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for the 5% of  the total deaths in North, West and Southern 
regions of  India from 2001 to 2003.9 Out of  the total 553 
infectious diseases outbreaks reported in 2008 in India, 
diarrhoeal disease outbreaks accounted for 44.9%, which 
is the largest group whilst among other non-diarrhoeal 
diseases the outbreaks of  food poisoning (8.9%), malaria 
(8.3%), dengue (7.8%) and measles (7.4%) were the leading 
causes.10 In terms of  number of  cases reported by the 
states and Union Territories (UTs) to the Central Bureau 
of  Health Intelligence in 2008, acute diarrhoeal diseases 
(11.2 million cases) have been only second to the acute 
respiratory infections with 25.5 million cases.5

Diarrhoeal diseases certainly have an economic burden 
at all levels in India, from household to national. The 
information on national level economic burden caused by 
diarrhoeal diseases in India is scarcely available. Median 
household expenditures per diarrhoeal episode at the referral 
and the community hospitals in Vellore equaled 5.8% and 
2.2% of  the annual household income, respectively.6 The 
societal cost of  a hospitalized diarrhoeal episode among 
under –5 children in Vellore, Tamil Nadu varied from 
US$40.63 (INR 1648.60) to US$ 80.81 (INR 3278.50) at a 
large referral hospital and to a smaller community hospital 
respectively. Considering the diarrhoeal disease burden in 
India, the amount of  cost incurred by it on the health 
system and on people affected can be thought of; applying 
the findings from Vellore study to the reported number of  
all-ages cases of  acute diarrhoeal diseases in the year 2007 

BACKGROUND

Immunization is one of  the most successful and cost-
effective interventions in public health. Use of  vaccine has 
led to the eradication of  smallpox, regional elimination of  
measles and polio, and substantial reductions in the morbidity 
and mortality attributed to diphtheria, tetanus and pertussis.1 
The World Health Organization (WHO) estimates that 
2 million child deaths were prevented through vaccination 
in 20032 Nevertheless, far more vaccine preventable disease 
(VPD) deaths could be prevented through optimal use of  
currently existing vaccines.1,3 In India, the burden of  six 
VPDs has been reduced by 85% since the implementation 
of  the immunization programme in the country.4

The diarrhoeal disease is accountable to heavy disease and 
economic burden in India5,6 The annual incidence of  all 
causes-diarrhoeal diseases has increased from 879 (in 2000) 
to 974 (in 2007) per 100, 000 population, which may be 
just a tip of  the iceberg of  diarrhoeal disease burden at 
population level.5 The diarrhoeal disease burden has 
accounted for 8.2% of  the total disease burden in India.7,8 
Diarrhoeal diseases are the leading causes of  deaths among 
1-4 years (24%) and 5-14 years (17%) children and accounting 
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a b s t r a c t

a great majority (72%) of indian population lives in un-sanitary conditions and nearly 50% suffers from chronic under-
nutrition that pre-dispose them to frequent episodes of diarrhoeas of different etiologies. the diarrhoeal outbreaks 
contributed to 44.9% of infectious disease outbreaks in 2008 despite significant improvement in safe drinking water 
supply. the article has a view point that the available vaccines against diarrhoeal diseases should be used in india for 
vulnerable populations living in settings wherein safe drinking water at point-of-use; and sanitation is still a distant 
reality. immunization service should not merely emphasize on prevention of diseases in an isolated manner but it needs 
to be re-oriented synergistically with other public health interventions leading to health protection, health promotion 
and subsequent overall health improvement.
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at national level, it could be estimated conservatively as 
about US$ 446.6 million (INR 18124.1 million), which is 
11.9% of  the national budget available for the Ministry of  
Health and Family Welfare (MOH&FW), Government of  
India for 2007-08.5,11

The medical care; health promotion, disease prevention 
and health protection activities have often been considered 
as separate, un-linked and even opposing interventions in 
practice of  public health at population level.12,13 In the 
immunization service programme also, it is the disease 
prevention aspect of  the vaccines only which is over-
emphasized whilst subduing other benefit and opportunities 
of  the programme.13,14 There is need to achieve synergy 
between medical care and public health services. As 
immunization services have the greatest community 
penetration, so it should not be merely focusing on reducing 
infectious disease burden by preventive and medical care 
services but should also integrate strategies and activities 
to inculcate the concept of  positive well-being and proactive 
health protection among people.

This paper emphasizes on a timely need of  reorienting the 
immunization services to a new perspective on use of  
available vaccines as an important adjunctive public health 
tool with emphasis on health improvement of  populations 
vulnerable to diarrhoeal diseases in India.

VULNERABLE POPULATIONS

The population with limited or no access to safe drinking 
water at point-of-use; and to sanitation for whatsoever 
reasons is vulnerable to diarrhoeal diseases. Such population 
in India fails to attract adequate attention of  the local 
government bodies, administrators and public health 
professionals but becomes cynosure of  diarrhoeal disease 
control activities during outbreaks. In urban areas, these 
vulnerable people are concentrated into most risk-prone 
areas owing to their individual economic conditions. They 
lack basic infrastructure and sanitary facilities, often are 
not prepared for adverse climatic changes and to avoid 
susceptible environment for diarrhoeal diseases.

The population in India in 2009 was 1.15 billion, which is 
one sixth of  global population.15 The population lacking 
access to sanitation constitutes 72% of  Indian population 
(47% urban and 78% rural).16 Although, as per National 
Family Health Survey-3 (NFHS-3); majority of  people 
(96% urban, 86% rural) have access to safe drinking water 
supply; but in reality only 25% have safe drinking water 
piped into their house or plot.16,17 Thus, remaining 75% 
are without safe drinking water in rural areas at point-of-
use; where public taps for drinking water supply is common. 

As per 2001 census, only 36.4% of  the total population 
has latrines within or attached to their houses. In rural 
areas, the figure is much lower (21.9%) wherein open 
defecation is still prevalent owing to traditional and cultural 
reasons.16

According to a 2005 World Bank estimates, 42% of  Indian 
population live under the global poverty line of  US$ 1.25 
a day.18 Nearly half  of  Indian population still suffers from 
chronic under-nutrition.17,19 Almost half  of  children 
population (47%) under-5 years in India are moderate to 
severely malnourished.17 Malnutrition in India is a hidden 
epidemic; rates for children under-5 varying from highest 
in Madhya Pradesh (55%) to Kerala (27%).17 Malnutrition 
and poverty make people, particularly children, women and 
elderly more susceptible to diarrhoeal diseases.20,21

AVAILABLE INTERVENTIONS

Launch of  the ‘National Diarrhoeal Disease Control 
Programme 1978’; ‘Ganga Action Plan 1985’, ‘National 
River Conservation Plan 1996’ and currently ‘Total Sanitation 
Campaign’ have been the major national level efforts in 
control and prevention of  diarrhoeal diseases.7,16-22 The 
incremental improvement in availability of  safe drinking 
water and sanitation, and better access to treatment has 
certainly reduced the morbidity and mortality due to 
diarrhoeal diseases. It was estimated in 1978 that 1.5 million 
children under-5 years of  age died due to diarrhoea every 
year, which declined to 0.6-0.7 million in the estimate revised 
in 1992, supporting the evidence of  decline in mortality in 
general population.7 Despite, many mega interventions 
reducing the burden of  diarrhoeal diseases to some extent, 
still the disease remain continuing in the country as a major 
public health problem. Acute diarrhoea (40.7%), cholera 
(3.7%) and typhoid (1.1%) are still remaining as leading 
causes of  the total infectious diseases outbreaks in the 
country.10 Thirty five outbreaks of  cholera have been 
reported in four states ( West Bengal, Maharashtra, Delhi, 
Orissa) during the period 1997-2006.23

To address the problem of  malnutrition, central government 
mounted national level programmes such as ‘Public 
Distribution System 1960s’ (PDS), ‘the Vitamin A 
Supplementation Programme 1970’, ‘the Integrated Child 
Development Services 1975’ (ICDS) programme, ‘the 
National Programme of  Nutritional Support to Primary 
Education (NP-NSPE) 1995’ and several employment 
schemes (such as ‘the Mahatma Gandhi National Rural 
Employment Guarantee Act, 2005’) providing food and 
work. However, these programmes and schemes had 
relatively limited impact on improving nutrition among the 
poor because of  lack of  proper implementation.24 There 
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change in a national vaccine policy or guidelines to highlight 
the protective and health improvement facilitating aspect 
of  immunization service. Use of  vaccines as a public health 
intervention need change in the attitudes of  all stakeholders 
working in the health sector along with re-orientation of  
immunization services delivery by promoting synergistic 
strategies utilizing available public health interventions. It 
is in tandem with the Global Immunization Vision and 
Strategies 2006-2015 and the Ottawa Charter.2,34

SCOPE

The scope of  reorienting the immunization services appears 
huge when we think of  growing size of  vulnerable population 
to diarrhoeal diseases. Envisioning future: total population 
of  India will exceed 1.3 billion in 2020.22 Even if  there is 
no marked growth in the size of  the under-15 population 
within next decade, still it is constituting 35% of  the 
total population.22 It is reasonable to argue that increased 
population expansion may also lead to increase in number 
of  slums in urban settings and also may lead to increase in 
population density even in rural areas. It is unlikely that the 
provision and availability of  safe drinking water and sanitation 
would meet the needs of  the projected population by 2020. 
The water and sanitation improvement requires heavy 
investment. Even with basic infrastructure development, 
achieving change into healthy behaviour and practices may 
still remain challenging and may require a longer time. Hence, 
it will necessitate the adoption of  alternative measures to 
support the vulnerable population.

Use of  available vaccines against diarrhoeal diseases in the 
reoriented immunization services may be worth considering 
in a timely manner. But, proactive approach of  investing 
in diarrhoeal disease prevention and health protection using 
licensed vaccines; targeting vulnerable populations only, 
may also incur additional public health expenditures to the 
states and requires additional resources. The financial and 
health sector human resources vary from state to state in 
India.35 There has also been a trend of  declining percentage 
of  state resources to the health sector out of  the state 
budget whilst contribution of  the central government 
resources to the overall public health funding has been 
limited to 15% only.35 The states could introduce new 
vaccines in public health programme subject to approval 
by National Regulatory Authority.4 But the availability of  
adequate funds will be a major barrier for use of  vaccines 
as an adjunctive public health tool. Evidence suggested 
that even with donor support, most developing countries 
struggle to finance immunization programmes and have 
been reluctant to introduce the new expensive vaccines.36 
It is obvious that with the limited financing options, policy 
makers need to make evidence based decision of  new 

has been sustained commitment and initiatives to reduce 
malnutrition but the problem is still huge and continuing. 
One third of  population in India suffering from vitamin 
and micronutrients deficit and susceptible to diarrhoeal 
and other diseases.17-21,25

Vaccines as a Public Health Intervention
It is a well established fact that the use of  vaccines has 
demonstrably protected people from contracting diseases 
and has contributed in promoting health among people 
living in un-sanitary environment.2-3,26-30 Use of  available 
vaccines for the prevention of  diarrhoeal diseases resulting 
from rotavirus and vibrio cholerae has recently got enhanced 
attention but yet limited use in India, even as an adjunctive 
public health tool.4,26-29 The traditional belief  that vaccines 
are only for children, is becoming outdated now. The 
Ministry of  Health and Family Welfare, Government of  
India has already been considering introduction of  newer 
vaccines in India such as rotavirus vaccine.4

Although, vaccines give a great hope in reducing the burden 
of  infectious diseases including diarrhoeas still there are 
some challenges that need attention. The present national 
immunization programmes are fully stretched with old 
traditional vaccines and new vaccines; and accommodating 
newer vaccines within the existing system is a challenge. 
Increasing programme cost largely incurred by vaccine and 
supportive logistic cost and additional human resources 
also necessarily needed to be considered before introduction 
of  any new vaccine, despite the need exists. However, these 
challenges need to be evaluated beyond the scope of  
benefits of  vaccines on disease prevention only; because 
it is left silent on other benefits as it has been traditionally 
thought.4,12-15 The available opportunities of  the immunization 
services programme to support and facilitate the delivery of  
other public health interventions must not be underestimated. 
In 2004, 73 countries provided Vitamin A with routine 
immunizations, immunization campaigns or both.2 A 
study from Zambia demonstrated a remarkable increase 
of  acceptance and the coverage of  insecticide-treated 
nets (ITNs) when it was integrated within a measles 
vaccination campaign, with compared to routine isolated 
programme.31 Similarly, in Togo, the family planning service 
was synergistically linked with Expanded Programme of  
Immunization (EPI) services resulting 54% increase in the 
average monthly number of  new family planning clients.32 
However, the compatibilities between different health 
interventions at operational level and presence of  a strong 
immunization service prior to such integration is a key to 
success.33 Promoting concepts of  health protection and 
well-beings during vaccination may not only enhance the 
coverage of  immunization but also raise opportunities to 
effective implementation of  other public health interventions 
in a community. To induce changes, it deserves explicit 
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evidence-based immunization services practice in developing 
countries, and India has no exception. The main emphasis 
remains on the statistics of  vaccine coverage rather than 
assessing impact of  vaccine effectiveness as a public health 
intervention in the country. The government decisions on 
vaccination are increasingly determined by price competition 
and supply “push” (by the manufacturing companies) rather 
than “pull” (demand) from proven public health needs.38,39 
Besides, the lack of  scientific evaluations in epidemiological 
and economic impacts of  public health interventions makes 
it difficult for planning and decision making for other 
available interventions.

The community health profiling and micro-level health 
planning is yet to fully utilize the potential of  local 
epidemiology to rationalize the available public health 
interventions for implementation. It will enable the state 
and central governments to design context-specific response 
to diarrhoeal disease outbreaks. The need of  enhanced use 
of  epidemiology for better understanding of  disease burden, 
identification of  needs and priorities for resource allocation, 
planning, monitoring and evaluation of  health programmes 
has strongly been recommended in the Delhi Declaration 
on Epidemiology 2010.40 It further emphasizes that it is 
the responsibility of  all stake-holders to assure its full 
utilization with focus on vulnerable populations. It may 
enhance and improve use of  epidemiological data from 
local to national level. It will also strengthen the Integrated 
Disease Surveillance Programme in India.

CONCLUSION

Providing immune-protection to vulnerable populations 
along with inculcation of  concept of  well-being for disease 
prevention; in adjunct to improvement in water and sanitation 
environment will accelerate achieving of  the Millennium 
Development Goals (MDG): 1 (target 2): on reduction in 
poverty (by achieving productive health and abilities for 
employment among adults), MDG 4: reducing child mortality 
and MDG 5: reduction in maternal mortality. Although, 
use of  vaccines to reduce the burden of  diarrhoeal diseases 
has its challenges as described in this paper still it is a need 
of  the concurrent time in India that can be phased out 
gradually with the improvement in availability of  safe 
drinking water at point-of- use and sanitation.

Reorientation of  the immunization services for population 
vulnerable to diarrhoeal diseases is needed with change in 
perceptions and attitudes at levels of  policy formulators, 
health service providers and people. The use of  available 
vaccines as a public health intervention in conjunction with 
other available interventions should allow the positive 
dimensions of  health protection and health promotion to 

interventions, including introduction of  new vaccines. 
However, the benefit of  reducing the burden of  diarrhoeal 
disease is needed to be evaluated in broader concepts. The 
direct impact will be reduction in about 27% burden of  
the infectious diseases and significant economic burden 
on account of  diarrhoeal diseases.5,6 However, the indirect 
benefits of  avoiding person-time lost due to diarrhoeal 
diseases will be much larger to the national economy and 
thus warrants more health economic studies in the field.

To complement the financing of  the immunization 
services against diarrhoeal diseases in India, private sector 
is an available opportunity. The private sector including 
community based non-government organizations (NGOs) 
has huge potential to work in the areas of  control and 
prevention of  diarrhoeal diseases including immunization 
services. The National Health Policy, India 2002 recommends; 
‘In principle, the state would encourage the handing over 
of  public health service outlets at any level of  management 
for NGOs and other institutions of  civil society, on ‘as-is-
where-is’ basis, along with normative funds for such 
institutions’.4,35 The private sector provides an estimated 
10 to 15% of  immunization services.4 The public-private 
mix model may bridge the gap but its sustainability in 
immunization sector is yet to be tested by population 
intended to be served. Although, the central government 
has policy and guidelines for involvement of  NGOs and 
civil society in public health service but the mechanisms 
to ensure sustainability and accountability are yet to be 
strengthened, particularly at state level. Immunization 
services have largely been delivered free-of-cost by the 
public sector in India so the profits motives of  the private 
sectors also need to be balanced and need to be addressed 
under a national vaccine policy. Establishment of  ‘Accredited 
Immunization Centres’ in the private sector may bring 
innovation in the service delivery methods. The private 
centres with a capacity of  catering to immunization needs 
of  people of  all ages; with equitable community access and 
affordability may be allowed to work after having got 
accreditation from the health authorities.

The acceptance of  primary health care services by the 
community particularly in rural areas depends on many 
factors. Positive professional attitudes of  health workers 
and perceived quality service are much important.19,37 A good 
public awareness programme on risk-benefits may help in 
avoiding misconceptions on vaccines and facilitate informed 
decision making in participation and its acceptance. It further 
needs to be supported by communication strategies adopted 
at all levels to make the programme more transparent and 
closer to the public.

The limited operational and translational research in the 
public health system is a major constraint in building 
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