of  affordable, appropriate technologies. Emphasis 
should be laid on the sustainable use of  sanitation facilities 
rather than the construction of  infrastructure, through 
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involvement of  a variety of  stakeholders. As per the total 
sanitation campaign program in India, communities take 
a central role in planning and implementing improved 
sanitation with assistance from the Government. There is 
a need for prioritisation of  certain interventional strategies 
with respect to environmental sanitation in India.[29] The 
possibility of  faecal contamination is maximum in poor 
urban areas where insuffi cient water supply and sanitation 
coverage combine with overcrowded conditions. Therefore, 
particular attention should be devoted to extending 
services to slums and informal settlements.[26] Launching 
of  the National Diarrheal Diseases Control Programme 
in 1978, has reduced child mortality from diarrhea by 50% 
between 1981 and 1990. In 1985-1986, the focus shifted to 
strengthening case management of  diarrhea for children 
under age of  5 years and national ORT program was 
introduced. Subsequently, it became part of  child survival 
and safe motherhood program in 1992 and reproductive 
and child health (RCH) programme in 1997. Integrated 
Management of  Neonatal and Childhood Illnesses has 
been implemented under RCH phase II, in 223 of  India’s 
640 districts, and more than 200,000 workers had been 
trained since 2003.[30] NRHM reaches out to underserved 
areas through health programs such as the Village Health 
and Nutrition Days. During these nutrition and health 
education sessions organized by the auxiliary nurse midwife 
and anganwadi workers, use of  ORT is popularized among 
the community members.

Scope for future action
Overall, the steady decline in under-fi ve mortality in a large 
country like India is laudable; however, acceleration through 
greater investment, focus, and innovation is needed in 
regions and districts that are doing less well.[1] Inclusion of  
Rotavirus vaccination of  infants into national immunization 
programs has been recommended in areas where under-
fi ve mortality due to diarrheal diseases is >10%.[31] The 
vaccine for rota virus has been launched in 62 countries 
and has been included the national immunization schedule 
in 11 countries. Though introduction of  rotavirus vaccine 
into the national immunization program of  India at an 
affordable price would be a cost-effective way to reduce 
morbidity and mortality, there is a need for suffi cient and 
reliable effi cacy and effectiveness data from the country.[32]

Apart from improved case management strategies, 
measures like environmental sanitation, health promotion 
and preventive practices like breastfeeding and use of  
clean drinking water are essential to reduce transmission 
of  diarrheal diseases. Addressing other social determinants 
of  health with respect to diarrheal diseases, poverty 
alleviation efforts in concert with programs to educate 
women and girls are necessary measures for improving 
overall children’s health and reducing diarrheal mortality.

Continued investment in diarrheal disease research across 
the spectrum of  basic, social and behavioral issues is 
essential. To refocus health research to target disease-
burden reduction, the Child Health and Nutrition Research 
Initiative developed a systematic strategy to rank health 
research options. The research options receiving the highest 
priority score addressed health policy and systems research, 
cost-effectiveness of  rotavirus vaccines and educational/
behavior modifi cation studies to improve the deliverability 
of  zinc treatment in diarrhea. Such prioritization of  
research options has important implications for the 
assignment of  available funds that are intended for the 
control of  diarrheal disease.[33]

Millenium Development Goal 4 targets minimizing under-
fi ve mortality (by two thirds) to 39/1000 live births by 2015 
and the average annual rate of  decline at 3.1% in India was 
considered insuffi cient.[34] In the current circumstances, 
when several complementary interventions are packaged 
together and delivered through a range of  health-care 
providers, the main bottlenecks are to ensure improved 
service delivery.[35] With <one year left to reach the 2015 
MDG target on reducing child mortality, progress on 
control of  diarrheal diseases must be accelerated.

CONCLUSION

Despite gains in controlling mortality relating to diarrheal 
disease, the burden of  the disease remains unacceptably 
high. Reviewing current scenario presents an unprecedented 
opportunity to save many more children. Focus on 
comprehensive diarrheal disease control strategy through 
improved case management, addressing social determinants 
of  health like environmental sanitation and clean drinking 
water, health promotion regarding preventive practices like 
breastfeeding and research in the fi eld of  cost-effective 
interventions is crucial to reduce the burden of  diarrhea 
among children in India.
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