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Introduction

Aalok Ranjan
Abhay Tiwari

India, the largest democracy and the second most populous country of the world,
continues to face major challenges in areas of health and mortality. A recent analysis
carried out by the Government of India to track country’s progress towards Millennium
Development Goals has concluded that India is most likely to miss nearly all health
related Millennium Development Goals in terms of maternal health and child survival
(Government of India, 2011). In 2005, the Government of India launched the National
Rural Health Mission (2005-2012) to induce architectural corrections in the health care
delivery system. The Mission was expected to lead to an accelerated improvement in key
indicators of survival and health. However, the current trend in almost all key indicators
of health and survival does not reflect any acceleration in health and mortality transition
in the country. The National Rural Health Mission has contributed significantly towards
improving the infrastructure and physical facilities for health care services delivery.
However, impact of the Mission in terms of achieving the goals laid down in the XI Five-
year Development Plan of the country as well as achieving the Millennium Development
Goals is not yet visible.

On the other hand, results of the 2011 population census suggest that there appears
little acceleration in population transition in the country. Population enumerated at the
2011 population census is marginally larger than the population projected on the basis of
the 2001 population census which shows that there is little acceleration in fertility and
mortality transition in the country during the 10 years between 2001 and 2011. The
National Population Policy 2000 was aimed at achieving the replacement fertility by the
year 2012 and zero population growth or population stabilisation by the year 2041.
However, the current evidence suggests that India will not be able to achieve replacement
fertility before the year 2025 and achieving zero population growth is likely to be delayed
accordingly. The 2011 population census has also provided information about the living
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conditions of the people of the country in terms of availability of selected household
assets and drinking water and sanitation facilities which have implications for mortality
and health. This information also does not show an encouraging scenario for the country
as a substantial proportion of the population still remains devoid of even the basic
necessities of life. 

It is in the above context that ‘Shyam’ Institute organised the Bhopal Seminar 2013:
Contemporary Issues in Mortality and Health in India. The Seminar provided the
platform, especially for young research scholars working in the fields of population,
health and development, to share their research and discus mortality and health related
issues through an empirical perspective. During the Seminar 35 research papers on
different aspects of mortality and health in India and in its constituent states were
presented and findings of these research papers were discussed in the context of
emerging issues and challenges related to health and mortality transition so as to
facilitate evidence-based health policy formulation and setting priorities for health care
planning and programming to meet the health and family welfare needs of the people.
The institution of annual Bhopal Seminar was started in the year 2000 to promote
research in areas of population, health and development through an empirical
perspective. Since 2007, ‘Shyam’ Institute is organising the Bhopal Seminar annually to
carry forward empirical research in critical areas of population, health and development.
It was also decided that selected research papers presented at the Bhopal Seminar should
be published in the form of a monograph for wider dissemination of research findings and
discussion and debate on contemporary issues in population, health and development. 

The present monograph is the seventh in the series. It includes a selection of papers
presented at the Bhopal Seminar 2013.  The papers included in this monograph are
selected through a competitive process. In each technical session of the Bhopal Seminar
2013, two research papers were selected by the session chair on the basis of the relevance
of the research paper to issues related to health and mortality in India and the way paper
was presented at the Seminar. The papers so selected were then reviewed, modified and
edited and the revised version has been included in the present monograph. These papers
reflect contemporary issues related to mortality and health in India.

The first paper of the monograph makes an assessment of the health system
performance in India and in its constituent states and districts separately for total and for
rural populations following the health system assessment framework developed and
adopted by the World Health Organization. The assessment has been made in the context
of universal access to health care which is the principal objective of the National Rural
Health Mission launched in 2005. The health system performance index developed in the
paper to assess health system performance at district, state and national level is based on
coverage rates of 14 key health interventions for which district level information is
available. The paper suggests that, at the national level, the performance of the health
system is at best poor and there are wide inter-state variations in health system
performance. It has also been observed that the performance is relatively better in the
child immunisation dimension of the health but relatively the poorest in the behavioural
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dimension of child health - patterns of breastfeeding and use of oral rehydration therapy
during diarrhoea. The assessment results indicate that there is considerable scope for
improving the performance of the health system in the country.

The second paper of the monograph develops a mathematical model to analyse the
age pattern of death in the first year of life. The model has been applied to real time data
to test the goodness of fit and applicability for the purpose of planning and programming
for child survival activities. The model is particularly useful when one is interested in
analysing the risk of death by age in the first year of life.

The third paper of the monograph analyses sex differentials in the prevalence of
overweight and obesity in urban India. By an estimate, India has more than 30 million
overweight and obese population and it has grappled children, adult and also old people
and this number is increasingly quite rapidly, especially in the urban areas of the country
because of typical life style patterns. In this context, the paper also analyses covariates of
overweight and obesity. It has been observed that the prevalence of overweight and
obesity will be rising in the country, especially in the urban areas, in the years to come.
The paper argues that current health programmes or policy in the country are not in place
to respond to this growing epidemic and there is a need to have appropriate policy or
program measures to address this problem for the restoration of good health, especially
in women.

The fourth paper of the monograph analyses the impact of the length of the preceding
birth interval on neonatal and post neonatal mortality in Uttar Pradesh and Maharashtra.
Uttar Pradesh is one of the least developed states of India in terms of health and mortality
whereas Maharashtra is amongst the advanced states of the country in terms of health
and mortality transition. Mortality levels in the two states are contrastingly different. The
paper reveals that the impact of the length of the preceding birth interval on neonatal and
post neonatal mortality is quite strong in Uttar Pradesh but weak in Maharashtra. It
appears that when neonatal and post neonatal mortality are high, the length of the
preceding birth interval has a dominating impact on the risk of death during the early
neonatal and post neonatal period as is the case in Uttar Pradesh. However, when
neonatal and post neonatal mortality are low and most of the neonatal and infant deaths
are due to causes which constitute what is known as the hard rock of infant and child
mortality, the length of the preceding birth interval plays only a limited role in deciding
the level of neonatal and post neonatal mortality. This means that different approaches
need to be adopted by Uttar Pradesh and Maharashtra for further reducing neonatal and
post neonatal mortality. 

The fifth paper of the monograph analyses epidemiological transition in urban
Maharashtra on the basis the causes of death information. It has been observed in the
paper that non-communicable diseases accounted for almost half of the medically
certified death in urban Maharashtra during the period 1990 through 2006. The paper
concludes that Maharashtra bears the double burden of disease as communicable diseases
account for a substantive share of medically certified deaths in the state.
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The next paper of the monograph analyses knowledge, perception and attitude of
university students about reproductive health. The paper observes that knowledge of
male university students is comparatively poorer than their female counterparts.
Moreover, the study found that pre-marital and extra-marital relationships were
thoroughly denounced by both male and female university students. Looking into the
reproductive health needs of university students, the paper suggests establishing
Reproductive Health Counselling Centre at universities and in other higher education
institutions.

The next paper of the monograph discusses women’s health issues in the context of
gender gap. The paper observes that girls in India are less likely to be hospitalised then
boys and households are very cautious in using expensive financing mechanisms to
finance the in-patient health care costs of girls.  As financial constraints increase,
households tend to give priority to boys than to girls. The paper advocates to
acknowledge gender diversity through the life cycle during the conceptualisation of
policies and delivery of health care services.

The eighth paper of the monograph analyses epidemiological transition in India and
Rajasthan. The paper observes that there is a disconnect between the epidemiological
transition and the demographic transition as the causes of death pattern has virtually
remained the same in the country since 1990 but there is noticeable transition the
demographic situation in India as well as in Rajasthan. It appears that the health care
delivery system in the country has not been effective enough to prevent a substantial
proportion of deaths from infectious and parasitic diseases in the country - an observation
that is supported by the poor performance of the heath care delivery system of the
country in meeting the health care needs of the people.

The next paper of the monograph proposes an alternative approach of calculating the
hunger index by using the body mass index in place of the proportion of population with
inadequate calorie consumption. The paper compares the hunger index based on the
proportion of population with inadequate calorie consumption and the hunger index
based on the body mass index and finds that the hunger index based on the body mass
index is more consistent than the hunger index based on the proportion of population
with inadequate calorie consumption. The paper uses the alternative approach of
estimating the hunger index to analyse the state of hunger by social class and residence
in Madhya Pradesh where hunger appears to be a near pandemic. Within Madhya
Pradesh, the modified hunger index has been found to be the highest in Scheduled Tribes
living in the rural areas. 

The next paper analyses the impact of selected characteristics of the mother on the
risk of death during the first year of life on the basis of district level data from district
Rewa of Madhya Pradesh. The paper reveals that girls face a higher mortality risk than
boys during the first year of life. Children born to mothers under 20 years of age are much
more likely to die during infancy than children born to mothers in their prime child
bearing ages. Children whose mother has no education are more likely to die before their
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first birthday as compared to children whose mother has completed 10 or more years of
schooling. Children belonging to Scheduled Castes, Scheduled Tribes and other backward
classes are at greater risk of dying during the childhood period than children belonging
to upper classes. 

The eleventh paper of the monograph analyses the influence of education and
occupation on the use of smokeless tobacco in India and in its selected states. The paper
argues that tobacco consumption will be causing more deaths in the country in the next
30 years than deaths due to malaria, tuberculosis, maternal and major childhood diseases
taken together. The paper also observes that the prevalence of smokeless-tobacco use
varies widely across the states and, therefore, there is a need to address this challenge
through a state specific approach. The health care delivery system must give due
attention to diseases related to the use of smokeless tobacco as consumption of smokeless
tobacco in various forms is a principal threat to public health in India.

The twelfth paper of the monograph analyses the completeness of death registration
under the sample registration system in India and in its selected states. The sample
registration system is the main source of information related to vital rates in India. As
such, an assessment of the completeness of registration under the system is important
from the view point of the quality of data available through the system. Using an indirect
approach, the paper observes that the registration of deaths under the system is not
complete. Although, there has been an improvement in the registration of deaths under
the system, yet, the paper finds that gaps remain. In general, registration of male deaths
under the system is higher than the registration of female deaths, although the gap
between male death registration and female death registration appears to have narrowed
down over time. The paper also reveals that among the four large states of India - Bihar,
Madhya Pradesh, Rajasthan and Uttar Pradesh, registration of deaths under the system
is relatively the poorest in Bihar while the male-female gap in death registration appears
to be the highest in Rajasthan but the lowest in Uttar Pradesh. The paper calls for a
review of the processes and procedures of the sample registration system so as to improve
the completeness of death registration under the system. 

The thirteenth paper of the monograph analyses the difference in the transition in
fertility of illiterate and literate women in Madhya Pradesh using the proximate
determinants fertility model. The paper observes that there has been little fertility
transition in literate women of the state during the first decade of the present century
whereas fertility of illiterate women had decreased during the period quite substantially. 
Relatively faster transition in the fertility of illiterate women in the state has been found
to be primarily the result of a rapid decrease in the index of contraception which means
an increase in the contraceptive prevalence rate in illiterate women of the state.

The last paper of the monograph reviews the functioning of the Rogi Kalyan Samiti
in district Bhopal of Madhya Pradesh. The paper observes that the Rogi Kalyan Samiti had
been successful in generating additional funds but utilisation of funds generated remain
unsatisfactory. The paper also observes that the Rogi Kalyan Samiti model has not
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succeeded in promoting community participation in the management of hospitals and
awareness about the existence of the Rogi Kalyan Samiti and its roles and responsibilities 
remain largely poor in the community.

The papers included in the monograph depict the complexity of the task of
accelerating health and mortality transition in the country. Perhaps, the most important
challenge that the country is facing today is the double burden of communicable and
non-communicable diseases. A number of papers included in the monograph clearly
demonstrate that the burden of non-communicable diseases is increasing in the country -
rapidly in the urban areas. At the same time, papers included in the monograph also show
that burden of communicable diseases is still quite substantial in many parts of the
country. This pattern of diseases burden in the country shows that the challenge of
meeting the health care needs of the people has become more daunting. At the same
time, a number of papers included in the monograph have highlighted the fact that the
present health care delivery system in the country is not prepared to face this challenge
either at the policy level or at the programme level. A particular concern in this regard
is how to address the burden of non-communicable diseases. The reason is that, unlike
the communicable diseases, dealing with non-communicable diseases is not possible
through low cost appropriate health technology. In order to deal with the burden of non-
communicable diseases, the health care delivery system needs to adopt an alternative
approach which, currently, is missing.

Reference

Government of India (2012) Millennium Development Goals, India Country Report 2011.
New Delhi, Ministry of Statistics and Programme Implementation.
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Health System Performance Assessment in India

Aalok Ranjan Chaurasia

Introduction

Health status of the people has been an abiding concern to India’s development
planning process right since independence. However, health of the people of the country
still remains a major development challenge in India. In recent years, India has recorded
significant economic growth and progress but gains in the economic front have not been
translated in to an accelerated health transition. Current trends suggest that India will
be missing Millennium Development Goals related to child mortality and maternal health
(Government of India, 2012) as mortality transition appears to have slowed down in
recent years  (Chaurasia, 2009).

Performance of the health system is one of the many factors that have been attributed
to the slow health and mortality transition in the country. Although, health care services
delivery is not the only determinant of the health and mortality, yet, health care in the
form of life-saving and life-enhancing interventions plays a key role in preventing
majority of the premature deaths. Universal access to health care, therefore, is perceived
as an essential requirement for health transition. The performance of the health system
in terms of universal access to health care is, therefore, important.

India’s National Rural Health Mission (2005-2012) has aimed at universal access to
health care through architectural corrections in the health care delivery system
(Government of India, 2005). The Mission has followed a district-based approach of
planning and programming health care services delivery with a focus on 18 states where
the health situation remains poor. The Mission implementation framework calls for
monitoring progress against pre-set standards but no framework for assessing health
system performance has been spelt out. 
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In this paper, we measure performance of the health system in India around the year
2007 when the National Rural Health Mission was in its preparatory phase of
implementation. The purpose is to make an objective assessment of the performance of
the health system of the country that may serve as the benchmark for analysing the
impact of the Mission towards improving the performance of the health system. It may
be emphasised here that, despite all focus on the health of the people in development
planning in India, no health system performance assessment has ever been carried out
in the country.

The paper is organised as follows. The next section presents the framework employed
in the paper to measure health system performance while the third section describes the
methodology and the data source. The fourth section carries out an exploratory analysis
of the district level coverage rate of selected health interventions to explore within-
district and between-district variations in  the performance of the health system. Fifth
section of the paper analyses health system performance in terms of inequality adjusted
average  coverage rate of selected health interventions. The sixth section presents the
composite coverage index while the health system performance index is presented in
section seven of the paper. The last section of the paper discusses the challenge of
achieving universal access to health care through improving performance of the health
system.

Health System Performance Assessment

Genesis of the recent interest in health system performance assessment lies in
increased realisation among policy makers and development experts that  strong health
systems are essential to achieving and sustaining health gains (United Nations, 2005;
World Bank, 2004; Travis et al, 2004). Experience the world over has indicated that
vertical health programmes, community-based small scale projects and donor directed
thematic health investments, etc. have not been effective enough in achieving the goal
of universal access to health care. Increased attention to health system performance has
also been stimulated by Millennium Development Goals. There is now a growing
consensus that achieving and sustaining health related Millennium Development Goals
is difficult if not impossible without improving health system performance.

Concerns about health system performance are however not new. In the 1860s,
Florence Nightingale, the famous “Lady with the Lamp”,  pioneered systematic collection,
analysis and dissemination of hospital data to understand and improve hospital
performance. Subsequently, Codman emphasised the need for scrupulous collection and
public release of surgical outcomes as a step towards improving the performance of
hospitals (Speigelhalter, 1999). The vision of using health related data to measure,
monitor and improve health system performance, however, became reality only after
1990. The growing realisation of improving health system performance has resulted in
several performance assessment frameworks (OECD, 1998; AHCPR, 1999; Aday, et al,
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1998; Knowels, Leighton and Stinson, 1997; OECD, 1999; PAHO, 1999; Hoffimeyer and
McCarthy 1994; Hsiao, 1995). Taken together, these frameworks provide rich source of
ideas and approaches, although, a review of many of these frameworks suggests that there
is room for improvement (Murray and Frenk, 2000). 

There are two aspects of health system performance assessment. The first is to define
the health system. In its narrowest perspective, health system may comprise of those
activities which are confined to a health institution. On the other hand, in its broadest
sense, health system may comprise of all actors, institutions and resources that influence
people’s health. The World Health Organization follows this latter definition of the health
system.

The second aspect is related to functions of the health system. The WHO framework
for health system performance assessment distinguishes between functions and objectives
of the health system. (WHO, 2000 ). Functions include: 1) stewardship; 2) investment; 3)
financing; and 4) delivery of health care services. Objectives include: 1) responsiveness to
people’s health needs; fair financial distribution across different dimensions of health
care; and 3)  health status of the people.

In addition to the conceptual framework, performance assessment also requires a
business model. Health system is a multi-dimensional system. A composite indicator-
based approach is therefore most suited, although there are advantages and
disadvantages in using composite indicators (Saisana and Tarantola, 2002). Development
of composite performance indicator requires conceptual clarity and analytical ingenuity
(Rosen, 1991). 

Methodology and Data Source

As recommended by the World Health Organization, we have developed in this paper
a composite index by applying exploratory factor analysis model and using district level
estimates of coverage rates of 14 health interventions. The factor analysis model combines
different health interventions into factors or domains of the health system on the basis
of the correlation between coverage rates of different health interventions (OECD, 2008).
The model groups health interventions in a manner that the correlation between
coverage rate of two health interventions within the same factor or domain is very high
whereas the correlation between coverage rate of health interventions in different factors
or domains is very low. The model also generates factor loadings for each health
intervention which are used to arrive at the composite coverage index for each factor or
domain. The factor specific composite coverage indexes have then been adjusted for the
effect of exogenous factors that affect the coverage rates. These adjusted, domain specific
coverage rates are taken as the performance index of specific factor or domain of the
health system. The health system performance index is than obtained from factor specific
performance indexes following the approach suggested by Nicoletti and others (Nicoletti
et al, 2000).
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Data for performance assessment come from District Level Health and Facility Survey
(DLHS) 2007-08 which is the only survey in India which provides household level
information to estimate coverage rate of selected health interventions at the district level
(IIPS, 2010). Estimates of the coverage rate of selected health interventions are available
through DLHS 2007-08 for 601 districts of the country as they existed at the time of the
survey (IIPS, 2012). Estimates of coverage rates are not available for 9 districts of Nagaland
where DLHS 2007-08 could not be carried out.

For each district, coverage rates are available separately for combined and rural
populations but not for the urban population as the urban sample was too small to
estimate the coverage rate. For the rural population, coverage rates are available for 591
districts only as there was no rural population in 8 districts whereas in 2 districts,
coverage rates of some health interventions are estimated to be zero on the basis of the
data available through DLHS 2007-08. Moreover, the coverage rates cover both public and
private health care system so that they reflect the performance of the health system as a
whole and not the performance of the public health system only.

Health System Performance

Estimates of the coverage rate of the 14 health interventions used in the present
analysis are given for India and for its constituent states/Union Territories in table 2 for
the combined population and in table 3 for the rural population. These tables also present
summary measures of inter-district variation in the coverage rates. Wide variation in the
coverage rate of different health interventions across administrative units is very much
evident from these tables. It is also evident from these tables that within the same
administrative unit, coverage rate of different health interventions also vary widely.
Variation in coverage rates across administrative units - states/Union Territories and
districts - may be due to both variation in the performance of the health system and
variation in factors exogenous to the health system that have an influence on coverage
rates. However, variation in coverage rates of different health interventions within the
same administrative unit is primarily because of differential attention paid to different
health interventions. In any case, it is obvious that both vertical and horizontal variation
in the coverage rate of different health interventions need to be taken into account for
any assessment of the performance of the health system.

Inter-district variation in the coverage rate of different health interventions is also
revealing. The coefficient of skewness of the inter-district variation in coverage rate is
positive in 8 but negative in 6 health interventions. A positive coefficient of skewness
implies that the number of districts having below average coverage rate is more than the
number of districts with above average coverage rate and vice versa. All the 6
interventions with negative coefficient of skewness are immunisation related
interventions.  On the other hand, in case of 12 interventions, the inter-district
distribution of coverage rate is platokurtik in shape with broad, flat peak and thin, slender
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tales. It is only in case of BCG vaccination (V6) and use of ORS during diarrhoea (V11) that
the distribution of coverage rate across districts is leptokurtic in shape with long narrow
peak and broad tails. It is also evident from tables 2 and 3 that inter-district distribution
of coverage rates of different health interventions is more or less the same in combined
and rural populations.

Results of the application of exploratory factor analysis model to district level coverage
rates of 14 health interventions are given in table 4 separately for combined and rural
populations. The model suggests that 14 health interventions can be grouped into three
factors or domains on the basis of coverage rates across the districts. The three factors or
domains, in combination, account for more than 82 per cent of the total variance in the
original data set in the combined population and 81 per cent in the rural population. The
Kaiser-Meyer-Olkin (K-M-O) measure of sampling adequacy (Sharma, 1996) indicates
that the model has yielded distinct and reliable factors or domains while Bartlett’s test
of sphericity confirms that the correlation matrix is not the identity matrix.

The first of the three factors generated through the application of the factors analysis
model has high loadings in six variables, all related to maternal health. This factor
accounts for around 34 per cent of the total variance in both combined and rural
populations and may be named as the maternal health domain of the health system. The
second factor also accounts for almost 34 per cent of the total variance in both combined
and rural populations and has high loadings in child immunisation related interventions
and, therefore, may be named as the child immunisation domain of the health system.
Finally, the third factor accounts for around 14 per cent of the total variance and has high
loadings in interventions related to child survival and health other than child
immunisation and may be named as the child health domain of the health system. The
factor analysis solution thus suggests that performance of the health system may be
measured in terms of the performance in three domains of health system - maternal
health, child immunisation and child health.

Based on the results of the factor analysis model, composite coverage indexes have
been estimated for the maternal health domain, child immunisation domain and child
health domain of the health care delivery system. These indexes are presented in table 5
for India and for its constituent states/Union Territories along with summary measures
of variation across the districts separately for combined and rural populations. It may be
seen from the table that the composite coverage index is relatively the highest in the child
immunisation domain and the lowest in the child health domain in the country and in
most of its states and Union Territories. Moreover, the composite coverage index is
relatively higher in the combined as compared to the rural population. For India as a
whole, the composite coverage index in the child immunisation domain has been
estimated to be almost 70 per cent in the combined population and around 67 per cent
in the rural population. The corresponding indexes in the maternal health domain are
respectively 50 per cent and 45 per cent whereas the composite coverage index in the
child health domain is estimated to be around 35 per cent in the combined population
and 34 per cent in the rural population. The same pattern also prevails in most of the
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states and Union Territories. However, in Goa, Kerala and Lakshadweep, the composite
coverage rate is higher in the maternal health domain as compared to the child
immunisation domain. 

On the other hand, in seven states - Arunachal Pradesh, Assam, Chhattisgarh,
Jharkhand, Meghalaya, Odisha and Uttarakhand - the composite coverage index in the
maternal health domain has been estimated to be poorer than the composite coverage
index in the child health domain. In the rural health domain, this situation prevails in 11
states -  Arunachal Pradesh, Assam, Chhattisgarh, Jammu and Kashmir, Jharkhand,
Madhya Pradesh, Manipur, Meghalaya, Mizoram, Odisha and Uttarakhand.   

At the district level, the composite coverage index in the child immunisation domain
is found to be more than 80 per cent in almost 40 per cent districts in both combined and
rural populations. By contrast, the composite coverage index in the maternal health
domain has been found to be more than 80 per cent in only around 15 percent districts
in the combined population and around 12 per cent districts in the rural population. In
case of child health domain, there was no district in the combined population and only
one district in the rural population where the composite coverage index has been found
to be more than 80 per cent. 

The composite coverage index presented in table 5 is influenced by both factors
endogenous and factors exogenous to the health system. In order to assess the
performance of the health system, it is therefore imperative that observed coverage rates
or combination of these rates are adjusted for the effect of exogenous factors. 

Factors that influence coverage rates and hence composite coverage index may be
grouped into four categories - 1) factors related to availability of resources to the people
to use the available health facilities such as poverty and living conditions; 2) factors that
influence the knowledge about different health interventions such as literacy and
educational status; 3) environmental factors; and 4) social and cultural factors including
tradition and religiosity. Although, many of these factors are interrelated, yet accounting
for all these factors is a daunting task.

DLHS 2007-08 provides information about two indicators that can be used to control
the effect of most of the exogenous factors. The first is the female literacy rate while the
second is the household wealth index which is calculated by combining household
amenities, assets and durables (IIPS 2010). Household wealth index is derived on the basis
of the availability of selected household assets, amenities and durables using the factor
analysis technique. Households are categorized from the poorest to the richest groups
corresponding to the lowest to the highest quintiles of the household wealth index.
Households falling in the highest quintiles group have then been classified as households
with high standard of living.

The influence of education of the woman and living conditions of the household on
coverage rates is well known. Living conditions of the household is a reflection of the
resources available at the household level to meet the health needs of household
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members. On the other hand, education of the woman provides the opportunity to use
the resources available for health gains. Since, the coverage rate of different health
interventions may be viewed as an indicator of health gain, it may be argued that a part
of the variation in composite coverage indexes is the result of the variation in the living
condition of the household measured in terms of the proportion of households with high
standard of living index and household level opportunities measured in terms of female
literacy rate.

Results of the regression of composite coverage indexes of the three domains on the
proportion of households with high standard of living index and female literacy rate are
presented in table 6. Regression coefficient of composite coverage index on female
literacy rate is statistically significant in all the three domains in both combined and rural
populations. Moreover, the sign of the regression coefficients is in the expected direction.
An increase in the female literacy rate contributes to an increase in the composite
coverage index which means that the composite coverage index is influenced, statistically
significantly, by the prevailing levels of female literacy rate. 

On the other hand, regression coefficient of the proportion of households with high
standard of living index is found to be statistically significant in maternal health and child
immunisation domains but not in child health domain. Moreover, the sign of the
regression coefficient is negative in the combined population. This shows that the
proportion of households with high standard of living index has statistically insignificant
contribution to the composite coverage index of maternal health and child immunisation
domains only.

Based on the results of regression analysis, the composite coverage indexes are
adjusted for prevailing level of female education and proportion of households with high
standard of living to obtain domain specific performance indexes. These performance
indexes are then combined to obtain the performance index of the health system. These
performance indexes are presented in table 7. For India as a whole, the health system
performance index is estimated to be around 27 in the combined population and around
38 in the rural population on the scale of 0 (poorest) to 100 (best) which reflects the poor
performance of the health system. The performance index is estimated to be around 11 in
the maternal health domain; around 55 in the child immunisation domain and less than
1 in the child health domain of the health care delivery system in the combined
population. The corresponding indexes for the rural population have been estimated to
be 31, 60 and 3 respectively.

An interesting observation of table 7 is that all performance indexes are relatively
better in rural as compared to the combined population. Since the health system
performance index in the combined population is the weighted average of the health
system performance index in rural and urban populations, a lower health system
performance index in the combined population essentially implies that performance of
the health system in the urban population is poorer than that in the rural population.
This observation is in contrast to the pattern in composite coverage indexes essentially
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implies that composite coverage indexes are relatively higher in urban than in rural
population. It appears that factors exogenous to the health system, captured through
female literacy rate and proportion of households with high standard of living index, have
a strong effect on composite coverage indexes in the urban population.

The health system performance index varies widely across states/Union  Territories.
It is estimated to be the highest in Tamil Nadu closely followed by Andhra Pradesh in the
combined population and Tamil Nadu, Goa and Puducherry in the rural population. On
the other hand, the index is estimated to be the lowest in Arunachal Pradesh followed by
Uttar Pradesh and Meghalaya in the combined population and in Uttar Pradesh followed
by Arunachal Pradesh and Meghalaya in the rural population. Arunachal Pradesh, Uttar
Pradesh and Meghalaya are the only three States where the health system performance
index in the combined population is less than 20 on the scale of 0 to 100. In the rural
population, however, there is no state/Union Territory where the health system
performance index is estimated to be less than 20.

Among the three domains of the health system, the performance appears to be
relatively the best in the child immunisation domain but the poorest in the child health
domain in all States and Union Territories in both combined and rural populations. The
health system performance may be termed as somewhat satisfactory in the child
immunisation domain. In the other two domains, the performance of the health system
is far from satisfactory and this is particularly the case with the child health domain.
Extremely poor performance of the health system in the domain of child health appears
to be primarily responsible for the overall poor performance of the health system.

At the district level, the health system performance index ranges between 20-40 in
almost three fourth districts of the country in the combined population. There are only
10 per cent districts where the health system performance index is estimated to be more
than 40 but there is no district which has a health system performance index of 60 and
above. In the rural population, on the other hand, the health system performance index
ranges between 40-60 in more than 40 per cent districts and, in about 11 per cent districts,
the health system performance index is estimated to range between 60-80 which suggests
that, in general, the health system performance is better in rural than in the combined
population.

The performance of the district health system in different domains of the health
system has also been found to be different. In the maternal health domain, the
performance index in the combined population is estimated to be less than 20 in more
than four-fifth districts whereas in the rural population, the performance index is
estimated to range between 40-60 in around 36 per cent districts. In the child
immunisation domain, the performance index ranges between 60-80 in almost half of the
districts in the combined population whereas in the rural population, the performance
index is estimated to be 60 and above in more than 60 per cent districts. By comparison,
the performance index is estimated to be less than 0.20 in all districts in the combined
population and in all but one district in the rural population. District Malkangiri in
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Odisha is the only district in the country where the performance index in child health
domain is estimated to be more than 20 in the rural population.

Table 8 presents the distribution of districts by health system performance index
across states/Union Territories of the country. Out of the 97 districts with very poor
health system performance (health system performance index of less than 20) in the
combined population, 43 (44.3 per cent) are located in Uttar Pradesh alone while 13 (13.4
per cent) are located in Arunachal Pradesh and 10 (10.3 per cent) in Madhya Pradesh. 
Similarly, out of 22 districts with very poor health system performance in the rural
population, 13 (59 per cent) are located in Uttar Pradesh alone. On the other hand, out
of 66 districts with good health system performance (health system performance index
ranging between 60-80), 28 (42.4 per cent) are located in Tamil Nadu; 12 (18.2 per cent)
in Andhra Pradesh and 11 (16.7 per cent) in Karnataka. In 26 states and Union Territories,
there is not a single district where the performance of the health system is found to be
good or very good. A similar pattern prevails in the rural population also.

Finally, table 9 presents worst performing and the best performing districts in terms
of district health system and its three domains. In the combined population, the best
performing district is district Chamrajnagar in Karnataka while the worst performing
district is district Mewat in Haryana. In the rural population, the corresponding districts
are respectively district Ariyalur in Tamil Nadu and district East Garo Hills in Meghalaya.
It is also evident from the table that there is no district which has either the best or the
poorest health system performance index in all the three domains of the health system
either in the combined or in the rural population. This is obviously a reflection of wide
inter-district variability in the performance of the district health system.

Discussion and Conclusions

 Health system performance assessment has not been a priority area in health system
research in India. There are only a few studies. Shankar and Kathuria (2004) have used
an econometric model to analyse health system performance at the State level. Recently,
Purohit (2008, 2009, 2010) has carried out sub-State level analysis of health system
performance and concluded that district health system performance determines State
health system performance. The present analysis suggests that the performance of the
health system in India is generally poor and substantial additional efforts are required to
improve the performance so as to achieve the goal of universal access to health care. It
appears that the health system in India lacks a comprehensive, integrated approach to
meeting the health needs of the people. Health interventions appear to be implemented
in a vertical manner so that the performance in one domain has little effect on the
performance in other domains of the system. 

Roots of differential performance of the health system in different domains of health
care may be traced in the history of planned efforts towards health care services delivery
in India. The approach towards health care services delivery in India is based on the
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concept of the National Health Programme. A National Health Programme is
conceptualised and programmed at the national level but the responsibility of
implementation of the programme is passed on to the states and Union Territories as the
national government does not have the mechanism to implement the programme and
also because health is a state subject in the Indian Constitution. The states/Union
Territories, in turn, pass on this responsibility to the district health system. The district
health system has little role in planning and programming a National Health Programme
as the entire approach is highly centralised, top down and bureaucratic. States/Union
Territories do have freedom to conceptualise and implement their own health care
programmes but they are generally preoccupied with the implementation of centrally
sponsored programmes as these programmes are associated with the much needed
central funding for health care services delivery. Moreover, these National Programmes
are by design normative as it is almost impossible to incorporate the local context of
health care in the national programme because of the vastness and diversity of the
country India. Last but not the least, these National Health Programmes are planned,
monitored and evaluated totally vertically with little integration even with other National
Health Programmes.

Under the National Rural Health Mission, there has been an attempt to incorporate
the ‘local’ or ‘district specific’ context in planning for health care services delivery. The
impact of this paradigm shift is yet to be seen. In fact, the whole concept of National
Rural Health Mission itself is highly centralised and top down so that district-based
planning for universal access to health care is literally confined to planning for the
implementation of centrally sponsored National Health Programmes with very limited
scope of incorporating the local context of health and health care. At the same time,
district level capacity for health care planning remains awfully weak. Because of the
dominance of highly centralised, bureaucratic and top down approach of health care
planning, there has never been any sincere attempt to develop local, district level,
capacity to plan, monitor and evaluate delivery of health care in the context of health
needs of the people. The district health system does not have a dedicated health care
planning, monitoring and evaluation unit and the information system necessary to
generate the evidence for informed decision-making remains conspicuously absent. The
National Rural Health Mission has paid little attention to the evolution of the district
health information system to identify district specific health priorities and incorporate
them in the district health plan. There is hardly any attempt to link health related inputs
with health outcomes through outputs of health care services delivery system. According
to the health system performance assessment framework proposed by the World Health
Organization, delivery of health care services is conditioned by stewardship functions,
financing functions and resources creation functions of the health care delivery system. 
There has been little attempt to analyse the functioning of the health care system - public
or private - in these contexts. To improve the performance, the health care delivery
system must be needs effective and capacity efficient. Needs effectiveness is related to the
reach of the system in terms of reaching those who are in need of health care. Capacity
efficiency, on the other hand, is related to the capacity of the system to deliver full
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spectrum of health care services to those who are within the reach of the system. To
ensure universal access to health care, the health system must be both needs effective and
capacity efficient.
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Table 1
Health interventions and related indicators used in the analysis

Health intervention Indicator used for performance assessment

1 Registration during
pregnancy

V1 Proportion of women registered in the first trimester when they were pregnant with last live
birth/still birth (%)

2 Antenatal care V2 Proportion of women who had at least 3 Ante-Natal care visits during their last pregnancy (%)

3 Tetanus toxoid injection V3 Proportion of women who received at least one TT injection when they were pregnant with their

last live birth / still birth (%)

4 Institutional delivery V4 Proportion of institutional births out of total births (%)

5 Postnatal care V5 Proportion of women who received postnatal care within 48 hours after delivery (%)

6 BCG vaccination V6 Proportion of children (12-23 months) who have received BCG (%)

7 Oral polio vaccination V7 Proportion of children (12-23 months) who have received 3 doses of Polio Vaccine (%)

8 DPT vaccination V8 Proportion of children (12-23 months) who have received 3 doses of DPT Vaccine (%)

9 Measles vaccination V9 Proportion of children (12-23 months) who have received Measles Vaccine (%)

10 Vitamin ‘A’
supplementation

V10 Proportion of children (9-35 months) who have received at least one dose of Vitamin A (%)

11 ORS during diarrhoea V11  Proportion of children with diarrhoea in the last two weeks who were given ORS (%)

12 Newborn care V12 Proportion of children who had a check-up  within 24 hours after delivery (based on last live birth)

(%)

13 Initiation of breastfeeding V13 Proportion of children breastfed within one hour of birth (%)

14 Exclusive breastfeeding V14 Proportion of children (age 6 months above) exclusively breastfed (%)
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Table 2
Coverage rate of 14 health interventions in India, states/Union Territories and

summary measures of inter-district variation in coverage rate of different health interventions
(Combined population)

Country/State/UT V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14

India 45.1 50.5 73.1 46.7 47.1 87.3 66.7 64.7 70.1 55.6 36.6 47.8 42.7 26.9

AN Islands 48.2 79.5 93.5 76.4 69.2 96.3 90.9 88.2 92.8 82.2 71.4 75.7 76.1 57.8

Andhra Pradesh 67.3 89.4 92.4 71.8 75.6 97.3 81.8 78.7 88.4 78.9 43.8 75.3 47.5 32.3

Arunachal Pradesh 36.0 46.3 61.5 47.6 34.8 73.8 19.3 54.7 32.5 44.6 64.6 37.6 38.2 38.0

Assam 39.1 45.0 68.3 35.1 30.7 83.8 64.8 60.3 64.2 47.7 34.9 30.4 64.9 34.4

Bihar 24.1 26.3 58.1 27.5 25.6 81.5 53.0 54.4 54.1 49.7 22.0 25.8 16.0 11.8

Chandigarh 66.7 77.6 82.3 73.6 77.8 94.7 82.5 86.0 87.7 46.4 37.5 75.0 49.7 19.1

Chhattisgarh 38.5 51.1 77.7 18.0 38.4 94.8 69.7 71.3 80.0 65.1 36.3 39.9 49.6 43.3

DN Haveli 54.0 63.2 68.9 44.0 52.0 97.3 71.0 70.7 84.7 63.4 50.0 51.1 52.2 24.1

Daman and Diu 82.5 87.4 95.0 64.1 78.7 98.9 94.2 90.5 90.9 80.8 32.2 82.3 38.6 21.0

Delhi 57.7 71.7 90.1 68.7 77.2 91.8 76.5 76.4 83.0 55.0 48.5 79.3 29.1 8.8

Goa 89.6 95.8 98.0 96.4 96.6 95.8 94.1 91.5 94.1 83.9 69.9 96.4 60.9 30.1

Gujarat 52.3 54.8 68.1 56.4 56.3 87.7 71.7 63.4 72.6 56.3 36.7 57.2 48.0 28.8

Haryana 55.0 51.8 85.9 46.8 48.8 86.5 67.8 69.0 69.0 46.2 31.7 49.5 16.5 5.7

Himachal Pradesh 62.1 59.4 85.3 48.3 47.8 98.5 87.4 90.0 94.2 85.6 60.7 48.9 56.5 39.9

Jammu & Kashmir 56.6 73.3 81.8 54.9 52.0 93.6 74.9 70.5 81.3 53.4 53.0 53.5 54.1 62.3

Jharkhand 30.8 30.5 54.5 17.7 29.1 85.0 64.3 62.5 70.6 61.5 21.4 29.4 34.5 49.7

Karnataka 71.9 81.2 86.5 65.1 65.5 96.8 90.3 84.8 85.1 69.2 46.1 64.2 46.5 38.4
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Country/State/UT V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14

Kerala 95.6 95.2 96.6 99.4 99.1 99.1 86.6 87.1 87.9 60.2 45.6 99.0 64.6 22.3

Lakshadweep 78.1 91.4 97.6 90.7 94.0 100.0 92.8 91.1 92.1 47.9 56.7 94.0 69.7 48.0

Madhya Pradesh 33.7 34.0 60.1 46.9 35.8 84.2 55.0 47.2 57.4 39.4 30.0 39.4 42.7 30.9

Maharashtra 61.6 74.4 88.7 63.5 75.5 95.7 86.3 78.8 84.5 70.4 44.2 74.7 52.5 34.8

Manipur 56.9 57.2 73.4 41.0 41.7 81.6 63.5 61.3 58.0 31.5 51.6 40.7 56.8 40.7

Meghalaya 24.6 39.5 51.9 24.5 26.3 77.3 45.9 45.1 51.9 38.4 45.5 26.7 73.6 30.1

Mizoram 43.9 62.4 85.9 55.7 44.7 92.3 66.7 66.2 80.7 71.4 54.9 47.3 77.5 32.0

Nagaland NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Orissa 47.5 54.5 82.0 44.1 27.4 94.2 78.6 73.9 81.0 71.4 49.0 30.2 63.2 42.7

Puducherry 74.8 87.9 88.9 99.0 88.8 96.6 88.0 88.4 91.2 75.9 53.4 90.7 69.6 25.3

Punjab 62.5 64.1 82.5 63.1 78.1 94.7 86.8 86.0 89.1 64.9 52.0 78.8 44.1 9.2

Rajasthan 32.7 27.6 54.8 45.4 37.3 82.6 63.9 55.6 67.3 50.7 30.6 38.8 41.4 25.4

Sikkim 49.5 71.3 95.4 49.5 44.3 98.5 85.5 88.1 92.3 86.5 47.8 44.5 63.6 13.6

Tamil Nadu 76.8 95.6 97.2 94.0 85.9 99.5 90.5 89.5 95.5 72.9 37.5 85.6 76.1 22.3

Tripura 39.6 43.9 62.7 46.2 26.3 69.6 50.9 47.0 51.4 53.6 58.8 22.4 40.8 7.9

Uttar Pradesh 25.0 21.8 62.5 24.5 32.2 73.3 40.2 38.8 46.9 32.1 17.4 32.6 15.1 8.2

Uttarakhand 33.6 32.2 53.0 30.0 30.1 91.2 72.8 72.3 82.3 67.7 43.6 30.7 63.5 37.1

West Bengal 42.5 66.9 94.8 49.1 54.2 96.2 83.8 83.5 82.8 78.3 46.4 53.7 38.5 26.0
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Country/State/UT V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14

Inter-district variation in coverage rate

Minimum 10.1 7.6 24.0 5.9 5.8 40.9 5.0 14.0 14.1 7.8 0.0 4.0 4.1 0.2

Median 46.2 52.5 79.8 48.0 44.9 92.8 72.9 70.6 76.5 59.3 37.5 46.1 45.4 26.7

IQR 33.9 43.5 31.6 36.3 42.4 15.1 32.6 32.8 29.4 30.1 26.5 41.5 29.0 23.3

Mean 48.0 53.9 75.5 50.1 49.9 88.8 69.0 67.2 72.6 58.1 38.5 50.8 44.8 27.3

SD 21.4 25.9 18.9 24.5 24.8 11.4 20.7 20.3 19.4 19.5 19.2 24.7 21.0 16.6

Maximum 97.6 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 94.6 100.0 100.0 91.7 84.5

Skewness 0.36 0.16 -0.58 0.34 0.31 -1.28 -0.65 -0.47 -0.64 -0.24 0.47 0.28 0.02 0.52

Kurtosis -0.73 -1.14 -0.73 -0.76 -1.02 1.24 -0.39 -0.73 -0.51 -0.85 0.05 -0.99 -0.76 -0.04

Distribution of districts by the level of coverage

0-20 47 56 0 71 61 0 9 6 1 13 113 50 96 218

20-40 187 157 32 151 195 0 59 67 44 109 222 187 146 259

40-60 185 140 114 181 134 17 120 136 109 188 190 152 215 99

60-80 128 122 160 109 127 105 195 195 183 194 64 117 118 23

80-100 54 126 295 89 84 479 218 197 264 97 12 95 26 2

Total 601 601 601 601 601 601 601 601 601 601 601 601 601 601

Source: Author’s calculations
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Table 3
Coverage rate of 14 health interventions in India, states/Union Territories and

summary measures of inter-district variation in coverage rate of different health interventions
(Rural  population)

Country/State/UT V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14

India 40.5 45.5 69.7 40.2 41.4 86.2 64.5 62.1 68.0 53.7 34.1 42.2 42.0 27.0

AN Islands 47.4 79.4 92.9 72.5 68.3 95.1 91.6 88.1 90.5 79.7 65.6 73.0 76.0 59.1

Andhra Pradesh 63.4 87.2 90.5 65.7 71.8 96.8 81.1 76.6 87.6 77.9 42.1 71.4 49.3 33.4

Arunachal Pradesh 34.3 42.2 57.6 42.3 32.6 71.2 20.1 49.5 35.8 41.5 59.6 33.3 37.1 38.1

Assam 37.0 42.7 67.2 31.8 27.5 83.4 64.5 59.8 63.5 46.4 34.1 27.7 65.3 33.9

Bihar 22.9 25.3 57.3 25.5 24.4 81.6 52.9 54.4 54.0 49.5 20.9 24.6 15.7 11.7

Chandigarh 58.1 66.7 80.6 51.6 71.0 100.0 100.0 60.0 60.0 28.6 100.0 68.4 42.1 7.6

Chhattisgarh 33.9 47.2 75.7 13.3 34.7 94.6 68.2 69.7 79.2 64.1 35.2 36.2 49.8 44.0

DN Haveli 47.6 58.2 63.9 33.9 43.5 96.6 66.4 67.6 82.3 60.7 45.8 43.6 55.2 24.8

Daman and Diu 78.4 84.1 94.0 60.2 76.9 100.0 96.0 94.4 91.1 78.4 36.3 81.7 37.4 25.6

Delhi 59.3 58.6 87.1 57.0 67.8 88.3 74.8 68.4 83.5 49.8 40.5 71.4 34.4 10.9

Goa 87.7 98.4 99.4 97.8 97.8 100.0 94.8 94.8 100.0 88.3 62.5 98.9 66.5 30.7

Gujarat 45.8 48.0 62.4 48.0 49.6 86.4 69.5 60.2 70.1 54.2 36.2 50.9 47.0 29.4

Haryana 51.9 47.1 83.8 42.1 45.8 85.0 65.0 66.2 66.3 43.8 28.3 47.0 16.0 5.6

Himachal Pradesh 61.5 58.5 85.1 46.2 46.1 98.3 86.8 89.7 94.3 85.5 59.5 47.1 56.4 39.9

Jammu & Kashmir 53.6 70.6 79.2 49.8 47.4 93.0 73.4 68.3 79.9 51.5 51.7 49.3 55.5 63.1

Jharkhand 27.5 26.9 51.7 13.4 26.2 84.1 63.1 60.9 69.1 60.0 20.1 26.6 34.2 48.6

Karnataka 68.3 78.5 84.8 59.7 60.5 97.3 89.6 84.4 85.2 68.9 44.1 58.9 46.0 38.4
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Country/State/UT V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14

Kerala 95.5 95.2 96.3 99.2 99.0 99.0 86.6 87.5 88.1 60.3 43.7 99.0 66.1 23.1

Lakshadweep 76.8 88.0 95.9 88.0 92.1 100.0 91.2 89.6 92.4 42.0 61.6 91.7 77.1 50.4

Madhya Pradesh 27.8 28.1 54.9 40.7 30.7 82.1 51.4 42.6 53.3 35.8 26.0 34.6 42.3 30.8

Maharashtra 57.9 70.5 86.7 54.1 71.0 95.4 85.3 77.8 84.3 69.7 42.6 69.9 52.7 34.7

Manipur 50.8 50.5 69.3 33.7 34.2 79.2 58.9 56.5 54.5 29.7 49.2 33.7 56.7 36.0

Meghalaya 22.3 36.9 48.8 20.7 23.1 76.3 43.5 42.5 50.3 37.3 44.0 23.1 74.4 30.2

Mizoram 37.3 55.6 81.7 40.3 35.0 89.2 59.4 60.4 75.9 67.7 52.1 35.9 76.9 31.2

Nagaland NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Orissa 45.1 51.9 81.1 40.2 25.4 93.9 77.9 72.9 81.0 71.0 48.0 28.7 63.3 42.7

Puducherry 71.1 96.7 95.7 97.4 87.6 100.0 98.7 97.4 97.4 66.4 31.7 87.9 64.9 21.7

Punjab 60.0 61.4 80.8 59.5 76.0 95.2 88.0 86.7 89.5 64.4 48.3 76.5 43.9 9.4

Rajasthan 28.6 23.3 51.1 40.6 33.1 81.5 62.6 53.4 65.5 48.8 26.5 34.9 39.6 24.8

Sikkim 48.6 70.7 94.6 48.5 42.6 98.4 85.2 87.5 91.9 86.0 47.3 42.9 64.6 12.8

Tamil Nadu 73.6 94.8 96.6 91.8 83.1 99.5 91.2 89.8 95.5 70.3 33.4 82.4 78.7 22.2

Tripura 36.9 41.1 59.2 41.5 24.2 67.6 49.4 44.7 48.5 51.5 58.5 20.9 41.1 8.1

Uttar Pradesh 23.1 20.2 60.8 22.0 29.2 73.0 39.3 37.8 45.7 31.0 16.3 29.8 14.8 8.4

Uttarakhand 30.0 28.2 49.6 25.1 25.8 91.0 71.8 71.3 81.3 66.3 42.9 26.9 63.8 38.0

West Bengal 38.9 63.4 94.4 43.3 50.2 96.3 83.6 82.9 83.1 78.8 46.3 49.8 39.9 26.3
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Country/State/UT V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14

Inter-district variation in coverage rate

Minimum 7.9 4.8 20.0 4.2 4.5 21.4 7.3 9.5 7.1 6.6 0.0 3.8 3.5 0.0

Median 40.6 47.8 76.7 41.6 39.8 92.2 70.2 67.9 74.2 57.4 34.2 40.9 44.5 26.9

IQR 34.2 42.1 34.4 34.0 39.9 16.7 35.1 34.4 33.7 33.4 30.0 39.4 31.0 25.3

Mean 44.8 50.5 73.2 45.2 46.1 88.4 68.2 65.8 71.7 56.8 36.6 47.1 44.8 27.5

SD 21.5 26.4 20.0 24.1 24.6 12.1 21.6 21.4 20.2 20.4 21.1 24.4 21.6 16.9

Maximum 98.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 94.7 100.0 100.0 92.5 83.4

Skewness 0.51 0.29 -0.49 0.57 0.50 -1.41 -0.55 -0.39 -0.58 -0.17 0.69 0.47 0.05 0.49

Kurtosis -0.57 -1.06 -0.85 -0.42 -0.81 2.19 -0.56 -0.77 -0.56 -0.91 0.41 -0.79 -0.79 -0.17

Distribution of districts by the level of coverage

0-20 72 80 1 93 79 0 11 11 5 24 147 71 95 216

20-40 205 163 43 177 211 1 59 65 46 115 216 209 147 243

40-60 161 133 120 171 118 21 127 159 117 171 156 127 205 112

60-80 109 107 157 79 111 103 178 172 170 186 52 109 111 17

80-100 43 107 269 70 71 465 215 183 252 94 19 74 32 2

Total 590 590 590 590 590 590 590 590 590 590 590 590 590 590

Source: Author’s calculations 
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Table 4
Results of the application of exploratory factor analysis model to coverage rates of 14 health interventions

Factor 1 Factor 2 Factor 3

Variable Factor loadings Variable Factor loadings Variable Factor loadings

Total Rural Total Rural Total Rural

V1 0.789 0.797 V6 0.850 0.865 V11 0.661 0.663

V2 0.761 0.765 V7 0.845 0.836 V13 0.736 0.717

V3 0.636 0.639 V8 0.832 0.833 V14 0.799 0.792

V4 0.861 0.856 V9 0.861 0.868

V5 0.895 0.900 V10 0.809 0.808

V12 0.889 0.891

Proportion (per cent) of variation explained

34.17 34.00 34.02 33.54 14.11 13.64

K-M-O Measure Total 0.914

Rural 0.911

Bartlett’s Test of Sphericity Total 11303.8

Rural 10636.4

Remarks: Variables with a factor loading of at least 0.60 are shown in the table.

Source: Author’s calculations.
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Table 5
Composite coverage index of three domains of health system in India, states/Union Territories and

summary measures of inter-district variation in composite coverage rate indexes
(Combined and rural populations)

India/State/UT Combined population Rural population

Maternal
health

Per cent

Child
immunisation

Per cent

Child health

Per cent

Maternal
health

Per cent

Child
immunisation

Per cent

Child health

Per cent

India 50.0 69.2 34.8 44.6 67.3 33.9

AN Islands 72.6 90.3 67.6 70.8 89.2 66.4
Andhra Pradesh 77.3 85.2 40.5 73.4 84.3 41.0

Arunachal Pradesh 42.4 44.9 45.2 38.8 43.8 43.5
Assam 38.8 64.5 44.7 36.1 63.9 44.3

Bihar 29.2 58.8 16.0 27.8 58.8 15.5
Chandigarh 76.7 80.0 35.2 57.0 70.7 45.9

Chhattisgarh 40.8 76.5 43.5 36.8 75.5 43.6
DN Haveli 54.0 77.8 40.5 46.6 75.2 40.5

Daman & Diu 80.2 91.3 29.9 77.7 92.2 32.4
Delhi 73.5 77.0 26.3 65.7 73.5 26.6

Goa 95.4 92.1 51.1 96.7 95.8 51.0
Gujarat 56.9 70.7 37.3 50.0 68.4 37.0

Haryana 53.8 68.1 16.3 50.3 65.7 15.1
Himachal Pradesh 55.9 91.3 51.1 54.5 91.1 49.9

Jammu & Kashmir 59.8 75.3 57.1 55.8 73.7 57.5
Jharkhand 30.1 69.0 37.0 26.7 67.7 36.2

Karnataka 70.6 85.6 43.2 66.3 85.4 42.4
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India/State/UT Combined population Rural population

Maternal

health
Per cent

Child

immunisation
Per cent

Child health

Per cent

Maternal

health
Per cent

Child

immunisation
Per cent

Child health

Per cent

Kerala 97.8 84.7 42.7 97.7 84.7 42.8
Lakshadweep 90.9 85.5 57.6 88.6 83.7 62.2

Madhya Pradesh 40.5 57.1 34.6 35.0 53.5 33.3
Maharashtra 72.1 83.4 43.3 67.0 82.8 42.8

Manipur 49.3 59.7 49.0 42.5 56.2 46.4
Meghalaya 30.3 52.1 48.8 27.1 50.4 48.5

Mizoram 54.0 75.7 53.4 44.3 70.8 51.9
Odisha 43.9 80.1 51.3 41.4 79.6 50.9

Puducherry 88.8 88.3 47.7 89.1 92.4 38.6
Punjab 71.4 84.7 32.4 68.8 85.1 31.2

Rajasthan 38.8 64.4 32.2 34.5 62.7 30.1
Sikkim 55.4 90.3 39.5 54.1 90.0 39.1

Tamil Nadu 88.5 90.0 44.4 86.2 89.6 43.8
Tripura 37.7 54.6 32.6 34.8 52.5 32.5

Uttar Pradesh 31.3 46.6 13.0 28.8 45.8 12.6
Uttarakhand 33.4 77.5 47.7 29.3 76.7 47.8

West Bengal 57.3 85.1 35.7 53.4 85.1 36.1
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India/State/UT Combined population Rural population

Maternal

health
Per cent

Child

immunisation
Per cent

Child health

Per cent

Maternal

health
Per cent

Child

immunisation
Per cent

Child health

Per cent

Inter-district distribution of composite coverage index

Minimum 13.6 21.3 4.0 12.1 19.6 3.5

Median 49.5 74.5 38.4 43.8 72.7 37.2

IQR 36.3 27.3 20.5 35.6 29.8 23.1

Mean 53.0 71.4 36.2 49.3 70.6 35.6

SD 22.1 17.1 14.5 21.9 17.9 14.9

Maximum 99.1 97.1 74.2 99.3 98.0 82.1

Skewness 0.34 -0.58 -0.28 0.52 -0.54 -0.19

Kurtosis -0.95 -0.62 -0.60 -0.74 -0.64 -0.60

Distribution of districts by level of composite coverage index

0-20 17 0 106 22 1 111

20-40 195 33 231 233 36 237

40-60 173 127 243 150 135 223

60-80 126 202 21 112 187 18

80-100 90 239 0 73 231 1

Total 601 601 601 590 590 590

Source: Author’s calculations
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Table 6
Results of the regression of domain specific composite coverage indexes

on female literacy rate (FLI) and households with high standard of living index (SLI)

Variable Maternal health Child immunisation Child health

B â B â B â

Combined population

Female literacy rate 0.431 0.067* 0.285 0.052* 0.932 0.106*

High standard of living index 0.280 0.018* 0.097 0.014* -0.012 -0.029

Intercept 1.357 2.807 -0.302

R 0.525 0.253 0. 161  2

N 601 601 601

Rural population

FLI 0.243 0.069* 0.206 0.052* 0.735 0.104*

SLI 0.234 0.016* 0.082 0.012* 0.002 0.024

Intercept 2.383 3.237 0.495

R 0.441 0.203 0.1192

N 590 590 590

* Statistically significant (P<.001)

Source: Author’s calculations
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Table 7
Health system performance index in India, states/Union Territories and

distribution of health system performance index across districts
(Combined and rural populations)

India/State/UT Combined population Rural population

Health
system

Maternal
health

Child
immunisation

Child
health

Health
system

Maternal
health

Child
immunisation

Child
health

India 27.18 10.78 54.66 0.62 38.29 30.67 60.44 2.85
AN Islands 33.96 11.46 70.06 1.33 52.62 44.60 79.65 6.29

Andhra Pradesh 40.04 25.15 71.12 1.10 58.38 60.30 78.12 5.43
Arunachal Pradesh 15.79 6.99 30.85 0.76 25.30 23.07 36.51 3.40

Assam 23.83 7.30 50.00 0.73 33.86 23.36 56.84 3.51
Bihar 23.89 8.91 48.74 0.21 31.25 21.14 53.85 0.88

Chandigarh 27.84 9.04 58.11 0.34 37.41 28.03 60.66 3.62
Chhattisgarh 31.24 11.09 63.94 1.14 41.90 28.74 70.11 5.27

DN Haveli 31.91 13.16 63.56 0.99 42.76 32.65 68.52 4.62
Daman & Diu 35.43 13.96 71.54 0.32 55.97 51.01 83.04 2.00

Delhi 27.31 9.51 56.41 0.22 41.75 36.42 63.69 1.23
Goa 36.49 16.82 71.03 0.79 62.66 63.62 85.69 4.03

Gujarat 27.57 11.28 55.06 0.69 39.87 33.54 61.18 3.36
Haryana 25.19 8.93 51.89 0.13 36.56 30.23 57.66 0.55

Himachal Pradesh 34.21 9.16 73.14 0.95 47.99 31.94 82.02 4.24
Jammu & Kashmir 30.86 13.74 60.12 1.72 45.02 39.02 66.42 7.45

Jharkhand 26.81 7.09 57.31 0.98 35.53 20.91 62.99 4.30
Karnataka 37.57 20.10 70.32 0.86 54.91 52.08 78.55 4.07

Kerala 33.94 18.06 63.77 0.45 57.76 63.83 74.36 2.31
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India/State/UT Combined population Rural population

Health

system

Maternal

health

Child

immunisation

Child

health

Health

system

Maternal

health

Child

immunisation

Child

health

Lakshadweep 33.08 15.01 64.53 0.94 53.67 54.03 73.18 5.10

Madhya Pradesh 22.75 9.79 44.84 0.81 31.43 26.11 48.14 3.66
Maharashtra 35.34 17.83 67.24 0.82 53.35 51.21 75.68 4.06

Manipur 23.05 10.45 44.92 0.79 32.55 28.11 48.93 3.43
Meghalaya 18.59 5.65 38.96 0.79 26.55 18.16 44.23 3.95

Mizoram 27.32 8.44 57.31 0.68 38.68 28.89 62.91 3.50
Odisha 32.89 12.01 66.92 1.35 44.42 31.14 73.46 6.05

Puducherry 34.40 15.41 67.47 0.61 62.13 65.13 83.59 2.35
Punjab 31.98 11.48 65.64 0.42 48.76 41.04 75.71 1.89

Rajasthan 25.44 9.00 52.13 0.87 34.56 24.73 57.16 3.48
Sikkim 34.15 9.61 72.70 0.60 47.57 32.42 81.12 2.75

Tamil Nadu 40.58 24.65 73.07 0.77 63.27 68.59 82.22 3.90
Tripura 20.16 7.57 41.00 0.39 29.08 23.41 45.88 1.94

Uttar Pradesh 17.35 6.67 35.22 0.11 25.01 19.83 40.24 0.50
Uttarakhand 27.05 4.03 60.98 0.94 35.34 14.76 68.67 4.42

West Bengal 35.35 15.00 70.19 0.57 50.55 41.92 78.71 2.89
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India/State/UT Combined population Rural population

Health

system

Maternal

health

Child

immunisation

Child

health

Health

system

Maternal

health

Child

immunisation

Child

health

Minimum 5.7 17.8 -38.7 10.8 9.1 16.9 -15.1 15.2

1  quartile 24.3 54.2 -19.3 31.6 27.1 53.4 5.4 36.7st

Median 36.5 70.4 -7.0 43.3 39.8 70.0 17.9 48.0

3  quartile 53.9 81.4 0.4 54.9 61.0 83.0 25.9 62.7rd

Maximum 81.0 92.0 41.2 71.2 91.7 95.1 55.8 80.4

Mean 40.0 67.2 -8.5 42.9 45.0 67.9 16.3 49.6

SD 19.4 16.9 13.7 14.5 21.1 17.7 14.0 15.9

Skewness 0.41 -0.59 0.19 -0.10 0.54 -0.55 -0.13 0.00

Kurtosis -0.91 -0.60 0.10 -0.93 -0.74 -0.63 -0.51 -0.95

Distribution of districts by level of performance

< 0 0 0 445 0 0 0 104 0

0-20 102 1 142 31 49 2 231 13

20-40 231 47 13 228 241 50 235 171

40-60 162 141 1 249 143 139 20 226

60-80 104 236 0 93 104 207 0 179

80-100 2 176 0 0 53 192 0 1

Total 601 601 601 601 590 590 590 590

Source: Author’s calculations
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Table 8
Performance of the district health system by States/Union Territories

India/State/UT Total population Rural population
Very

poor

Poor Average Good Very

good

Total Very

poor

Poor Average Good Very

good

Total

AN Islands 0 2 0 0 0 2 0 0 2 0 0 2

Andhra Pradesh 0 8 15 0 0 23 0 0 10 12 0 22
Arunachal Pradesh 13 3 0 0 0 16 3 13 0 0 0 16

Assam 5 22 0 0 0 27 0 18 9 0 0 27
Bihar 8 29 0 0 0 37 0 35 2 0 0 37

Chandigarh 0 1 0 0 0 1 0 1 0 0 0 1
Chhattisgarh 0 16 0 0 0 16 0 5 11 0 0 16

Dadra & Nagar Haveli 0 1 0 0 0 1 0 0 1 0 0 1
Daman & Diu 0 2 0 0 0 2 0 0 2 0 0 2

Delhi 0 9 0 0 0 9 0 1 4 0 0 5
Goa 0 2 0 0 0 2 0 0 0 2 0 2

Gujarat 0 25 0 0 0 25 0 8 17 0 0 25
Haryana 2 18 0 0 0 20 1 10 9 0 0 20

Himachal Pradesh 0 12 0 0 0 12 0 0 12 0 0 12
Jammu & Kashmir 0 14 0 0 0 14 0 3 11 0 0 14

Jharkhand 1 21 0 0 0 22 0 14 8 0 0 22
Karnataka 0 15 12 0 0 27 0 0 16 11 0 27

Kerala 0 14 0 0 0 14 0 0 11 3 0 14
Lakshadweep 0 1 0 0 0 1 0 0 1 0 0 1

Madhya Pradesh 10 35 0 0 0 45 1 36 8 0 0 45
Maharashtra 1 29 5 0 0 35 0 2 24 7 0 33

Manipur 2 7 0 0 0 9 1 5 3 0 0 9
Meghalaya 4 3 0 0 0 7 2 5 0 0 0 7
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India/State/UT Total population Rural population
Very

poor

Poor Average Good Very

good

Total Very

poor

Poor Average Good Very

good

Total

Mizoram 0 8 0 0 0 8 0 5 3 0 0 8

Nagaland na na na na na na na na na na na na
Orissa 0 28 2 0 0 30 0 7 23 0 0 30

Puducherry 0 4 0 0 0 4 0 0 0 2 0 2
Punjab 0 20 0 0 0 20 0 0 20 0 0 20

Rajasthan 6 25 1 0 0 32 1 23 8 0 0 32
Sikkim 0 4 0 0 0 4 0 0 4 0 0 4

Tamil Nadu 0 12 18 0 0 30 0 0 1 28 0 29
Tripura 2 2 0 0 0 4 0 3 1 0 0 4

Uttar Pradesh 43 27 0 0 0 70 13 56 1 0 0 70
Uttarakhand 0 13 0 0 0 13 0 12 1 0 0 13

West Bengal 0 13 6 0 0 19 0 0 17 1 0 18
India 97 445 59 0 0 601 22 262 240 66 0 590

na: Not available
Source: Author’s calculations
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Table 9
Best and worst performing districts in India in terms of health system performance index

Performance Health system Maternal health Child immunisation Child health

Combined population

Best Chamrajnagar
(Karnataka)

49.19

Chamrajnagar
(Karnataka)

38.30

Bankura
(West Bengal)

83.16

Malkangiri
(Orissa)

7.59

Worst Mewat

(Haryana)
8.42

Bageshwar

(Uttarakhand)
1.98

Mewat

(Haryana)
13.61

Muzaffarnagar

(Uttar Pradesh)
0.01

Rural population

Best Ariyalur

(Tamil Nadu)
69.16

Ariyalur

(Tamil Nadu)
76.25

Bankura

(West Bengal)
90.30

Malkangiri

(Orissa)
21.73

Worst East Garo Hills
(Meghalaya)

12.35

Shahjahanpur
(Uttar Pradesh)

6.94

Upper Subansiri
(Arunachal Pradesh)

14.39

Muzaffarnagar
(Uttar Pradesh)

0.04

Source: Author’s calculations

Remarks: Figure in the table denote value of the performance index
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Introduction

It is well known that infant mortality rate (IMR) is a sensitive and powerful index of
development. However, birth and deaths, registered through vital registration system in
the developing countries suffer from age misreporting, omissions and under count. To
overcome this defectiveness in the data and to obtain reliable estimates of birth and death
rates, India introduced the sample registration system (SRS) in 1960. It is observed in
retrospective surveys that events are misreported due to ignorance and digit preference
of the respondents. To resolve these and other issues, attempts have been made to
develop and fit suitable models of age distribution of deaths. In this paper, we develop
a model with the idea that majority of infant deaths occurs within the first month of their
life. The model is used to give a functional shape to the distribution of infant deaths and
apply the model to real data taken from NFHS. 

One of the most important determinants of population growth is mortality. Decline
in mortality has been quite rapid because of better medical facilities. In the developing
countries, child mortality is still very high in comparison to the developed countries.
Thus, the primary concern for these countries is to reduce the level of infant and child
mortality. The levels and trends of infant and child mortality are often taken as indicators
of the development of a country as they are excellent measures of the level and quality
of health care and other social and economic conditions prevailing in the population. A
low infant and child mortality reflects availability of good health services and its proper
utilization by community. Child mortality is measured by the probability of death
between the first and fifth birthday, where as infant mortality is measured by the
probability of death before the first birthday.  Indian government has launched several
child survival programmes over the past decades. Due to these programmes, perhaps,
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initially a rapid decline in infant and child mortality was noted but during the last decade
of twentieth century the rate of decline was very slow and at present, it is more or less
stagnant.

During last fifty years, studies on early age death were mostly related to infant
mortality. But it has been increasingly realized that child loss i.e. mortality under age five
needs to be examined in addition to infant mortality. The most common problem in such
studies is associated with the data of deaths during infancy and childhood which suffer
from substantial degree of errors. Usually errors occur due to recall lapses which result
in omission of events, misplacement of dates and distortion of reports on duration of vital
events. In such situations development of probability models is perhaps the most
appropriate way to minimize the effects of these errors. Actually, a probability model
smooths the data and provide a reasonable explanation of phenomenon under study. 

The representation of mortality data via a parametric model has attracted attention
of demographers and statisticians for over a century. Perhaps, the most popular model
was given by Gompertz which is still used by demographers for modelling mortality
(Gompertz, 1825). Renshaw (1991) presented generalized linear and nonlinear model
approach to mortality graduation and provided arguments in their favour. An attempt to
represent mortality across the entire age range is the eight-parameter non-linear model
of Heligman and Pollard (1980).  These models have been used in the past for a wide
range of mortality data. Since the force of mortality is relatively high at early stages of life
than at teenage, so, graduating the survival function at these young ages have been
attempted separately also by many. Keyfitz (1977) was the first person to attempt a study
on infant mortality by using hyperbolic function. Later, for the study of infant and child
mortality, Hartman (1982) proposed a logarithmic approximation and Weibull function
was recommended by Cheo (1981). Krishnan and Jin (1993) fitted the Pareto distribution
on national data of Canada for studying distribution of infant deaths. Chauhan (1997)
suggested the use of finite range model for describing the distribution of infant mortality
of various state of India. 

In this study, our aim is to develop a suitable discrete probability model for analysing
the risk of death during infancy and use the model so developed for comparing the risk
of death in the first year of life among different populations over time. The application
of the models developed in the paper is illustrated through their application to the real
data from Madhya Pradesh taken from different rounds of the National Family Health
Survey. 

The Model

It is well known that probability models provide concise and clear representation of
extensive empirical data sets in a better way. As such, increased attention has been paid
in recent years to the proposition and derivation of probability models for the
distribution of deaths by age in the first year of life.

38



Age at Death in Madhya Pradesh

1. Let, at any point in time, á be the proportion of newborn surviving up to the first
month. Then (1 - á) is the proportion of newborn dying within one month of birth.

2. Let p represents the probability of a death and assume that the pattern of infant
deaths by age follows the geometric distribution.

We assume that x represents number of infant death to a woman which follows
inflated geometric distribution with probability density function defined as

(1)

where p+q=1. Fitting the inflated geometric distribution requires estimation of two
parameters á and p. There are two methods to estimate á and p. The first is the method
of moments.  We know that

      (2)

(3)

(4)

From (2) and (3), we get
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(5)

Putting the estimate of p in equation (2) we get the estimate of á, i.e.

The second method is known as the method of zero cell frequency. We know that 

Also we know that

This method is easier and quicker than the method of moments. In the method  of

moments, we need E(x), E(x ) or Var(x) but in this method we need the value of only2

and the estimates are equivalent to the maximum likelihood estimate of p and á.

Application and Interpretation of the Model

We have applied the proposed distribution to the data available through National
Family Health Survey, 1992-93 (NFHS I) and National Family Health Survey, 2005-06
(NFHS III). The reference period is three years prior to the survey. Results of the
application of the model are given in tables 1 and 2. The expected number of infant deaths
by age is very close to the observed number of infant deaths. It is also evident that the
model provides good fit to the distribution of infant deaths by age in Madhya Pradesh. 
The risk of risk of death during infancy (p) is estimated to be 75.3 per thousand live births
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in 1992-93 and 71.7 per thousand live births in 2005-06 which implies a marginal decrease
in this risk. On the other hand, the proportion of newborn surviving to the first month
is 44.9 percent while the proportion of newborn dying within the a month after birth is
55.1 percent in 1992-93 but 39.0 per cent and 61.0 percent respectively in 2005-06. This
indicates that infant deaths are increasingly getting concentrated in the neonatal period.

Application of the model also suggests that there is over-reporting of neonatal deaths
due to age mis-reporting. According to NFHS I, proportion of deaths in the first month
constituted 65.2 per cent of the total infant deaths whereas according to NFHS III 69.4
per cent of the infant deaths were confined to the neonatal period. The application of the
model described above however suggests that neonatal deaths accounted for 55.1 per cent
of the infant deaths in NFHS I and 61.0 per cent of the infant deaths in NFHS III. In other
words, 10.1 per cent of the infant deaths were reported as neonatal deaths in NFHS but
were actually post neonatal deaths. This proportion was 8.4 per cent in NFHS III.
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Table 1
Observed and expected number of infant death age in Madhya Pradesh

1992-93 and 2005-06
Infant deaths

during the
month

1992-93 2005-06

Observed Expected Observed Expected

0 199 199.00 127 127.00

1 20 24.73 11 12.06

2 15 19.13 6 9.46

3 14 14.80 9 7.43

4 14 11.44 7 5.83

5 8 8.85 4 4.54

6 10 6.85 5 3.57

7 6 5.30 1 2.81

8 6 4.1 4 2.21

9 4 3.17 1 1.73

10 5 2.45 4 1.36

11 4 5.19 4 5.00

Total 305 305.00 183

p = 0.226 ÷  = 7.18 p = 0.215 ÷  = 3.20
2 2

á = 0.449 p-value=0.411 á = 0.390 p-value=0.362
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Sex Differentials
in the Prevalence of Overweight and Obesity
and its Associated Covariates in Urban India

Jitendra Gouda

Introduction

Information available through the National Family Health Survey suggests that India
has more than 30 million overweight and obese population (IIPS, 2000).  It has grappled
children, adult and also old people in the country (Chhatwal et al, 2004). The National
Family Health Survey also suggests that the prevalence of obesity in the country has
increased from around 11 per cent in 1998-99 to around 15 per cent in 2005-06 (IIPS, 2007).
Furthermore, the rate of increase is much faster in urban than in rural India. In the urban
areas, prevalence of overweight and obesity is three times more than that in rural India.
Reasons for overweight or obesity are many. The important ones are lack of physical
work, intake of energy-dense food and sedentary life styles (Prentice, 2006; Sinha and
Kapoor, 2010). Like other diseases or morbidity conditions, overweight or obesity also has
adverse impact on health which is often chronic in nature and causes premature death.
Cardiovascular diseases, hypertension and type II diabetes mellitus are the common
chronic health problems which can occur due to overweight or obese condition (Mishra
et al, 2009; Chan and Woo, 2010). Obesity certainly reduces productivity and other socio-
economic gains at the individual level while, at the country level, it puts additional
pressure on economic and health systems. India, like many other developing countries,
has to grapple the problem of overweight or obesity on the one hand and that of hunger
and under nutrition on the other (Bhadra, 2005). India is currently burdened with double-
edged nutrition related problems which affect the health status of the people pf the
country badly. 

There are many studies in India that have documented the prevalence of overweight
or obesity among different sub groups of population. However, most of these studies
explore the prevalence of overweight or obesity and its associated covariates among
women only. By contrast, prevalence of this deadliest epidemic among men and its
different dimensions have not been properly studied. There is, in fact, a need to compare
prevalence of obesity in women and men or explore sex differentials in the prevalence of
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overweight or obesity and its associated covariates that may have implications for the
health policy. 

With the above viewpoint, the present study has attempted a comparative analysis of
the prevalence of overweight or obesity among women and men in India. Specific
objectives of the present study are: 1) To compare the prevalence of overweight and
obesity among men and women in India; and 2) To analyse socio-economic and
demographic characteristics of obese women and men in the country.  

Data and Methods

The study is based on data available through National Family Health Survey 2005-06
(NFHS-3). The National Family Health Survey Programme is India’s version of
Demographic Health Survey Programme which covers more than 80 countries all over the
world. During NFHS-3, information on health and family welfare related issues was
collected from a nationally representative sample of 109,041 households having 124,385
women in the reproductive age group (15-49 years). The overall response rate during the
NFHS-3 was 98 percent. Details regarding the sample design, including sampling frame
and sample implementation, are given elsewhere (IIPS, 2007). In the present study, only
urban women and men in the age group of 15-49 years are considered. The study is
therefore limited to 53,131 women and 34,647 men of 15-49 years of age living in the urban
areas of the country.  

The outcome variable for the present study is the body mass index (BMI) which is
defined as the ratio of the weight of the individual (measured in Kg) divided by the square
of the height of the individual (measured in metre) and is presented as the multiple of
100. During NFHS-3, weight of every woman and man included in the sample was
measured and recorded using standard protocol. The weight and height data so obtained
have been used to calculate the body mass index (BMI) for every woman and man in the
sample. Women who were pregnant at the time of the survey or women who had given
birth during the two months preceding the survey were excluded from the analysis (IIPS,
2007). The BMI so obtained has been used to estimate the prevalence of underweight, as
well as the prevalence of overweight and obesity. An individual with a  BMI of less than
18.5 kg/m  is classified as underweight, indicating chronic energy deficiency. An2

individual with a BMI in the range of 18.5-24.9 kg/m  is classified as normal whereas an2

individual with a BMI in the range 25.0-29.9 kg/m  is classified as overweight. Finally, an2

individual with a BMI of more than 30.0 kg/m  is classified as obese (WHO, 2003).  Based2

on these cut-offs, the present study has used a three-category criterion of the nutritional
status of women and men - not obsessed, overweight and obese. 

On the other hand the following demographic, social, economic and cultural variables
for which the information is available through the National Family Health Survey have
been used as the predictor variables for analysing the sex differentials in the prevalence
of overweight and obesity:
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Age of respondent: The age of the respondent has been classified into three categories for
the present analysis: 15-24 years, 25-35 years and 35 years and above. 

Religion: The religion of the respondent has been classified into four categories: Hindu,
Muslim, Others, and no religion. Christian, Sikh, Buddhist/Neo-Buddhist, Jain, Jewish
and Parsi/Zorastrian have been grouped into others category. The no religion category,
on the other hand, included individuals who did not reported the religion they followed
and Donyi Polo.

Caste of the household head: The caste of the head of the household has also been
classified into four categories: Scheduled Castes (SC), Scheduled Tribes (ST), Other
Backward Castes (OBC) and other castes. There are number of studies that provide the
evidence for caste based inequalities and foster that SC and ST are socioeconomically
backward compared to other castes (Srinivas, 1957). 

Educational attainment: Educational attainment of the respondents has been categorised
into four categories: no education, primary, and secondary and higher education.  

Marital status:  The marital status of the respondent has been categorised into four
categories: unmarried, currently married, widow and divorced/separated.

Work status: The work status has been categorised into two categories: working and non
working. 

Wealth index: During NFHS-3, the economic status information of women and men was
collected and on the basis of this information, the wealth index was calculated. The same
has been used in the present analysis. 

Exposure to mass media:  Exposure to mass media has been categorised into two
categories: exposed to media and not exposed to media. Mass media exposure includes
reading newspaper or listening radio or watching television at least once in a week.

Statistical analysis has been carried out in two stages. First, descriptive statistics has
been used to know the prevalence of overweight and obesity among urban women and
men by different socioeconomic-demographic characteristics. Second, ordinal logistic
regression is used to estimate adjusted effects of selected demographic and
socioeconomic variables on the prevalence of overweight and obesity. Results are
presented in form of odds ratios (OR). Throughout the analysis, weights have been used
to restore the representativeness of the sample.  The analysis was conducted using
software IBM SPSS 20.0 and STATA 10. 

Results

Sex differentials in the prevalence of overweight and obesity in India are presented in
Figure 1. Prevalence of overweight in women is estimated to be 17 per cent compared to
14 per cent in men. On the other hand, 6 per cent of women and 3 per cent of men aged
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15-49 years have been estimated to be obese. It may also be seen from the figure that the
prevalence of both overweight and obesity is substantially lower in rural as compared to
urban areas of the country.

State wise variation in the prevalence of overweight and obesity is given Table 1
separately for women and men. The prevalence of overweight is found to be the highest
in women of Kerala (27 per cent) but men of Punjab (21 per cent). By contrast, the
prevalence of overweight has been found to be the lowest in women of Arunachal Pradesh
(9.4 per cent) and men of Bihar (7.3 per cent). On the other hand, prevalence of obesity
is the highest in Punjab for both women and men whereas it is the lowest in women of
Meghalaya (0.8 percent). In Tripura and Arunachal Pradesh, the prevalence of obesity in
men has been estimated to be zero.

The prevalence of overweight and obesity, in general, has been found to be higher in
women compared to men. Exceptions to this general pattern are Sikkim and Mizoram
where prevalence of both overweight and obesity has been found to be higher in men
compared to that in women.

Data available through NFHS-3 permit estimation of the prevalence of overweight and
obesity in the metropolitan cities of India. Among the metropolitan cities of the country,
the prevalence of overweight and obesity has been found to be the highest in Chennai but
the lowest in Nagpur for both women and men (Figure 2). Moreover, the prevalence of

Figure 1
Prevalence of overweight and obesity in India 
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both overweight and obesity has been estimated to be higher in women than in men in
all the metropolitan cities of the country.

The prevalence of overweight and obesity among women and men by different
background characteristics is presented in Table 2. People at older ages are more
overweight or obese than people at younger ages. More than one tenth (12 percent) of
women aged 35 years and above are obese compared to only about 1 per cent of women
in the age group 15-24 years. The corresponding proportions for men are 22  per cent and
5 per cent respectively. The prevalence of overweight or obesity increases with age in both
sexes. However, the magnitude of increase is higher in women than in men.

On the other hand, prevalence of overweight and obesity has been found to be higher
in women and men belonging to upper castes as compared to SC, ST and OBC. Similarly,
prevalence of overweight and obesity has been found to be higher in women and men 
having higher education and in women and men with high standard of living as revealed
through the wealth index. In case of work status, prevalence of overweight is higher in
non-working women and men but the prevalence of obesity is higher in working women
and men. Prevalence of overweight and obesity has also been found to be higher in
women and men belonging to other religions as compared to Hindus, Muslims and
Christians. Finally, prevalence of overweight and obesity has been found to be higher in

Figure 2
Prevalence of overweight and obesity in selected cities of India, 2005-06
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those women and men which were exposed to media compared to those who were not
exposed. 

The adjusted effects of selected covariates of overweight and obesity for women and
men is presented in Table 3. Comparing women of different age groups, it is observed that
women’s risk of being overweight or obese increases with age. Women aged 25-34 years
are 2.71 times and women aged 35 years and above are 5.94 times more likely to be
overweight and obese than women aged 15-24 years. Women belonging to upper castes
are 1.19 times more likely to be overweight or obese than women belonging to Scheduled
Castes (SC). Muslim women are at higher risk of being overweight or obese than Hindu
women. Women with primary level education are 1.13 times and women with secondary
level education are 1.48 times more likely to be overweight or obese than illiterate women.
Similarly, women with richer and richest wealth quintiles are respectively 3.56 and 7.18
times more likely to be overweight or obese respectively than women with poorest wealth
quintiles. Married women are more likely to be overweight or obese than unmarried
women. Women having exposure to media exposure are 1.41 times more likely to be
overweight or obese than women without exposure to mass media. A very similar
situation may also be seen for men from table 3.

Discussion 

The present study has attempted to examine sex differentials in the prevalence of
overweight and obesity in India.  Like, many other studies, this study also suggests that
overweight or obesity is more an urban problem than a rural concern. The study reveals
that even in the urban population, the problem of overweight and obesity is more serious
in women than in men. This observation substantiates the available literature which
documents that women are affected more than men (Janghorbani et al, 2007; Case and
Menendez, 2009). In addition, women in metropolitan cities are markedly more
overweight or obese than men. This  finding could well be compared with other studies
carried out in western and other developing countries where women in urban or mega
cities are found to be more overweight or obese than men (World Bank, 2011; Gruebner,
2011).  Reasons for high prevalence of overweight or obesity among women compared to
men could be many. There are studies from western and other developing countries
which document that childhood nutrition deprivation, depression and high socio
economic status are some of the potential reasons for the high prevalence of overweight
or obesity among women compared to men (Case and Menendez, 2009; Gordon-Larsen
et al, 2003; Anuradha et al, 2011). There are also studies which argue that women from low
economic background are more overweight or obese than women from affluent families
(Janghorbani et al, 2007, Gordon-Larsen et al, 2003; Wardle et al, 2002). However, there
is a methodological difference in defining the economic condition of women in these
studies. Furthermore, many studies have documented that women’s risk of being
overweight or obese increases with age and parity (Agrawal and Mishra, 2004). The
present study reveals that the risk of being overweight or obese increases with age for
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both sexes but the rate of increase is faster in women than in men.  Similar pattern is also
observed in case of standard of living. Women and men belonging to affluent families,
noticeably women, are more overweight or obese than women and men belonging to poor
families. Other social factors like marital status and media exposure are associated
positively and increase the risk for being overweight or obese for both women and men.
Nevertheless, the magnitude of the prevalence is higher in women than in men for these
selected covariates. 

The adverse health outcomes of being overweight or obese are out of the purview of
this study. Nevertheless, there are studies which document that women are always at
greater health risk due to overweight or obesity. Women’s reproductive and pregnancy
related complications are the most worrisome part in recent times. There are studies
which suggest that overweight or obese women are more likely to have still birth or
premature birth than normal women (Agrawal and Mishra, 2004). It has also been
observed that cancer (breast cancer), type 2 diabetes mellitus and hypertension are on the
rise in Asian countries including India and, in most the cases, overweight or obese
conditions are attributed as primary determinant (Routley, 2011).

Conclusion

Considering rapid urbanization and increasing participation of women in economic
and other social sectors in India, it can well be concluded on the basis of the present
analysis that the prevalence of overweight and obesity will rise in the country in the
coming years. However, the current health programmes or policies in the country are not
in place to respond to this growing epidemic. The existing health policy or programmes
have overlooked this new epidemic noticing priorities to other traditional issues like
hunger, anaemia and malnutrition. There is a need to have appropriate policy and
programmes measures to address the problem of overweight and obesity for the
restoration of good health, especially in women. 

Limitations

The study uses BMI to estimate the prevalence of overweight or obesity in India.
However, there are many studies which argue that BMI is not an ideal measure for the
estimation of obesity, especially in Asian countries due to various physiological reasons
(WHO, 2004; Pan and Wen-Ting, 2007). Waist circumference (WC), waist-to-hip ratio
(WHR) and percentage of fat in the body are argued to be better measures of overweight
or obesity as they are able to recognize the associated health risks at an early stage. 
Beside this, the paper deliberately excludes some of the demographic covariates which
might have more significance like parity of women in determining the degree of
prevalence among women. This is done to maintain uniformity in the selection of
covariates to make the analysis comparable between women and men. 
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Table 1
Sex differential in overweight and obesity in India, 2005-06

States
Overweight Obesity

Women Men Women Men
Jammu and Kashmir 22.7 13.0 7.4 1.8
Himachal Pradesh 22.4 15.9 6.7 2.4
Punjab 24.2 21.3 11.9 5.6
Uttaranchal 18.8 12.7 4.9 1.6
Haryana 20.2 17.1 8.0 4.0
Delhi 19.0 15.8 7.9 3.2
Rajasthan 13.3 12.2 3.7 2.5
Uttar Pradesh 14.8 13.2 4.4 2.6
Bihar 9.8 7.3 2.7 1.5
Sikkim 15.7 16.2 4.4 1.3
Arunachal Pradesh 9.4 7.9 1.9 **
Nagaland 11.0 9.9 1.6 1.2
Manipur 16.4 13.3 3.2 1.6
Mizoram 12.7 14.9 2.1 0.9
Tripura 14.0 12.4 3.1 **
Meghalaya 7.4 4.8 0.8 0.4
Assam 16.2 10.7 3.0 0.5
West Bengal 19.2 11.7 5.4 1.2
Jharkhand 11.9 9.9 3.1 1.0
Orissa 14.4 10.9 3.2 3.6
Chhattisgarh 12.1 12.0 4.3 2.5
Madhya Pradesh 13.7 9.6 4.2 0.5
Gujarat 18.4 14.6 7.4 3.4
Maharashtra 16.1 15.2 6.1 2.6
Andhra Pradesh 18.2 17.8 7.7 3.6
Karnataka 18.3 15.9 7.5 3.1
Goa 17.7 16.4 6.2 2.7
Kerala 26.9 19.5 6.0 2.8
Tamil Nadu 21.2 16.0 8.3 2.9
India 17.2 14.1 6.0 2.6
** Not available.

52



Sex Differentials Overweight and Obesity

Table 2
Prevalence of overweight and obesity among urban women and men in India by

selected background characteristics, 2005-06

Characteristics
Overweight Obesity Sample Size

Women Men Women Men Women Men
Age

15-24 6.7 4.9 1.3 0.7 19362 12277

25-34 19.0 14.7 5.4 2.5 16626 9656

35+ 27.3 21.8 11.9 4.3 17204 10653

Caste
SC 13.3 5.8 3.4 0.7 8351 11866

ST 10.6 3.1 1.9 0.3 4541 8600

OBC 16.4 7.7 5.6 1.1 16043 25092

Others 20.3 12.5 7.6 2.4 22055 21373

Religion
Hindu 17.2 14.0 5.8 2.5 37484 24933

Muslims 16.3 11.8 6.5 2.1 8437 5472

Christian 19.4 17.2 6.7 3.5 4709 2673

Others 21.0 24.0 8.5 4.7 2501 1569

Education
No Education 13.3 6.9 4.0 0.7 10196 3016

Up to Primary 16.1 8.9 5.0 2.0 6203 4144

Up to Secondary 18.8 15.8 6.9 2.9 36785 27478

Wealth Index
Poorest 3.6 3.7 0.8 0.2 867 497

Poorer 5.6 3.0 1.3 0.5 2363 1511

Middle 9.4 6.3 1.9 0.6 6334 4554

Richer 14.0 10.0 3.7 1.1 15369 10938

Richest 23.1 20.6 9.2 4.4 28259 17153

Work status
No 17.7 6.2 6.5 1.1 38008 6374

Yes 16.0 15.7 4.7 2.9 15089 28265

Media Exposure
No Exposure 8.1 3.4 2.5 1.3 2756 511

Have Exposure 17.9 14.3 6.3 2.6 50428 34134
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Table 3
Effects of Selected covariates of overweight or obesity among urban women and men

in India, 2005-06

Characteristics
Women Men

Odds Ratio 95 CI Odds Ratio 95 CI
Age
15-24®
25-34 2.71*** 2.50-2.93 2.28*** 2.02-2.59
35+ 5.94*** 5.48-6.44 3.53*** 3.09-4.05
Caste
SC®1

ST 0.55*** 0.48-0.63 0.78** 0.61-0.982

OBC 1.16*** 1.08-1.25 1.07 0.96-1.183

Others 1.19*** 1.11-1.28 1.17** 1.06-1.30
Religion
Hindu®
Muslims 1.35*** 1.26-1.44 1.07 0.96-1.18
Christian 1.02 0.92-1.14 1.37*** 1.13-1.65
Others 1.31*** 1.18-1.45 1.72*** 1.49-1.96
Education
No Education®
Up to Primary 1.13* 1.04-1.24 1.29* 1.08-1.55
Up to Secondary 1.48*** 1.38-1.58 1.74*** 1.48-2.04
Wealth Index
Poorest®
Poorer 1.48** 1.05-2.07 0.96 0.60-1.54
Middle 2.22*** 1.62-3.03 1.78** 1.17-2.71
Richer 3.56*** 2.62-4.85 2.77*** 1.84-4.16
Richest 7.18*** 5.28-9.76 6.86*** 4.56-10.31
Marital Status
Unmarried®
Married 2.04*** 1.87-2.22 1.82*** 1.63-2.04
Work status
No®
Yes 0.85*** 0.81-0.90 1.25*** 1.09-1.42
Media Exposure
No Exposure®
Have Exposure 1.41*** 1.24-1.62 1.96** 1.28-3.00
Cut1 5.16 4.83-5.48 5.79 5.21-6.37
Cut2 6.92 6.60-7.25 8.17 7.38-8.55
*p<0.1 **p<0.05 and ***p<0.01
®=Reference category 1=Scheduled Castes
2=Scheduled Tribes 3=Other Backward Classes
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The Effect of Birth interval
on Neonatal and Post Neonatal Mortality

in Uttar Pradesh and Maharashtra

Kamalesh Kumar Patel  

Introduction

It is well known that the Millennium Development Goal for child survival cannot be
met without substantial reduction in the neonatal mortality (UNICEF, 2009). The decline
of neonatal mortality in India over the past 20 years has, however, been inadequate. More
specifically, with the decrease in infant mortality, there has been increased concentration
of deaths in the first week of life. It is generally argued that two-third of all deaths in the
first five years of life in the developing countries are infant deaths and two-third of the
infant deaths are confined to the neonatal period (Cleland and Sathar, 1984). Globally,
around four million newborns  die every year within the first 28 days of life - the neonatal
period. Three quarters of these deaths occur in the first week of life while more than one
quarter occur in the first 24 hours of life. Although, there has been a considerable decline
in under-five and infant mortality rates throughout the world in the past two decades, yet
neonatal mortality remains largely unchanged, especially in the developing countries. It
is estimated that around 38 per cent of all child deaths are neonatal deaths (UNICEF,
2009).

Neonatal deaths may be differentiated from the post neonatal deaths in any analysis
of child mortality because most of the deaths during the neonatal period are associated
with conditions or events that arise after the delivery and thus reflect environmental
factors (Rowley et al, 1996) whereas primary reasons associated with post neonatal deaths
are other than the environmental factors such as lack of adequate health care, improper
feeding practices, socio-cultural practices etc. 

An important determinant of the risk of death in the first five years of life that has
repeatedly been highlighted in may studies is the birth interval (Winikoff, 1983). It has
been conclusively argued that newborns having a short birth interval have higher
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probability of dying in the first five years of life than newborns having a birth interval of
at least three years. In any analysis of mortality in children, it is therefore necessary to
distinguish conceptually and analytically between short and long birth intervals since
they imply separate causal mechanisms for analysing death (Koenig et al, 1990) that could
be biological or behavioural. 

It is in the above context that the present study examines the effect of the length of
the birth interval on the risk of death during neonatal and post neonatal period in Uttar
Pradesh and Maharashtra. Uttar Pradesh is one of those states of India where the risk of
death during the first five years of life is amongst the highest in the country. On the other
hand, the probability death in the first five years of life in Maharashtra is amongst the
lowest in the country. The study, therefore analyses the impact of the length of the birth
interval on neonatal and post neonatal mortality in high and low mortality settings. The
study has two objectives: 1) to compare neo-natal and post neo-natal mortality rates of
Uttar Pradesh and Maharashtra by selected background characteristics, and 2) to assess
the risk of neo-natal and post neo-natal mortality associated with birth interval by
selected background characteristics. 

Review of Literature 

The importance of the length of preceding birth interval on the survival chances of the
new born is now recognised globally. However, the debate concerning the causal
biomedical or behavioural mechanisms linking the length of birth interval with infant and
child mortality continues. This is mainly because the relationships between birth spacing
and mortality risks by age of children and other health status variables are weak and
inconsistent across the populations (Hobcraft et al, 1985; Palloni and Millman, 1986;
Boerma and Bicego, 1992).  There is evidence from a number of studies that pregnancy
and delivery complications increase prenatal mortality risks. These complications recur
in subsequent pregnancies or deliveries above and beyond the length of inter pregnancy
intervals and consequently raise mortality risks of subsequent births in early months of
life (Miller, 1989). Mortality risk in children aged 1-2 years is higher among children who
have a short birth interval (Koenig et al, 1990; Retherford et al, 1989). Family size,
especially in populations not practising contraception, is determined largely by the
interval between successive births (Santow and Bracher, 1984). There are a number of
factors that have an effect on the relationship between birth interval and child survival
including mother's age, number of living children and sex of the child. Maternal age and
parity also have independent effect on child health and tend to vary together and with the
length of birth interval. Higher parity is associated with shorter average birth interval,
and, therefore, effects attributed to short birth interval may be, in fact, reflections of the
biological risks of high parity or the social detriments of large families (Winikoff, 1983).
The importance of birth interval in determining infant and child mortality risks however
varies with the level of social and economic well being of the society in general and the
family in particular (Quamrul et al, 2010).
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Methods and Materials  

The concept of birth interval can be defined in a number of ways. The most commonly
used definition is the interval between two consecutive live births (the inter birth
interval). Birth interval may also be defined as the interval between the outcome of one
pregnancy and the next conception (the birth-to-conception interval) or between two
consecutive pregnancies (the inter-pregnancy interval). Another approach is to estimate
the average birth interval - average number of births within a given time frame (Howie
and McNeilly, 1982). In the present study, we use the most commonly used definition of
birth interval - the interval between two consecutive live births.

The analysis is based on the data available through the National Family Health Survey,
2005-06 (NFHS-3).  In Uttar Pradesh, NFHS-3 interviewed 12,183 women aged 15-49 years
to obtain population, health, and nutrition related information. In Maharashtra, 9,034
women aged 15-49 were interviewed. Cox proportional hazard model has been used to
analyse the impact of birth interval on neonatal and post neonatal mortality (Fox, 2002). 
Cox  proportional  hazard  model  assumes  that  the  hazard  ratio  is  constant  over 
time. Consider a parametric model:

0 1 1 2 2 k kh(t, x) =  h (t) exp( â  X  + â  X +....+ â  X  )

WhereX=Independent variable

0h (t)= base line hazard 
h(t, x) = Hazard function

Hazard ratio can then be defined as

0 1 0 0 HR= h (t) exp (X â)/ h (t) exp (X â)

1, 0Where (X  X ) denote the set for two individual function. This  model  is  semi-
parametric. The baseline  hazard  can  take  any  form while  covariates enter in the model
linearly.

The dependent variables used in the analysis are neonatal mortality, post neonatal
mortality and age at death in months. On the other hand, independent variables include
caste, religion, residence of urban and rural, mother and husband education, wealth
index, sex of child, birth order, age at first birth, size of child birth, mother age, previous
birth interval, etc.

Results and discussion

Table 1 presents neonatal and post neonatal mortality rates for different birth intervals
by background characteristics in Uttar Pradesh while table 2 presents the same for
Maharashtra. Among women with no education, maximum of 80 neo natal deaths per
thousand live births with the birth interval of less than 2 years has been estimated.
However, minimum of 29 neonatal deaths per thousand has been estimated where the
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interval was more than 3 years. For women with this parallel education, claimed 44 post
neonatal deaths with birth interval of less than 2 years and 9 deaths with interval of above
3 years in Uttar Pradesh.   

Likewise, women with upper primary education (Class 6  to 8 ) reported to haveth th

experienced each of 26 neonatal deaths per thousand live births wherein the birth interval
was less than 2 and 2-3 years respectively. However, 34 and 20 post neonatal deaths have
reported for this parallel educational level of women for these respective birth intervals. 

It is also clear from tables 1 and 2 that both neonatal mortality and post neonatal
mortality decreases with the increase in the birth interval irrespective of the demographic
and social and economic characteristics of the respondents. In both, Uttar Pradesh and
Maharashtra, neonatal and post neonatal mortality rates have been found to be the
lowest, in general, in children with a preceding birth interval of at least 3 years. The
importance of the length of the preceding birth interval in survival during the neonatal
and the post neonatal period is obvious in both the states. Tables 1 and 2 substantiate
findings of a number of previous studies that the length of the preceding birth interval
plays a very important role in reducing neonatal and post neonatal mortality and hence
in reducing infant and child mortality.

Results of the application of Cox proportional hazard model are presented in table 3
for Uttar Pradesh and in table 4 for Maharashtra. Two models were fitted for both Uttar
Pradesh and Maharashtra. In the first model, the only explanatory variable was the length
of the preceding birth interval whereas in the second model, a host of exogenous variables
were also included in the model. The model was fitted separately for neonatal mortality
and post neonatal mortality. 

It may be seen from table 3 that an increase in the preceding birth interval from less
than 2 years to 2-3 years or to 3 years and more reduces neonatal mortality by around 35
per cent. Similarly, increasing the birth interval from less than 2 years to 2-3 years reduces
the post neonatal mortality by around 54 percent while increasing the birth interval to
at least 3 years reduces the post neonatal mortality by around 61 per cent. It is also clear
from the table that including the exogenous variables in the model does not make any
significant effect on the impact of the length of birth interval on neonatal and post
neonatal mortality in the state. This observation conforms to the data presented in table
1 which shows that both neonatal and post neonatal mortality decreases with the increase
in the birth interval. 

In Maharashtra, the impact of preceding birth interval on neonatal and post neonatal
mortality is not as strong as in Uttar Pradesh. In Uttar Pradesh, all the six regression
coefficients have been found to be statistically significant or highly significant. However,
in Maharashtra, the effect of the length of preceding birth interval is significant in model
1 only. This shows that are other factors than the preceding birth interval which have
more dominating impact on neonatal and post neonatal mortality in Maharashtra.  In
fact, none of the explanatory variables used in the model have been found to be having
statistically significant impact on post neonatal mortality rate in Maharashtra.  
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Conclusions

In the present analysis, an attempt has been made to analyse the impact of the length
of the preceding birth interval on neonatal and post neonatal mortality in Uttar Pradesh
and Maharashtra having contrastingly different levels of neonatal and post neonatal
mortality rates. The analysis reveals that the length of the preceding birth interval has a
strong impact on neonatal and post neonatal mortality in Uttar Pradesh, this impact in
Maharashtra is at best weak. It appears that the length of the preceding birth interval has
a dominating impact on neonatal and post neonatal mortality when the risk of death
during the early neonatal period is high and most of the neonatal deaths are preventable.
When neonatal and post neonatal mortality are low and most of the neonatal and infant
deaths are due to causes which constitute the hard rock of infant and child mortality, the
length of the preceding birth interval plays only a limited role in deciding the level of
neonatal and post neonatal mortality.
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Table 1
Neonatal and post neonatal mortality rates by birth interval and selected background

characteristics in Utter Pradesh, India, 2005-06.

Background Characteristics Neonatal mortality rate Post neonatal mortality
rate

Total
live

birth**Birth interval
(Years)

Birth interval
(Years)

< 2 2 -3 3+ < 2 2-3 3+

Education of Women

No education 80.5 38.3 29 44.1 16.1 8.6 3682

Lower Primary (1-5) 39.1 34.9 34 63 34.9 7.3 540

Upper Primary (6-8) 26.5 26.8 16 34.6 19.6 8 489

Secondary (9-10) 36.7 29.1 30.2 24.5 26.9 * 292

Higher Secondary (11-12) 48.2 * 23.7 * 27.2 69.3 161

Above Higher Secondary 0 2.3 58.9 * * * 238

Religion

Hindu 75.1 36.8 31.3 44.8 17.7 10.4 3944

Muslim 33.2 29.7 19.1 26.5 22 6.6 1430

Other 0 * 142.9 * * * 25

Caste

ST/SC 95.9 34.1 38.6 45.9 20.2 7.6 1454

Other backward classes 53.4 43 26.4 38.2 17.8 6.7 2731

General 57.7 16 24.6 43.4 18.5 18.4 1213

Age of mother at first Birth

<17 Year 75.2 32.2 39.9 48.4 25.2 7 2023

18-24 year 63.8 35.9 18.2 36.1 14.8 10.8 3149

25-34 year 0 58.2 72.3 46.9 0 14.7 230

35-49 year 0 * * * * * 0

Size of a Child Birth

Large 0 33.8 * * 33.8 * 75

Average 53.9 31.1 28.5 42.1 14 8.6 4277

Small 116.2 51.4 31.3 41.2 36.4 14.1 1044

Place of residence

Rural 63.3 36 29.4 37.8 14.2 16.4 1714

Urban 67.2 34.9 29.1 42.3 19.6 7.7 3688

Child of sex

Male 67.8 39.3 33.2 34.8 12.4 7.9 2826

Female 64.9 30.3 25 48.5 25.3 11.1 2576
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Background Characteristics Neonatal mortality rate Post neonatal mortality
rate

Total
live

birth**Birth interval
(Years)

Birth interval
(Years)

< 2 2 -3 3+ < 2 2-3 3+

Wealth index

Low 71.2 37.3 28.6 47.6 18.2 9 2759

Middle 87.1 37.3 23.2 37.2 23 11.8 1026

Higher 36.5 25.2 35.5 30.8 15.3 9 1617

* No sample cases available
** Total live births are unweighted 
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Table 2
Neonatal and post neonatal mortality rates by births interval and selected background

characteristics in Maharashtra, India, 2005-06
Background Characteristics Neonatal mortality rate Post neonatal mortality

rate
Total
live

birth**Birth interval
(Years)

Birth interval
(Years)

< 2 2 -3 3+ < 2 2-3 3+

Education of Women

No education 94.4 16.9 47.6 * 7 7.7 482

Lower Primary (1-5) 70.7 35.3 29.4 * 18.1 * 218

Upper Primary (6-8) 43.3 21.9 16 4.5 0 4.9 379

Secondary (9-10) 18.2 10.5 0.6 19.3 10.5 * 412

Higher Secondary (11-12) 34.3 * 8.6 * * * 181

Above Higher Secondary 0 73.6 * * * * 134

Religion

Hindu 51.1 23.7 28.2 6.9 9.5 4.4 1265

Muslim 50.3 * * 1 * * 349

Other 104 19.1 10 * * * 192

Caste

ST/SC 39 12.9 43.4 0.8 6.6 * 492

Other backward classes 67.9 20.3 12.7 4.8 19.7 9 466

General 33.3 26 12.8 7.9 * 2 827

Age of mother at first Birth

<17 Year 32.9 33.3 14.4 0 6.7 * 490

18-24 year 68.9 13.4 25.2 7.8 7.6 5.1 1165

25-34 year 53.1 0 13.1 0 0 * 149

35-49 year 0 0 0 0 0 * 2

Size of a Child Birth

Large 71.1 * * * * * 70

Average 24.3 14 9.1 6.4 3.3 4.2 1393

Small 152.8 27 65.4 1.3 26.2 0 261

Place of residence

Rural 20.4 16 10.7 3.6 0.4 1.8 1149

Urban 84.4 21.7 32.6 6.1 11 4.7 657

Child of sex

Male 77.4 23.7 21.1 2.6 4.2 1.7 976

Female 30.6 15 21 7.9 10 5.1 830
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Background Characteristics Neonatal mortality rate Post neonatal mortality
rate

Total
live

Birth interval birth**
(Years)

Birth interval
(Years)

< 2 2 -3 3+ < 2 2-3 3+

Wealth index

Low 94.4 13.5 27.2 * 13.1 9.1 408

Middle 53.6 21.3 47.5 * * * 326

Higher 26.5 24 11.6 10.8 5.6 1.6 1072

Note: * No sample cases available
** Total live births are unweighted 

Remarks: Figures in parentheses are confidence intervals
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Table 3
Relative risks of neonatal and post neonatal death by selected background

characteristics in Uttar Pradesh, India, 2005-06

Background
Characteristics 

Neonatal death Post neonatal death

Model 1 Model 2 Model 1 Model 2

Birth Interval
< 2 year( R ) 1 1 1 1
2-3 years 0.638***

(0.471-0.866 ) 
0.658***

(0.483-0.898)
0.461***

(0.313-0.679)
0.495***

(0.335-0.732)
3+ years 0.654**

(0.467-0.916)
0.709*

(0.499-1.007)
0.390***

(0.246-0.618)
0.474***

(0.294-0.764)
Education of Women

No education( R ) 1 1
Lower Primary (1-5) 0.956

(0.593-1.541)
1.506

(0.905-2.506)
Upper Primary (6-8) 0.675

(0.380-1.198)
0.738

(0.359-1.513)
Secondary (9-10) 0.821

(0.430-1.569)
0.529

(0.188-1.490)
Higher Secondary (11-12) 0.439

(0.135-1.423)
1.007

(0.351-2.895)
Above Higher Secondary 0.189*

(0.279-1.675)
0.218*

(0.029-1.652)
Religion

Hindu( R ) 1 1
Muslim 0.604**

(0.412-0.885)
0.838

(0.535-1.312)
Other 1.477

(0.600-1.243)
0

Caste
ST/SC( R ) 1 1
Other backward caste(OBC) 0.816*

(0.599-1.111)
0.757

(0.506-1.131)
General 0.783

(0.504-1.217)
0.992

(0.585-1.683)
Size of a child birth

Large 1 1
Average 0.477***

(0.357-0.639)
0.649**

(0.440-0.959)
Small .224*

(0.031-1.620)
0.900

(0.316-3.757)
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Background
Characteristics 

Neonatal death Post neonatal death

Model 1 Model 2 Model 1 Model 2

Mother Age 
15-24  year 1 1
25-34  year 0.734*

(0.526-1.023)
0.556***

(0.379-0.816)
35-49  year

 
0.718*

(0.462-1.115)
0.477**

(0.268-0.847)
® reference category; ***P <0.01; ** P< 0.05; * P< 0.10

Remarks Figures in parentheses are confidence intervals 
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Table 4
Relative risks of neonatal and post neonatal death by selected background

characteristics in Maharashtra, India, 2005-06

Background Characteristics
Neonatal Mortality per

thousand
Post neonatal Mortality per

thousand
 Model 1 Model 2 Model 1 Model 2

Birth Interval

1(< 2 years) 1 1 1 1( R )

2(2-3 years)
0.388**

(0.183-0.824)
0.516

(0.234-1.138)
1.008

(0.271-3.758)
0.892

(0.235-3.382)

3(3+ years)
0.583*

(0.304-1.119)
0.943

(0.453-1.962)
0.377

(0.069-2.059)
0.355

(0.063-1.989)
Education of Women     

No education  1  1( R )

Lower Primary (1-5)  
1.259

(0.526-3.015)
 

1.958
(0.301-12.733)

Upper Primary (6-8)  
0.934

(0.403-2.168)
 

1.590
(0.260-9.738)

Secondary (9-10)  
0.244**

(0.067-0.883)
 

1.084
(0.180-6.532)

Higher Secondary (11-12)  
0.709

(0.213-2.358)
 0

Above Higher Secondary  
0.289

(0.035-2.391)
 0

Religion     
Hindu( R )

 1  1

Muslim
 

0.233*
(0.054-1.005)

 0.580
(0.164-0.801)

Other 
 

0.943
(0.303-2.940)

 0.203
(0.126-0.524)

Caste     
ST/SC( R )

 1  1

Other backward classes
 

0.221
(0.187-0.564)

 0.969
(0.595-1.825)

General
 

0.807
(0.674-0.172)

 0.879
(0.146-1.078)

Size of a child birth     
Large( R )

 1  1

Average
 

0.402**
(0.190-0.851)

 0.389
(0.096-1.565)

Small
 

0.366
(0.046-2.925)

 0
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Background Characteristics
Neonatal Mortality per

thousand
Post neonatal Mortality per

thousand
 Model 1 Model 2 Model 1 Model 2

Mother Age     
15-24  year( R )

 1  1

25-34  year
 

0.297***
(0.134-0.661)

 0.734
(0.327-1.249)

35-49  year
 

0.200**
(.041-0.976)

 0

Note ®: reference category ***P <. 01, ** P< .05 & * P< .1 
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Epidemiological Transition in Urban Maharashtra A
Study of Causes of Death

Rahul Koli

Introduction

Among different components of population change, mortality has historically played
a dominant role in determining population growth influencing both size and structure
of the population. Assessment of mortality trend is therefore useful for analysing the
current demographic scenario as well as for analysing prospects of potential changes in
mortality conditions in future. Study and analysis of mortality is particularly important
in the context of public health which entails formulation, implementation and evaluation
of existing public health programs and policies as mortality analysis provides statistics
necessary for planning and programming public health activities and programmes.

Changes in the pattern of causes of death is a reflection of epidemiological transition
which is characterised by the shift from the predominance of infectious and parasitic
diseases to that of chronic and degenerative diseases of adulthood as prominent causes
of death (United Nations, 1998). Demographic transition, health transition, nutritional
transition and epidemiological transition overlap and it is difficult to affirm which one
precedes the other. All these transitions are the product of socio-economic development
and modernisation.

Health transition has been one of the most important features of demographic
changes in the twentieth century. It is a complex process comprising of demographic,
epidemiological, and health care transitions and is reflected through an increase in the
life expectancy at birth because of changing fertility, mortality, and morbidity profile of
the population (Reddy, 2003). Health transition has significant implications for
environmental, economic, social, and health consequences at macro as well as micro
level, especially in the developing countries.
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The World Health Organization (WHO) has forecasted that, in the next two decades,
there will be dramatic changes in the world's health needs  as a result of epidemiological
transition. According to WHO estimates, lifestyle and behaviour related diseases,
currently, account for 20–25 per cent of the global burden of diseases. This proportion is
projected to rise substantially in future especially in the poor countries. It has also been
projected that non-communicable diseases (NCDs) are expected to account for seven out
of every 10 deaths in the developing regions by the year 2020, compared to less than half
today. Proportion of deaths due to injuries and accidents, both unintentional and
intentional, are also increasing in importance and, by the year 2020, this proportion could
rival infectious diseases as a source of ill-health (Reddy, 2003).

India accounts for about 9.5 million of the 60 million deaths that occur in the world
every year and 46 million deaths that occur in the developing countries. In other words,
about one in every six deaths in the world occurs in India. Out of total deaths occurring
in India, three-quarters occur at home and more than half lack a certified cause which
means that most of the deaths in India are not medically certified for the cause of death.
The cause of death is defined as the morbid condition or diseases the process, abnormally
injury or poisoning, which leads to death directly or indirectly (Omran, 1971). There may
be multiple causes associated a death which may not be the result of only one cause.

The only source of information about the cause of death in India is the Medical
Certification of the Cause of Death Scheme (MCCD) of the Government of India which
was launched in 1970 under the Registration of Birth and Death Act 1969 (Government
of India, 2012).  As of 2012, the Scheme was operational in 32 states and Union Territories
of the country. The Scheme is confined to selected hospitals, generally in the urban areas
and therefore covers only those deaths which occur in medical institutions in the urban
areas. The implementation of the Scheme is however not uniform across the states and
Union Territories of the country and there are three states/Union Territories - Kerala,
Meghalaya and Lakshadweep - which are yet to notify the Scheme. Goa is the only state
in the country where all the registered deaths are medically certified. On the other hand,
in Rajasthan, Kerala, Chhattisgarh, Bihar, West Bengal and Nagaland, less than 10 per cent
of the registered deaths were medically certified as of 2008 (Government of India, 2012).
In Maharashtra, around 35 per cent of the total registered deaths were medically certified.
The proportion of medically certified deaths to total registered deaths in the urban areas
of the state is however significantly higher and this proportion is increasing albeit slowly
over time (Kanitkar et al, 2010). At the same time, the quality of reporting of the cause of
death has improved over the years, especially after 2000, when the Maharashtra Health
System Development Project (MHSDP) with the support from the World Bank was
launched. The information about the cause of death available through MCCD is quite
useful in understanding the pattern of and the trend in the causes of deaths in the state.
In this paper, we analyse the changing pattern of causes of death in Maharashtra through
the public health perspective - framing and implementing the public health policies and
programmes - on the basis of the information about causes of death in the state available
through MCCD.
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Literature Review

According to Omran (1971), the theory of epidemiological transition is based on the
systematic application of epidemiological inference on changing health, mortality,
survival and fertility over time and place and is linked to their socio-economic,
environmental, lifestyle, demographic, healthcare and technological determinants in
different societal settings. Epidemiological transition focuses on changes over time in the
causes of death affecting certain populations as well as changes in health conditions and
disease patterns. It results in a decline in death rates and an increase in the life
expectancy. For epidemiological transition, there is no unique path that leads to low
mortality, a lower incidence of communicable diseases and increase in the incidence of
non-communicable or chronic diseases (Wahdan, 1996).

The most evident indicator of epidemiological transition is the change in the pattern
of mortality and morbidity, particularly cause of death (Wahdan, 1996). In the developing
countries like India, it is extremely difficult to get reliable data on morbidity due to
problems of definition, perception and reporting. As such, most of the studies in the
developing countries rely upon the data on mortality to assess the health and disease
burden or transition. Otherwise also, death is a concrete event and there is no ambiguity
in its definition. Reporting of death is compulsory in India under the Birth and Death
Registration Act, 1969. However, accurate information on causes of death in India is rare
as ascertaining the cause of death requires medical certification.

Epidemiological transition usually occurs first in urban and industrialised areas
followed by rural areas (Gulliford, 2003). Urbanisation brings wealth, improved
sanitation, nutrition, and health systems which reduces child mortality. With a growing
proportion of the adult and elderly population, the epidemiological profile of low and
middle income countries reflects the diseases of adults rather than of that child (Reddy,
1999). The poor population of these countries may however retain high exposure to risk
factors associated with infectious diseases.

The Human Immuno-deficiency Virus (HIV) epidemic has added another level of
complexity to the epidemiological transition by reversing gains in Life expectancy (WHO,
2003). Violence, injury and breakdown in the society have further complicated the
situation (WHO, 2006). Mortality statistics provide an insight into the health status, and
current and future health needs of the people. Unfortunately, high quality, internally
consistent mortality estimates for most of the developing countries are not available with
particular deficit in rural and low-income areas (WHO, 2003). 

Objectives

• To study the trend in mortality by different causes of death. 
• To analyse the leading causes of deaths among different age groups and sex.
• To examine changes in main causes of death by sex and age over the years.
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Data and Methodology

The analysis is based upon the information on causes of death available through the
Medical Certification of the Cause of Death Scheme of the Government of India. In 2006
the information about the cause of death was available for 2, 09,515 deaths. These deaths
have been classified into three broad categories: 1) Communicable diseases; 2) Non-
communicable diseases; and 3) Other diseases. Deaths under each category have been
further classified in the following manner:

I Communicable Disease.
I.1 Infectious and Parasitic Diseases.
I.2 Endocrine, Nutritional and Metabolic Diseases and Immunity Disorders.
I.3 Complication of Pregnancy.
I.4 Certain Conditions Originating in the Perinatal Period.

II Non-communicable disease
II.1 Neoplasm.
II.2Diseases of Blood and Blood Forming Organs.
II.3Mental Disorders.
II.4Diseases of the Nervous System and Sense Organs.
II.5Diseases of the Circulatory System.
II.6Diseases of the Respiratory System.
II.7Diseases of the Digestive System.
II.8Diseases of the Genitourinary System.
II.9Diseases of the Skin and Subcutaneous Tissue.
II.10 Diseases of the Musculoskeletal System and Connective Tissue.
II.11 Congenital Anomalies
II.12 Diseases of The Eye and Adnexa
II.13 Diseases of The Ear and Mastoid Process.

III Others disease
III.1 Symptoms, Signs and Ill-Defined Conditions.
III.2 Injury and Poisoning.

In addition to the information about the cause of death, data related to the age and
sex distribution of the population and age specific death rate available through the
sample registration system have also been used in the analysis.

Trends in Mortality by Main Causes of Death

Table 1 presents population composition of urban Maharashtra during 1990 to 2006
from which it is evident that the population of the state is getting older. In 2006, 7.3 per
cent of females and 6.8 per cent of males in the state were at least 60 years old. The
transition in the age structure of the population is a reflection of the decrease in fertility
and mortality in the state. 
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Table 2 shows the proportionate distribution of deaths in urban Maharashtra for 1990-
2006. The proportion of deaths due to communicable diseases increased during the
period 1990 through 1998 and then decreased. In 1998, communicable diseases accounted
for about 27 per cent of all deaths. This proportion decreased to 22 per cent in 2001 but
increased again to 25 per cent in 2006.  On the other hand, non-communicable diseases
accounted for around 44 per cent of all medically certified deaths in the state in 1990 and
this proportion increased to 56 per cent by the year 2006. Finally, deaths due to undefined
symptoms, signs and abnormal conditions decreased from 31 per cent in 1990 to 12 per
cent in 2006.

 Table 2 also shows that the ratio of deaths due to non-communicable diseases to
deaths due to communicable diseases was 1.83 in 1990 which increased to 2.62 in 2001 and
then decreased to 2.23 in 2006. Moreover, proportion of deaths due to communicable
diseases was marginally higher in males (24.4 per cent) compared to females (24 per cent)
in 1990 but this difference widened in 2006 when deaths from communicable diseases
accounted for 25.3 per cent of the male deaths but only 24.2 per cent of the female deaths.
By contrast, non-communicable diseases accounted for 45.7 per cent of the male deaths
and 42.5 per cent of the female deaths in 1990 but, in 2006, they accounted for 54.6 per
cent of male deaths but 56.8 per cent of female deaths indicating that sex ratio of deaths
due to non-communicable diseases has turned unfavourable to females in the state. 

Main Causes of Death by Age

The leading causes of death in different age groups are presented table 3.  Among
infants, “certain conditions originating in the prenatal period” was the main cause of
death in the state accounting for 44 per cent of total deaths in 1990 which increased to
50 per cent in 2006. In the age group 1-4 years also, the main cause of death was “certain
conditions originating in the prenatal period.” In 1990, “infectious and parasitic disease”
emerged as the second leading cause of death in this age group (29 per cent). However
in the year 2006, it has come down to the third place (23 per cent) and  “diseases of
respiratory system” emerged at the second place (25 per cent).

Among youths, the leading cause of death is “injury and poisoning.” Moreover the
pattern of causes of death is more or less same among males and females in this age
group. By contrast, there appears to be some transition in the main cause of death in the
adult population. In 1990, “injury and poisoning” with 23 per cent share in total deaths
was the leading cause of death in this age group which dropped to third position (16 per
cent) in 2006 and ‘infectious and parasitic disease” which was at the third position in 1990
with 17 per cent share of deaths climbed up to the first position in 2006 with 22 per cent
share of deaths. Tables 4 and 5 provide the data for the leading cause death among adult
males and adult females. Among adult males the leading cause of death was ‘infectious
and parasitic disease” (23 per cent) but among adult females “disease of circulatory
system” (21 per cent) was the leading cause of death in 2006. 
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In the old population, the leading cause of death was “diseases of circulatory system”
(34 per cent) followed by “symptoms, signs and ill-defined conditions” (27 per cent) in
1990. In 2006 “disease of circulatory system”(40 per cent) has became the top killer
diseases among the old age population followed by “disease of respiratory system”(15 per
cent) which climbed one step up from its third position in 1990. Among both older males
and older females  “disease of circulatory system” has been the top killer throughout the
period under reference. In older males, the share of deaths due to this cause of death
group increased from 35 per cent in 1990 to 53 per cent in 2006 while in old females, it
increased from 36 per cent to 45 per cent.

Ranking of Different Causes of Death for all Ages 

Table 6 presents the rank of different causes of death groups on the basis of the share
of deaths to total deaths. The table shows that “diseases of the circulatory system” is the
major killer disease in the state throughout the period under reference. The second rank
is occupied by “infectious and parasitic diseases.” This cause of death group was ranked
third up to 1999-2001 but now it is the second most important killer causes of death group
in the state. It may also be seen from the table that “diseases of the respiratory system”
occupies the 3  place in 2006. This causes of death group was ranked 4  in 1990 butrd th

dropped to 5  rank during 1993 to 2000 but again jumped to 4  position up to 2006.th th

Other prominent causes of death group in the state are “injury and poisoning” and
“symptoms, signs and ill-defined conditions”.  On the other hand, “diseases of the eye and
adnexa” and “diseases of the ear and mastoid process” are ranked the lowest. 

Tables 7 and 8 show the ranking of different causes of death groups in males and
females separately. The “diseases of the circulatory system” ranks first in both males and
females. In fact, the first three rankings are the same for males and females for first three
ranking of causes of death. At the same time, ranking of “symptoms, signs and ill-defined
conditions”, “certain conditions originating in the perinatal period” and diseases of the
genitourinary system” is higher in females as compared to males.

Summary and Conclusions

The following conclusions may be drawn from the present analysis:

• From 1990 to 2006, non communicable diseases have taken the largest toll of deaths
in urban Maharashtra.

• Deaths due to non-communicable diseases have accounted on average 50 per cent of
total medically certified causes of death from 1990 to 2006.

• Non-communicable diseases account for larger share of deaths in females as
compared to males, although this trend has changed from 2001.
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• Deaths due to “certain conditions originating in the prenatal period” are the main
causes of deaths in urban Maharashtra.

• Among youths, the leading cause of death is “injury and poisoning” for both males and
females.

• Among adults, the leading cause of death is “infectious and parasitic diseases”.
However, among adult females, the leading cause of death is “diseases of circulatory
system.”

• In the old population, the leading causes of death group is the “disease of circulatory
system” in both males and females.

• In all age groups combined, the leading causes of death group is “diseases of the
circulatory system” throughout the period under reference.

The analysis shows that, over the years, non-communicable diseases in urban
Maharashtra are getting increasingly dominant. Non communicable diseases are generally
termed as diseases life style, improved standard of living and prosperity. On the other
hand, the share of deaths due to communicable diseases is decreasing over time but they
still account for a substantial share of deaths in urban Maharashtra. Other diseases like
accidents, injury and symptoms are also responsible for a large number of deaths in urban
Maharashtra. Thus despite being a developed state, Maharashtra bears the double burden
of diseases.

Limitations of the Study

Medically certified deaths in India account for only 16 per cent of all deaths in country.
In the urban areas, the coverage is around 45 per cent (Government of India, 2006),
although, in Maharashtra, more than 50 per cent of the urban deaths are estimated to
have been covered. Some diseases like respiratory disease, complications of pregnancy
etc. include both communicable and non-communicable diseases. The age group category
in MCCD and SRS data set are different therefore compiling age group for further analysis
is restricted. Data for the year 1995 is not available in required format therefore it is
excluded from data set.
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Table 1
Population composition by broad age group, Urban Maharashtra, 1990-2006

Year
Male Female Total

0-4 15-59 60+ 0-4 15-59 60+ 0-4 15-59 60+

1990 11.0 63.1 4.5 11.7 61.0 5.8 11.3 62.1 5.1

1991 10.8 63.1 4.8 11.3 61.6 5.9 11.0 62.3 5.3

1992 10.4 63.5 5.0 10.8 61.7 6.1 10.6 62.7 5.5

1993 10.7 61.4 5.4 11.2 59.5 6.3 10.9 60.5 5.8

1994 10.3 62.1 5.2 10.7 60.1 6.4 10.5 62.1 5.2

1996 9.9 63.1 5.5 10.1 61.3 6.6 10.0 62.3 6.1

1997 9.8 63.6 5.5 9.9 62.2 6.8 9.9 63.0 6.1

1998 10.1 63.7 6.2 9.9 62.6 7.3 10.0 63.2 6.5

1999 10.2 63.4 6.4 9.9 62.8 7.5 10.0 63.2 6.9

2000 9.9 64.4 6.3 9.5 63.4 7.4 9.7 64.1 6.8

2001 10.2 63.7 6.1 9.5 63.4 7.3 9.9 63.5 6.9

2002 9.6 65.0 6.3 9.1 64.0 7.6 9.4 64.5 7.1

2003 9.3 65.1 6.7 8.9 64.4 8.3 10.3 65.8 7.5

2004 9.3 65.6 6.4 9.0 64.9 7.4 9.6 65.2 6.8

2005 9.1 65.8 6.5 8.9 65.3 7.5 9.0 65.5 7.0

2006 8.9 65.9 6.8 8.8 66.1 7.3 8.8 66.1 7.1

Source: SRS, 1990-2006
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Table 2
Percentage distribution of causes of death in urban Maharashtra, 1990-2006 

Year
Male Female Total

C NC Other NC/C C NC Other NC/C C NC Other NC/C
1990 24.4 45.6 29.9 1.87 23.9 42.5 33.5 1.77 24.2 44.4 31.3 1.83

1991 25.6 46.4 27.9 1.82 24.7 43.9 31.3 1.78 25.2 45.4 29.2 1.80

1992 27.1 47.7 25.1 1.76 24.2 44.8 30.8 1.85 25.9 46.5 27.4 1.79

1993 29.8 47.0 23.1 1.58 26.4 45.2 28.3 1.71 28.4 46.3 25.2 1.63

1994 26.9 46.9 26.1 1.74 23.8 45.9 30.1 1.92 25.7 46.5 27.7 1.81

1996 24.6 47.7 27.6 1.94 21.4 47.8 30.7 2.23 23.3 47.7 28.8 2.04

1997 25.1 49.1 25.6 1.96 23.2 47.4 29.2 2.04 24.4 48.5 27.0 1.99

1998 27.9 49.0 23.0 1.76 26.4 48.4 25.1 1.83 27.3 48.8 23.8 1.79

1999 24.9 45.8 29.3 1.84 22.9 43.6 33.3 1.90 24.1 45.0 30.8 1.86

2000 26.2 44.4 29.2 1.69 24.2 42.3 33.3 1.75 25.5 43.6 30.8 1.71

2001 22.4 56.3 21.1 2.51 20.7 58.5 20.7 2.83 21.8 57.1 21.0 2.62

2002 23.2 56.0 20.7 2.41 21.6 60 18.2 2.77 22.6 57.5 19.8 2.54

2003 22.9 54.2 22.7 2.36 21.0 60.6 18.3 2.89 22.2 56.6 21.0 2.55

2004 24.1 55.4 20.4 2.30 24.5 56.9 18.5 2.32 24.2 55.9 19.7 2.31

2005 25.2 55.2 19.4 2.19 24.1 57.1 18.6 2.37 24.8 56.0 19.1 2.25

2006 25.2 54.6 20.0 2.16 24.1 56.7 19.0 2.35 24.8 55.4 19.7 2.23

Source: MCCD, 1990-2006
Note: C: Communicable disease

NC: Non-communicable disease.
** Data for the year 1995 is not available.
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Table 3
Main Causes of Infant deaths according to their rank in Urban Maharashtra, 1990-

2006
Causes of death 1990 1996 2001 2006

(0-1) years
Infectious and Parasitic Diseases 4 4 4 3
Certain Conditions Originating in the Perinatal Period 1 1 1 1
Diseases of the Circulatory System 6 5 7 6
Diseases of the Respiratory System 2 2 3 2
Congenital Anomalies 7 6 2 5
Symptoms, Signs and Ill-Defined Conditions 3 3 5 4
Injury and Poisoning 5 7 6 7

(0-14) years
Infectious and Parasitic Diseases 2 4 3 3
Certain Conditions Originating in the Perinatal Period 1 1 1 1
Diseases of the Circulatory System 6 7 7 5
Diseases of the Respiratory System 3 2 2 2
Congenital Anomalies 9 10 4 8
Symptoms, Signs and Ill-Defined Conditions 4 3 6 4
Injury and Poisoning 5 5 5 6

Youth
Infectious and Parasitic Diseases 2 3 2 2
Diseases of the Circulatory System 4 4 3 4
Diseases of the Respiratory System 5 5 5 5
Symptoms, Signs and Ill-Defined Conditions 3 2 4 3
Injury and Poisoning 1 1 1 1

Adult
Infectious and Parasitic Diseases 3 2 2 1
Diseases of the Circulatory System 2 1 1 2
Diseases of the Respiratory System 5 6 4 4
Diseases of the Digestive System 6 5 6 6
Symptoms, Signs and Ill-Defined Conditions 4 4 5 5
Injury and Poisoning 1 3 3 3

Old
Infectious and Parasitic Diseases 4 4 4 4
Endocrine, Nutritional and Metabolic Diseases and Immunity
Disorders 

6 5 6 6

Neoplasm 5 6 5 5
Diseases of the Circulatory System 1 1 1 1
Diseases of the Respiratory System 3 3 2 2
Symptoms, Signs and Ill-Defined Conditions 2 2 3 3
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Table 4
Main causes of death among males according to their rank,

urban Maharashtra, 1990-06
Causes of Death 1990 1996 2001 2006

Youth
Infectious and Parasitic Diseases 2 3 2 2
Diseases of the Circulatory System 4 4 3 5
Diseases of the Respiratory System 5 5 5 4
Symptoms, Signs and Ill-Defined Conditions 3 2 4 3
Injury and Poisoning 1 1 1 1

Adult
Infectious and Parasitic Diseases 3 2 2 1
Diseases of the Circulatory System 1 1 1 2
Diseases of the Respiratory System 6 6 4 4
Diseases of the Digestive System 5 5 6 6
Symptoms, Signs and Ill-Defined Conditions 4 3 5 5
Injury and Poisoning 2 4 3 3

Old
Infectious and Parasitic Diseases 4 4 4 3
Neoplasm 5 6 5 5
Diseases of the Circulatory System 1 1 1 1
Diseases of the Respiratory System 3 3 2 2
Diseases of the Digestive System 6 5 6 6
Symptoms, Signs and Ill-Defined Conditions 2 2 3 4
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Table 5
Main causes of death among females according to their rank, urban Maharashtra,

1990-06
Causes of Death 1990 1996 2001 2006

Youth (Female)
Infectious and Parasitic Diseases 2 2 2 2
Complication of Pregnancy 3 5 6 9
Diseases of the Circulatory System 5 4 3 4
Diseases of the Respiratory System 6 6 5 5
Symptoms, Signs and Ill-Defined Conditions 4 3 4 3
Injury and Poisoning 1 1 1 1

Adult (Female)
Infectious and Parasitic Diseases 3 3 3 2
Endocrine, Nutritional and Metabolic Diseases and Immunity
Disorders 

5 5 6 5

Complication of Pregnancy 2 2 1 1
Certain Conditions Originating in the Perinatal Period 6 6 4 4
Diseases of the Genitourinary System 4 4 5 6
Diseases of the Skin and Subcutaneous Tissue 1 1 2 3

Old (Female)
Infectious and Parasitic Diseases 4 4 4 4
Endocrine, Nutritional and Metabolic Diseases and Immunity
Disorders 

7 5 6 6

Neoplasm 5 6 5 5
Diseases of the Circulatory System 1 1 1 1
Diseases of the Respiratory System 3 3 3 2
Symptoms, Signs and Ill-Defined Conditions 2 2 2 3
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Table 6
Rank order of deaths by various causes for all age groups based on three year moving average for urban Maharashtra 1990-2006

Year I II III IV V VI VII VIII IX X XI XII XIII XIV XV XVI XVII XVIII XIX

1990-92 3 7 11 9 15 10 18 18 1 4 8 16 17 12 13 6 14 2 4

1991-93 3 8 11 9 16 10 18 18 1 4 7 16 17 12 13 6 14 2 5

1992-94 3 8 11 9 16 10 18 18 1 4 7 15 16 12 13 6 14 2 5

1993-96 3 8 11 9 17 10 18 18 1 5 7 15 16 12 13 6 14 2 4

1994-97 3 8 10 9 17 11 18 18 1 5 7 15 16 12 13 6 14 2 4

1996-98 3 8 10 9 17 11 18 18 1 5 7 15 16 12 14 6 13 2 4

1997-99 3 8 10 9 17 11 17 18 1 5 7 15 16 12 14 6 13 2 4

1998-00 3 8 11 9 18 10 18 18 1 5 7 15 16 12 14 6 13 2 4

1999-01 3 8 12 9 18 10 18 18 1 4 7 15 16 12 14 6 13 3 4

2000-02 2 8 12 9 17 10 19 18 1 4 7 15 16 11 14 6 12 4 4

2001-03 2 7 13 9 17 10 18 19 1 3 8 15 16 11 14 6 12 5 4

2002-04 2 7 13 10 16 10 18 19 1 3 8 15 17 10 14 6 12 5 4

2003-05 2 6 12 10 16 10 18 18 1 3 8 16 17 10 14 7 13 5 4

2004-06 2 6 12 10 15 10 18 18 1 3 8 16 17 10 14 7 13 5 4
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Table 7
Rank order of deaths by various causes for all age groups of males based on three year moving average for males in urban Maharashtra

1990-2006
Year I II III IV V VI VII VIII IX X XI XII XIII XIV XVI XVII XVIII XIX

1990-92 2 8 11 10 14 9 NA NA 1 4 7 15 16 12 6 13 3 5

1991-93 2 8 11 9 15 10 NA NA 1 4 7 15 16 12 6 13 3 5

1992-94 2 8 11 9 15 10 NA NA 1 4 7 14 15 12 6 13 3 5

1993-96 2 8 11 9 16 10 NA NA 1 5 7 14 15 12 6 13 3 4

1994-97 2 8 11 9 16 10 NA NA 1 5 6 14 15 12 7 13 3 4

1996-98 2 8 11 9 16 10 NA NA 1 5 6 14 15 12 7 13 3 4

1997-99 2 9 11 8 16 10 15 18 1 5 7 14 15 12 6 13 3 4

1998-00 3 9 11 8 17 10 17 17 1 5 7 14 15 12 6 13 2 4

1999-01 3 9 12 9 17 10 17 17 1 4 6 14 15 11 7 13 3 4

2000-02 2 8 12 10 16 9 18 17 1 4 6 14 15 11 7 12 4 4

2001-03 2 8 13 11 15 10 17 18 1 4 6 14 16 10 7 12 5 3

2002-04 2 8 13 11 15 10 17 18 1 4 6 14 16 10 7 12 5 3

2003-05 2 7 12 10 14 10 17 18 1 4 6 15 16 9 8 13 5 3

2004-06 2 7 12 10 14 10 17 17 1 3 6 15 16 10 8 13 5 4
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Table 8
Rank order of deaths by various causes for all age groups of females based on three year moving average for females urban

Maharashtra 1990-2006
Year I II III IV V VI VII VIII IX X XI XII XIII XIV XV XVI XVII XVIII XIX

1990-92 3 7 11 8 16 10 NA NA 2 4 9 15 17 13 12 6 14 1 4

1991-93 3 7 11 8 17 10 NA NA 2 4 9 15 16 13 12 6 14 1 5

1992-94 3 7 10 8 17 11 NA NA 1 4 9 15 16 13 12 6 14 2 5

1993-96 3 7 11 8 17 10 NA NA 1 5 9 15 16 13 12 6 14 2 4

1994-97 3 7 10 8 17 11 NA NA 1 5 9 15 16 12 13 6 14 2 4

1996-98 3 7 10 8 17 11 NA NA 1 5 9 15 16 12 13 6 14 2 4

1997-99 3 7 10 8 17 11 16 19 1 5 9 15 16 12 13 6 14 2 4

1998-00 3 7 10 8 17 11 18 19 1 5 9 15 16 12 13 6 14 2 4

1999-01 3 7 11 8 17 11 18 18 1 4 10 15 16 11 14 6 12 2 4

2000-02 3 7 12 8 17 11 18 18 1 3 10 15 16 10 14 6 12 3 4

2001-03 3 6 13 8 17 11 18 18 1 2 11 15 16 9 14 7 11 4 5

2002-04 3 6 13 8 17 10 18 18 1 2 10 16 16 10 14 7 12 4 5

2003-05 2 6 12 8 16 10 18 18 1 3 11 16 16 9 14 7 13 4 5

2004-06 2 6 12 8 15 10 18 18 1 3 11 17 16 9 14 7 13 4 5
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ICD-X revision of causes of death by WHO.

I Infectious and Parasitic Diseases (001-139)

II Neoplasm (140-239)

III Diseases of Blood and Blood Forming Organs (280-289)

IV Endocrine, Nutritional and Metabolic Diseases and Immunity Disorders (240-279)

V Mental Disorders (290-319)

VI Diseases of the Nervous System and Sense Organs (320-389)

VII Diseases of The Eye and Adnexa (H00-H59)

VIII Diseases of The Ear and Mastoid Process (H60-H95)

IX Diseases of the Circulatory System (390-459)

X Diseases of the Respiratory System (460-519)

XI Diseases of the Digestive System (520-579)

XII Diseases of the Skin and Subcutaneous Tissue (680-709)

XIII Diseases of the Musculoskeletal System and Connective Tissue (710-739)

XIV Diseases of the Genitourinary System (580-629)

XV Complication of Pregnancy (630-676)

XVI Certain Conditions Originating in the Perinatal Period (760-779)

XVII Congenital Anomalies (740-759)

XVIII Symptoms, Signs and Ill-Defined Conditions (780-799)

XIX Injury and Poisoning (800-999)
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Reproductive Health
Knowledge, Attitude and Perception

of University Students

Ramakrishna Biswal
Antarjeeta Nayak

Introduction

In the first fifty years of the last century, world population is estimated to have
increased from about 1.6 billion in 1900 to around 2.5 billion in 1950. However, during the
last fifty years of this century, world population more than doubled thanks to
improvements in health and living conditions. There is a consensus among agencies
involved in population projections - United Nations, The World Bank, and the United
States Census Bureau - that world population will reach around 8.9 billion by the year
2050 (US Census Bureau, 1999). Most of these projections also agree that world
population will reach approximately 10-12 billion by the end of the current century. Most
of this increase will be confined to the developing countries. According to United Nations
projections, population of the developing countries will increase by 72 per cent from
about 4.5 billion in 1995 to about 7.8 billion in 2050, while that of the developed countries
will remain close to their current level of less than 1.2 billion (United Nations, 1999). It has
also been estimated that about half of this population increase will be due to the
momentum inherent in the age structure of the population (National Research Council,
2000). In the year 2000, about half of the world population was below 27 years of age
suggesting that population will continue to increase due principally to the large number
of young people, even if they have small families. In particular, countries with currently
large population and young age structure will contribute significantly in population
growth in the coming years.

Population and Psychology

The classic overview of population and psychology has been a volume edited by James
Fawcett (1973) with support of the American Psychological Association Task Force on
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Psychology, Family Planning, Population Policy and the Population Council. Fawcett’s
review addressed many of the issues implicit in the fertility transition, including decision
making among couples, value of children to families, consequences of family size, and
psychological factors in the acceptance and use of contraceptives, and considerations in
the development of action programmes for youth and family planning services.  This work
has been tremendously influential in shaping the work of psychologists in population and
the understanding of service programmes until the 1990s. The topics of critical
importance have evolved as the policy issues have shifted from fertility alone to broader
issues of reproductive health. Critical issues now facing the reproductive health field
demand research on the fostering of safe and nurturing environment for youth,
development of sexuality and sexual practices, women’s empowerment and gender
relations, and social as well as individual responses to specific reproductive health
problems such as STIs, HIV/AIDS, maternal morbidity and mortality and gender-based
violence. Similarly, requirements of research have moved from mainly descriptive work
to interventions and evaluation of ongoing programmes designed to address these social
issues.

One of the traditional strength of psychology is the development and testing of
theories of human development and behaviour change that can make the greatest
contribution in the area of sexuality and health. Health behaviour refers to the actions of
the individuals and couples, role of the government and other organizations in
contributing to their determinants and consequences including social change, policy
development and implementation coping skills, and enhanced quality of life (Glanz,
Lewis, Rimer, 1997). This broad program arena has been the purview of health systems
research for a long time, and it has benefited enormously from both theory and research
methods of social sciences. 

Reproductive Health 

The term “reproductive health” has been in use globally for quite some time. The
definition of this term is based on the definition of health ratified by the World Health
Organization (WHO). The most important international document to recognise and
approve the definition of reproductive health include the Program of Action of the
International Conference on Population and Development (United Nations, 1994) and the
Platform for Action of the World Health Organization and by other UN Organizations.
Reproductive health is defined as “a state of complete physical, mental and social well
being and not merely the absence of disease or infirmity, in all matters relating to the
reproductive system and to its functions and processes” (WHO, 1998). Reproductive
health therefore implies that people are able to have a satisfying and safe sex life and that
they have the capability to reproduce and the freedom to decide if, when and how often
to do so. Implicit in this last condition are the right of men and women to be informed
and to have access to safe, effective, affordable and acceptable methods of family planning
of their choice for the regulation of fertility which are not against the law, and the right
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to access to appropriate healthcare services that will enable women to go safely through
pregnancy and child birth and provides couples with the best chance of having a healthy
child. In line with the above definition of reproductive health, reproductive health care
is defined as the constellation of methods, techniques and services that contribute to
reproductive health and well being by preventing and solving reproductive health
problems. It also includes sexual health, the purpose of which is the enhancement of life
and personal relations, and not merely counselling and care related to reproduction and
sexually transmitted infections.

Reproductive health embraces the whole set of issues concerning functioning of the
human reproductive system during all stages of life. It is not a uniquely defined medical
term. It relates not only to biological functions, but also to the aspects of mental well-
being to a large extent. The state of reproductive health should be considered within a
broadly understood social context and this includes the living conditions. The fact
whether a woman is subject to violence, whether she is overburdened by her job and her
household duties as well as quality of her living conditions leaves a major imprint on her
health. It is crucial to understand reproductive health as a human right both to be healthy
and to have access to medical services and counselling of the highest standard, and to full
and reliable information i.e., everything that helps guarantee well-being.

Knowledge, Attitude and Perception

Knowledge refers to scientifically recognising facts. Apart from considering it as an
end product, the term also encompasses the process of acquisition of facts. Knowledge
of reproductive health includes the awareness of all matters of health related to the
reproductive system, its functions including sexual health, RTIs, STIs, HIV/AIDS, etc. An
example of knowledge is that HIV/AIDS can be sexually transmitted.

Attitude is defined as an evaluative reaction towards something or someone exhibited
in one’s beliefs, feelings, or intended behaviour. Finally, perception involves
interpretation of an event on the basis of factual knowledge, perceived knowledge and
past experience. People do vary in their perception on the context and extent of issues
they are aware of.

Rationale and Objectives

The present study encompasses analysis of attitudes with regard to desirable age at
marriage, premarital and extramarital relationship, use of contraceptive/family planning
methods, reproductive health education etc. In the present study, perceptions of
University students on reproductive health are being investigated.

One strategy for bringing science and practice together on difficult policy issues is to
enlist the support of the people. Literature on reproductive health reveals that there is
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hardly any study on the knowledge, attitude and perception about reproductive health
in young unmarried population who are around the marriageable age. The present study
is an attempt in this direction. It is devoted to the analysis of the knowledge, attitude and
perception of university students about a range of reproductive health issues. A
systematic study of the university students may provide an understanding about how the
educated mass thinks about reproductive health concerns. The study also attempts to
analyse whether there exists any gender difference in terms of the knowledge, attitude
and perception about reproductive health. It is envisaged that this understanding may
constitute the basis for establishing reproductive health counselling centres in
Universities and other educational institutions.

Materials and Method

The study is based on a purposive sample of 102 university students - 50 males and 52
females. The criteria for including a student in the sample was: a) she/he must be enrolled
for a study programme in the University; and b) she/he must be in her/his reproductive
age. The mean age of the male students included in the sample was 24 years while that
for females was 21 years. The data for the study were collected through personal interview.
A 30-item based semi-structured and pre-tested interview-cum-questionnaire schedule
was specially designed for the study. The schedule also included information pertaining
to demographic variable like age, sex, education and marital status.

Participants were contacted either in the university campus or through their
respective departments. The investigator briefed them about the purpose and their
apparent eligibility for being included in the study was checked.  After the students gave
their consent to participate in the study, a suitable time was fixed with them for
interview. 

Results and Discussion

Data analysis followed the scrutiny and scoring of the data. Proportionate responses
were calculated for various dimensions of the investigation.  Since the survey was
designed to tap the knowledge of reproductive health issues among university students,
male participants seemed to be relatively less aware a number of reproductive health
issues such as legal age at marriage, spacing methods of contraception, safe abortion,
spread HIV/AIDS through blood transfusion, etc. than their female counterparts. On the
questions related to the attitude regarding the desirable age at marriage, both boys and
girls approved that the age at marriage for boys should be 25 to 28 years while that for
girls should be around 20 to 25 years.  Both boys and girls alike disapproved pre-marital
and extra-marital relationships. The proportion disapproving pre-marital and extra-
marital relationships was marginally higher in females (68 per cent) compared to males
(62 per cent). Moreover, almost three fourth of the respondents believed that it was the
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responsibility of both the partners to take initiative to practice contraception. Around 63
per cent of the respondents were of the view that a male child was desired to continue the
family lineage and this proportion was higher in females (71.4 per cent) compared to
males (58.3 per cent). Quite interestingly, almost two-third of the respondents did not
know whether male might also suffer from reproductive health problems. However,
almost the same proportion knew that females suffered from reproductive health
problems. Majority of the respondents also reported that they discussed their
reproductive health problems with their peers (71.6 per cent). This proportion was
substantially higher in males (84.00 per cent) than in females (59.6 per cent). Similarly,
most of the respondents were of the view that educational institutions and professionals
imparted most of the information regarding reproductive health. Finally, more than four-
fifth of the respondents agreed that reproductive health counselling centres should be
established in the universities and these centres should involve youths in a meaningful
way. The study has also revealed that awareness among university students was, at the
best, moderate in many aspects of reproductive health including family planning,
reproductive health problems of males and females, health care needs of pregnant
women, responsibility of sex determination, causes of HIV/AIDS/STIs/RTIs, help from
professionals, etc. It is also observed that male students were consistently less aware of
reproductive health issues than their female counterparts.  

An important and valid question from the policy makers’ point of view is that should
we reevaluate and change the legal age at marriage given the empirical finding that
majority of the university students surveyed were of the view that the marriage age for
boys should be around 25-28 years and that for girls should be around 20 to 25 years? 
University students are thought to be relatively independent in their thinking, judgement
and values as compared to school or college students because of their exposure and
experience. So, questions regarding pre-marital and extra-marital relationship were
investigated in the present study. Although both types of relationships were disapproved
by the respondents irrespective of their gender, yet the proportion disapproving pre-
marital relationship was comparatively less than the proportion disapproving extra-
marital relationship. This suggests that young minds are experimenting with relationship
before marriage. Hence, proper knowledge and guidance on reproductive health is a must
for them.  The provision of reproductive health counselling centres in the universities
would help the youth in disseminating information and safe sexual behaviour.

Conclusions

     Although population size remains important for policy making and planning and
certainly has political significance, desired changes in population growth are best
achieved by focussing on the specific determinants of population growth and not merely
on the numbers. Fawcett’s overview of population and psychology addressed many of the
issues implicit in fertility transition, including decision making among couples,
consequences of family size, psychological factors in the development of action
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programmes for youth and family planning services. The most prominent of these
concerns is ensuring individual’s access to broad reproductive health and family planning
services and their right to achieve the desired family size in a healthy manner (UNFPA,
1999).  Reproductive health relates not only to biological functions, but, to a large extent,
to aspects of mental well- being. In the present study, we found that the male university
students were having consistently poor knowledgeable than their female counterparts on
a number of reproductive health issues. The study emphasises the role of parents,
friends/peers and teachers for improving knowledge and perception of university
students about reproductive health issues. Last  but not the least, any programme for
youth can best be achieved by engaging the youth themselves, as disclosure is more in the
same age group than higher or lower age groups.     
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The Gender Gap
New Challenges in Women’s Health

Ruby Alambusha Singh
NK Singh

Background

Gender inequalities in health have been a major area of sociological research since the
early 1970s. Rising to prominence on a wave of interest in the social relations of gender
which challenged the empirical, theoretical and methodological core of sociology during
the 1970s and early 1980s, the search for an explanation for differences in male and female
morbidity and mortality, alongside interest in the relationship between variations in
women’s social circumstances and their health, has been a vital part of feminists’ attempt
to challenge the detrimental effects of patriarchy on women’s health.

The Beijing Platform for Action has reiterated the agreements reached at the 1994
International Conference on Population and Development (ICPD), in particular with
regard to women’s reproductive health and rights, and has added new commitments to
addressing the right of women to have control over and decide freely and responsibly on
matters related to their sexuality, including sexual and reproductive health, free of
coercion, discrimination and violence (Sen, George, Ostlin, 2002). Taking a holistic and
life-cycle approach to women’s health, the Beijing Platform for Action proposed actions
towards the following five strategic objectives: 

1. Increase women’s access throughout the life cycle to appropriate, affordable and
quality health care, information and related services.

2. Strengthen preventive programmes that promote women’s health.
3. Undertake gender-sensitive initiatives that address sexually transmitted diseases,

HIV/AIDS and sexual and reproductive health issues.
4. Promote research and disseminating information on women’s health.
5. Increase resources and monitor follow-up for women’s health. 
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Article 12 of the Convention on the Elimination of All Forms of Discrimination against 
Women (CEDAW) commits states parties to take “all appropriate measures to eliminate
discrimination against women in the field of health care in order to ensure, on a basis of
equality of men and women, access to health care services, including those related to
family planning” and to “ensure to women appropriate services in connection with
pregnancy, confinement and the post-natal period, granting free services where
necessary, as well as adequate nutrition during pregnancy and lactation” (Housmann,
Tyson, Zahidi, 2010). 

The Millennium Development Goals (MDGs) adopted in the year 2000 also address
women’s health. The MDG 5 focuses on improving maternal health through reducing by
three quarters, between 1990 and 2015, the maternal mortality ratio while the MDG 6
focuses on combatting HIV/AIDS, malaria and other diseases (United Nations, 2011). 

Until recently, ‘gender in the context of health’ implied a discussion on women’s
health. However, an inclusive approach to health should attend to the needs and
differentials between men, women and trans-genders along with the interaction between
social and biological markers of health. In order to attain universality in health coverage,
it is essential to achieve gender equality equal enjoyment of good health by men and
women of all ages regardless of sexual orientation or gender identity). This may be
ensured through gender equity (the process of being fair to the different health needs of
men, women and other genders), gender main-streaming (making health concerns and
experiences of men and women an integral dimension of the design, implementation,
monitoring and evaluation of health policies and programmes) and empowerment
(enabling individuals and communities to gain more control over their lives and to shape
systems around them).  A gendered perspective would thus take into account health
needs of all categories of sexual identity - heterosexual, homosexual, lesbian, gay,
bisexual, ‘queer’, trans-gender, transsexual, and asexual. Gender disparities, particularly
persistent in anti-female biases, are most glaringly reflected in declining child sex ratio,
the ratio of female children aged 0-6 years to male children aged 0-6 years. In India, child
sex ratio has decreased from 927 girls per 1,000 boys in 2001 to 914 girls for every 1000
boys in 2011 (Government of India, 2011). 

In terms of gender equality, India’s record can at best be termed as poor. According
to the World Economic Forum (WEF), India ranks 113 out of 130 countries in terms of
gender gap index. Gender based disparity includes any kind of verbal or physical force,
coercion or life-threatening deprivation. This deprivation may cause physical or
psychological harm, humiliation or deprivation.

It is generally argued that the observed gender-disparity is not due to sex but is largely
due to social attributes which govern living of men and women. The biological difference
in sex at birth does not determine the preferential environment created for male and
female in the society. Gender is the socially-learned behaviour associated with men and
women with the expectations. In the Indian society, different roles are ascribed to two
sexes. The social behaviour expected from the two sexes is essentially different and there
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is discrimination between the sexes in vesting power and control in the family and
community. Men and women do not enjoy equal opportunities in decision-making and
they do not have equal access to and control over various kinds of resources in the family.
Women’s opinion are seldom valued even in matters of pregnancy, abortion, delivery,
contraception, etc. Repeated child births and abortions often bring in adverse
consequences to women such as anaemia, reproductive tract infections, uterine prolapses
and urinary incontinence. This subordinate status of women in the Indian society deeply
influences their health status. Excessive emphasis on one biological aspect (child bearing)
leads to early marriage, repeated pregnancies, abortions (preference to male child) and
compounding of reproductive health problems. In addition, lack of adequate nutrition
– partly due to poverty and partly due to lack of freedom – limited or no opportunity to
rest and relax further aggravates women’s reproductive health.

Gender inequality in every domain of life is retarding the progress towards the
Millennium Development Goals (MDGs). A thorough commitment to accountability
towards women alone holds the key to realizing these goals (UNIFEM, 2009). Unless
gender equality becomes a standard against which all public decisions and outcomes are
gauged, accountability to women cannot be ensured. This requires that egalitarian norms
be brought into force where they are absent, and existing ones enforced to ensure that
women get their due in politics and governance, in access to public services, in economic
opportunities, justice, and even in the distribution of assistance for development and
security.

Achieving gender equity in health implies eliminating unnecessary, avoidable and
unjust health inequalities between men and women.  Furthermore, there remains a
disturbingly high maternal mortality Ratio (MMR) of 212 maternal deaths per 100,000 live
births, despite the country’s rapid economic growth rate (Government of India, 2010).

Numerous studies during the last decade have confirmed that reducing gender
inequality enhances health and survival, productivity and economic growth. Research also
demonstrates that investment in girls’ education reduces fertility, lowers infant, child and
maternal mortality rates, increases women participation in labour force and fosters
educational investment in children. However, even with gains in women’s health and
education, it is not possible for countries to fully reap the rewards of these investments
until women are adequately integrated into the social and economic production system
and political leadership structures.

The Gendered Politics of Health Care Systems

The traditional approach to health care has been management oriented with focus on
issues such as infrastructure, technology, logistics and financing.  The Women and
Gender Equity Knowledge Network (WGEKN) looked at the human component of health
care systems and the social relationships that characterise service delivery (WGKEN,
2007). Evidence shows the different ways in which the health care system may fail to
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promote gender equity from the perspective of women as both consumers (users) and
producers (care taker) of health care services. Action priorities include supporting
improvements in (especially poor) women’s access to services, recognition of women’s
role as health care providers, and building accountability for gender equality and equity
into health systems, and especially in ongoing health reform programmes and
mechanisms.

Lack of awareness (knowledge of women, their families and health care providers
about the existence of a health problem) and acknowledgment (recognition that
something should and can be done about the health problem) are important barriers to
women’s access to and use of health services. Access depends therefore both on factors
affecting the demand side (how families treat women who may be potential users and
how women see themselves) and the supply side (including different aspects on the side
of providers). Health systems also tend to ignore women’s crucial role as health providers,
both within the formal health system (at its lower levels) and as informal providers and
unpaid care takers in the home. Absence of effective accountability mechanisms for
available, affordable, acceptable and high quality health services and facilities may
seriously hinder women and their families in holding government and other actors
accountable for violations of their human rights to health. 

Minimizing gender bias in health systems requires systematic approaches to building
awareness and transforming values among service providers, steps to improve access to
health services and developing mechanisms for accountability. Inequities between men
and women in terms of health, access to public health programmes and medical
treatment stem in part from the lack of gender differentiated research in the past. A
major challenge in this context is to determine the relative contribution biological and
social factors to gender differentials in health. 

The aim of this paper is to review the current status of research on gender inequalities
in health with particular reference to theoretical and methodological concerns. The
discussion is based on the data available through the National Family Health Survey,
2005-06 and India Gender Gap Review 2012 (World Economic Forum, 2012).

Findings

The female-male difference in risk factors and disease burden across the life cycle -
from childhood, through adolescence and adulthood, to old age - is very much evident
from the available data. Data from the National Family Health Survey, 2005-06 reveal that
while the neonatal mortality rate was higher in boys in comparison to girls, post-neonatal
mortality rate was higher in girls. This demonstrates that gender discrimination leading
to inadequate care of girls nullifies the biological advantage of the girl child during the
early years of life. Gender disparities are also seen in the nutritional status with
persistently high levels of anaemia in girls and women, and in immunisation rates. Girls
are significantly less likely to be fully immunised than boys.  Complications during
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pregnancy are the leading cause of death among 15-19 year old married women in India.
Early marriage and child-bearing can pose several additional health risks including
pregnancy related complications, unsafe deliveries, improper prenatal and postnatal care
and miscarriage (Government of India, 2011). Mental health problems associated with
puberty, identity crises, and role transitions also constitute a large proportion of the
burden for adolescent girls.

Anaemia (iron deficiency) affects 50-90 per cent of pregnant women in India and
significantly increases the risk of a maternal death due to haemorrhage. Significant health
complications also arise due to unwanted pregnancies and subsequent unsafe abortions.
A gender bias is seen in the way reproductive health and sexual health are considered as
exclusive health needs of women and men respectively. For instance, reproductive health
services are targeted towards heterosexual women who are, or will be, mothers and
therefore the Reproductive Health Programme for women. Sexual health services,
especially in relation to HIV/AIDS, are considered needs of men, and hence the National
AIDS Control Programme. These kinds of gender biases need to be addressed during the
sensitization and training of health care providers as well as while designing essential
service packages for men and women, including for persons of diverse sexuality.

The life expectancy at birth in India is 66 years for women and 62 years for  men.
However, relatively longer life for women is associated with a considerably high burden
of disease for elderly women. Women over 60 years of age tend to have greater disability
and more co-morbidities then men of the same age group which may be due to biological
factors such as lower muscle strength and bone density as well as social factors such as
restricted access to nutritional food and health care facilities across the life span.

There is also gender discrimination in health care financing strategies of Indian
households and this discrimination is more pronounced when households face resource
constraints. In other words, parents dig more deeply into their pockets to hospitalise their
sons than their daughters. Households normally use five financing sources to pay for the
hospitalisation costs of their children. Nearly 45 per cent of households use their current
income and 36 per cent their current savings to finance the in-patient health expenses of
children.  On the other hand, 29 per cent of households borrow money and nearly 4 per
cent have been found to have sold their assets to meet the health expenditure of their
children. In general, households are less likely to invest scarce resources to finance the
hospitalisation costs of girls as compared to boys. It has also been observed that there is
little gender difference in the hospitalisation cost of children when the hospitalisation
cost is met from the current income (46.7 per cent for girls and 44 per cent for boys).
However, there is sizable gender difference when the health expenditure is met from
other sources. For instance, the proportion of parents who used their saving or borrowed
money to finance the in-patient health expenses of boys was 12.9 per cent and 15.1 per cent
higher than that of girls.  The most striking difference is observed when household assets
are sold to meet the cost. The proportion of parents who have sold their household assets
to meet the hospitalisation cost of boys is found to 52 per cent higher than that of girls.
The bivariate analysis shows that the sex variable is statistically insignificant in the
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current income equation suggesting that gender does not have a significant impact on the
probability of households to use their current income to finance the inpatient health
expenses of their children (Table 1). However, gender affects the probability that a
household will sell assets, borrow money or to use current savings to finance the inpatient
health expenditure of children. For the sake of interpretation, the marginal effect of
gender is computed. Results show that, all other things remaining constant, the
probability of Indian households to sell their assets in order to finance the inpatient
health care expenditure of girls (given hospitalization) is 1.5 per cent less than that of
boys. The gender gap is more striking in the case of using borrowed and saved money. All
other things remaining constant, households are 3.7 and 4.4 percent less likely to borrow
money and to use their savings, to finance the inpatient health costs of girls than boys,
respectively. 

The robustness of these results is also examined by measuring the four dependent
variables as shares from the total health expenditure and estimating all equations
simultaneously using seemingly unrelated regression (SUR) model. This approach
captures the relative magnitude of each financing mechanism and addresses the
dependence of one financing mechanism on the others. The results of the SUR model are
presented in Table 2. The coefficients of most of the variables remain the same. 

The gender variable is now positive and significant in the share of current income
equation suggesting that in case of a girl, the share of current income is significantly
higher. But as before it is negative and significant in the case of the other three share. The
basic limitation of this model is that it cannot address the selection bias problem. All
other things remaining constant, the share of hospital cost from asset sale is 1.4 percent
less for girls compared to boys. The gender gap is still more striking in the case of using
borrowed and saved money. Ceteris paribus, shares of borrowed money and current
saving from the total health expenditure are 3.2 and 4.3 percent lower for girls than for
boys, respectively. We also ran further regressions where we, separately, interacted the
sex of the child with poverty status as well as with long hospital stays. When interacting
sex with poverty status, it turns out that the gender gap in financing options is larger
among the poor. The poor are significantly less likely to rely on savings, borrowing, or
asset sales when a girl is hospitalized than when a boy is hospitalized. This confirms that
the gender gaps in financing options will be particularly large for those where the budget
constraints are particularly tight. Interactions with long stay also show that in the case
of long hospital stay (as a proxy of severity of illness), parents are more willing to use
savings, borrowing, and sell asset to finance the expenditures for boys than for girls.

Conclusions

In India, the health care delivery system is still to go a long way to become truly
gender sensitive. The government should acknowledge gender diversity through the life
cycle during the conceptualisation of policies and services and delivery of these services.
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There is a need to remove conditionalities (specifically two-child norms for maternity or
other benefits) from all health programmes so as women and girls are not punished for
behaviour over which they have little or no control.

The available evidence suggests that girls in India are less likely to be hospitalised
then boys. At the same time, there is evidence to suggest that households in India are
very cautious in using expensive financing mechanisms to finance the in-patient health
care costs of girls.  As financial constraints increase, households tend to give more priority
to boys than to girls.  These results may also indicate that the observed high gender gap
in mortality, morbidity, and health care utilisation in India can be explained, partly, by
closely examining the health care financing strategies of households.  Households who
face financial constraints are more likely to favour boys than girls in decision related to
the hospitalisation of children. In other words, being a girl is likely to decrease the
chances of getting scarce financial resources allocated for hospitalisation after controlling
a host of exogenous and endogenous variables.  The corollary of these results is that other
things being equal, the gender gap in the hospitalisation of girls and boys can be
narrowed if financial constraints of the households is reduced along with the cost of 
hospitalisation. This means that, apart from gender related education, reducing the
financial burden of hospitalisation could help to reduce the observed gender gap in
hospitalisation of boys and girls in India. Promoting different health care financing
mechanisms such as community health insurance or decreasing the cost of
hospitalization may help to reduce the gender gap in hospitalisation and consequently
the imbalanced sex ratio in the country.
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Table 1
Probit selection model results: selection equation

Variable Dependent variable: hospitalization
Coefficient Standard error

Poor -0.304*** 0.022
Urban 0.149*** 0.016
Head literate 0.099*** 0.016
Sex of the head -0.040 0.030
Age of the head 0.002** 0.001
Sex of the child -0.192*** 0.015
Biological child 0.106*** 0.026
Income earning child -0.096 0.106
Number of children -0.037*** 0.005
Age of the child -0.018*** 0.002
Distance to hospital -0.058*** 0.019
Total number of observation 162464
Joint significance of the four exclusion variables
÷ 143.59

2

Prob > ÷ 0
2

Robust standard errors in parentheses
*p<0.100; **p<0.050; ***p<0.001
Data source: NFHS, 2005-06
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Table 2
Seemingly unrelated regression results

Variable Dependent variables: share of total hospital expenditure
Current income Current savings Borrow Sale of assets

Poor 0.049** -0.075*** 0.031 -0.001
(0.024) (0.023) (0.021) (0.008)

Urban 0.072*** -0.026* 0.068*** -0.026***
(0.015) (0.014) (0.013) (0.005)

Head literate 0.048*** 0.045*** -0.130*** -0.009*
(0.016) (0.015) (0.014) (0.005)

Sex of the head 0.091*** 0.004 0.039 -0.008
(0.030) (0.029) (0.027) (0.010)

Age of the head 0.002*** 0.001 -0.003*** -0.000***
(0.001) (0.001) (0.001) (0.000)

Long stay in the hospital -0.069*** -0.051*** 0.053*** 0.017***
(0.017) (0.016) -0.015 (0.006)

Sex of the child 0.038** -0.022* -0.026** -0.010**
(0.015) (0.010) (0.013) (0.005)

Income earning child 0.224** -0.029 -0.168* 0.004
(0.111) (0.105) (0.098) (0.037)

Hospital price -0.075*** -0.017 0.073*** 0.002
(0.023) (0.022) (0.020) (0.007)

Constant 0.101** 0.235*** 0.396*** 0.061***
(0.045) (0.043) (0.040) (0.015)

Number of observation 3290 3290 3290 3290
Parameters 9 9 9 9
RMCE 0.414 0.391 0.363 0.136
R 0.030 0.019 0.061 0.017

2

÷ 101.32 64.80 212.3 58.40
2

p 0.000 0.000 0.000 0
Robust standard errors in parentheses
*p<0.100; **p<0.050; ***p<0.001
Data source: NFHS-III, 2005-06
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Epidemiological Transition in India
with Special Reference to Rajasthan
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Introduction

Epidemiologic transition refers to the pattern of changes in population distribution
with relation to the pattern of changes in mortality, life expectancy and leading causes
of death. The epidemiological transition theory was originally posited by Omran in 1971
(Omran, 1971) who divided the epidemiological transition of mortality into three phases: 

1. The Age of Pestilence and Famine. In this phase, mortality is high and fluctuating,
precluding sustained population growth, with low and variable life expectancy,
vacillating between 20 and 40 years.

2. The Age of Receding Pandemics. During this phase, mortality progressively declines,
with the rate of decline accelerating as epidemic peaks decrease in frequency. Average
life expectancy increases steadily from about 30 to 50 years. Population growth is
sustained and begins to be exponential.

3. The Age of Degenerative and Man-Made Diseases. Mortality continues to decline in
this phase and eventually approaches stability at a relatively low level.

Epidemiological transition occurs as a country undergoes the process of
modernization and development. Development of modern healthcare, and medicines like
antibiotics, reduces mortality rates and extends average life expectancy which, coupled
with subsequent declines in fertility rates, reflects a transition from infectious and
parasitic diseases to chronic and degenerative diseases as the main causes  of death. This
transition, at times, is also associated with sociological adaptations associated with the
movement of population from rural to urban areas in search of livelihood and better
living conditions which also marks a shift from agriculture and labour-based social and
economic production system to technology driven and service-sector-based economies.
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In this paper, we examine epidemiological transition in India with special reference
to Rajasthan on the basis of the causes of death information available from the Medical
Certification of Causes of Death (MCCD) Scheme of the Government of India. The MCCD
Scheme has been introduced as part of the Registration of Birth and Death Act 1969. As
of 2012, 32 states and Union Territories of the country including Rajasthan have issued
notification for the introduction of MCCD Scheme (Government of India, 2012). Under
the Scheme more than 19 per cent of the registered deaths were medically certified for the
cause of death in the year 2008 and there has been a consistent increase in this
proportion over the years. The proportion of the registered deaths which are medically
certified for the cause of death, however, varies widely across states and Union Territories
and Goa is the only state in the country where all the registered deaths are medical
certified for the cause of death. By contrast, in Nagaland and West Bengal, less than 5 per
cent of the registered deaths are medical certified for the cause of death. In Rajasthan,
less than 10 per cent of all registered deaths are medically certified for the cause of death
and the state ranks 21 among the 32 states and Union Territories of the country where the
Scheme was in operation in 2008.

Epidemiological Transition in India

Table 1 gives the pattern of causes of death in India in the year 2008 as obtained
through the MCCD Scheme. It may be seen from the table that diseases of the circulatory
system are the number one killer diseases in India followed by infectious and parasitic
diseases, and injuries, poisoning and certain other consequences of external causes. Data
available from the MCCD Scheme suggest that deaths due to diseases of circulatory
system, infectious and parasitic diseases and injuries and other external causes, together,
account for almost half of the total registered deaths in the country. This shows that India
is facing double burden of diseases from both communicable and non communicable
diseases.

An interesting observation of the causes of death data available through MCCD
Scheme is that between 1990 and 2008, there has been little change in the structure of
mortality by cause. (Table 2). In 1990, diseases of circulatory system, infectious and
parasitic diseases, and deaths due to injuries and accidents accounted for about 50.3 per
cent of the total medically certified deaths. This proportion was around 50.6 per cent in
the year 2008. The near constant structure of mortality by the cause of death indicates
that during the 18 years between 1990 and 2008, there has been little change in the causes
of death pattern in the country. On the other hand, there have been significant changes
in the demographic dynamics of the country during the same period. The expectation of
life at birth increased from 58 years during 1990-91 to 63 years during 2005-06 as a result
of the decrease in mortality . Fertility also decreased during the same period from as the
total fertility rate decreased from 4.5 children per woman of reproductive age in 1990 to
3.3 in 2008 according to the sample registration system. As a result of changes in fertility
and mortality, there have also been changes in the age structure of the population with
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the proportion of population aged 15-60 years increasing from 55.4 percent at the 1991
population census to 60.3 per cent at the 2011 population census. At the same time, the
proportion of old population - population aged at least 60 years - increased from 56.5
million in 1991 to 103.2 million in 2011. Since the major causes of death in different ages
are different, it is obvious that the change in the age structure of the population as a
result of changes in fertility and mortality would also have resulted in changes in the
causes of death pattern. However, the data available through MCCD do not reflect such
a shift in the causes of death pattern in the country during almost 20 years between 1990
and 2008. During the same period, the country has also made significant advances in
social and economic development characterised by rapid economic growth and
development of physical infrastructure. However, the near stability of the causes of death
pattern in the country during the same period suggests that demographic transition and
social and economic development that the country has experienced during the period
under reference had little impact on the causes of death pattern. This disconnect between
the transition in the causes of death pattern with demographic transition and social and
economic development raises doubts about the applicability of epidemiological transition
theory in the Indian context and the apparent disconnect between the transition in the
causes of death pattern at the one hand and the demographic transition on the other
needs to be investigated further. It is in this context that we analysis epidemiological
transition in Rajasthan which is one of those states of India where demographic transition
is slow. 

Epidemiologic Transition in Rajasthan

Rajasthan is the largest state of the country in terms of area (3,42,239 sq. kms) and
accounts for about 10.4 per cent of the total area of the country. According to 2011
population census, the population of the state was 68,621,012 million accounting for 
about 5.7 per cent population of the country. In terms of the size of the population, the
state ranks eighth among the states and Union Territories of the country. In 1991, the
population of the state was around 44 million.

Although, fertility and mortality rates in the state are decreasing over time, yet they
remain higher than national averages so that population growth rate in the state is more
rapid than that of the country as a whole. Because of relatively slow demographic
transition in the state, the population age structure remains typically triangular with a
broad base and a thin top with high dependency ration primarily due to high child
dependency.

The proportion of registered deaths medically certified for the cause of death in the
state was around 9.8 per cent in 2008. In the urban areas of the state, however, around
29 per cent for the registered deaths were medically certified.  The classification of
medically certified registered deaths by the causes of death suggests that the diseases of
circulatory system were the leading causes of death in the state also, although, these
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deaths accounted for about 20 per cent of all medically certified deaths in the state which
is well below the national average of almost 28 per cent. On the other hand, the
proportion of deaths due to certain conditions originating in the perinatal period appears
to be very high in the state compared to the national average (16.8 per cent and 7.0 per
cent respectively) and this proportion is the highest among all states of the country
(Government of India, 2012). Similarly, the proportion of deaths due to infectious and
parasitic diseases and proportion of deaths due to injuries, poisoning and other externa
causes are also higher in the state as compared to the national average which shows that
epidemiological transition in the state is slower than that in India as a whole.

Conclusions

The analysis reveals that despite substantial social and economic progress and the
demographic transition that India has witnessed since 1990, there has been little change
in the causes of death pattern as revealed through the data available from the Medical
Certification of Causes of Death Scheme. Virtually little change in the causes of death
pattern during the period under reference suggests that there has been little
epidemiological transition in the country as propounded by Omran. The evidence
available through the Medical Certification of Causes of Death Scheme suggests that there
is some disconnect in the demographic transition and social and economic development
in India on the one hand and epidemiological transition on the other. One reason for this
disconnect may be that the pace of demographic transition and social and economic
progress is not fast enough to have a telling impact on the epidemiological transition. It
may also be possible that the health care delivery system in the country has not been
effective enough to prevent a substantial proportion of deaths from infectious and
parasitic diseases, In any case, the apparent disconnect between demographic transition
and epidemiological transition in India needs further analysis.

On the other hand, when the demographic and epidemiological transition in
Rajasthan is compared with demographic and epidemiological transition in India, it is
found that both demographic and epidemiological transition in Rajasthan is slower than
that in India. However, association between demographic and epidemiological transition
based on cross-sectional data cannot be taken as the justification of the epidemiological
transition theory. 

References

Government of India (2012) Report on Medical Certification of Causes of Death 2008. New
Delhi, Office of the Registrar General, India.

Omran A (1971) The epidemiological transition: A theory of the epidemiology of
population change. Millbank Memorial fund Quarterly 49:509-38. 

106



Epidemiological Transition in India and Rajasthan

Table 1
Pattern of causes of death in India, 2008

Diseases Proportion
to total
MCCD

Number

Diseases of circulatory system 27.7 243277

Infectious & parasitic diseases 14.0 122595

Injuries, poisoning and certain other external causes 8.9 77763

Diseases of respiratory system 8.5 75027

Certain conditions originating from perinatal period 7.0 61674

Neoplasms 4.7 41249

Endocrine, nutritional and metabolic diseases 4.0 35355

Symptom, signs and abnormal functioning not elsewhere coded 13.1 114646

Others 12.1 106653

Total 100.0 878339

Source: Government of India (2012)
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Table 2
Trend in the pattern of causes of death in India

Year IX I XIX X XVI II IV XVIII Others All
1990 20.6 16.5 13.2 7.8 9.0 3.5 2.6 14.4 12.4 100.0
1991 21.1 17.0 11.2 8.1 8.7 3.7 2.7 14.5 13.0 100.0
1992 21.3 16.7 11.0 7.8 9.1 3.6 2.8 14.2 13.5 100.0
1993 21.6 17.3 11.2 7.7 9.2 3.6 3.3 12.6 13.5 100.0
1994 21.9 16.7 11.7 7.4 8.5 3.6 3.3 13.4 13.5 100.0
1995 21.4 16.2 12.1 7.3 8.2 3.4 3.3 14.6 13.5 100.0
1996 21.7 16.3 12.4 7.5 7.9 3.3 3.0 14.1 13.8 100.0
1997 22.2 15.7 12.1 7.1 8.8 3.2 3.1 14.2 13.6 100.0
1998 25.2 16.4 12.1 7.3 7.9 3.2 2.8 12.3 12.8 100.0
1999 23.8 14.7 13.0 7.7 7.5 3.6 2.9 14.6 12.2 100.0
2000 24.3 15.7 11.3 7.0 7.8 3.6 3.3 14.2 12.8 100.0
2001 27.5 14.6 11.6 8.9 6.9 3.7 2.9 10.8 13.1 100.0
2002 27.5 14.2 11.3 9.0 7.4 3.7 3.2 10.1 13.6 100.0
2003 26.6 14.4 10.8 9.6 6.9 3.9 3.6 10.5 13.7 100.0
2004 27.1 14.5 9.7 8.3 6.9 4.4 3.6 11.7 13.8 100.0
2005 27.5 14.7 9.3 8.7 6.6 4.3 3.8 11.7 13.3 100.0
2006 27.1 13.9 8.8 8.6 6.7 4.3 4.3 13.6 12.7 100.0
2007 26.9 13.8 9.2 8.2 7.4 4.3 3.8 13.8 12.5 100.0
2008 27.7 14.0 8.9 8.5 7.0 4.7 4.0 13.1 12.1 100.0

IX Diseases of circulatory system
I Infectious & parasitic diseases
XIX Injuries, poisoning and certain other external causes
X Diseases of respiratory system
XVI Certain conditions originating from perinatal period
II Neoplasms
IV Endocrine, nutritional and metabolic diseases
VIII Symptom, signs and abnormal functioning not elsewhere coded

108



Epidemiological Transition in India and Rajasthan

Table 3
Pattern of causes of death in Rajasthan, 2008

Diseases Proportion
to total
MCCD

Number

Diseases of circulatory system 20.6 6620
Certain conditions originating from perinatal period 16.8 5385
Injuries, poisoning and certain other external causes 14.8 4754
Diseases of respiratory system 10.1 3240
Infectious & parasitic diseases 5.2 1668
Diseases of nervous system 2.8 896
Diseases of digestive system 2.8 892
Symptom, signs and abnormal functioning not elsewhere coded 7.3 2336
Others 19.7 6328
Diseases of respiratory system 10.1 3240
Total 100.0 32119
Source: Government of India (2012)
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Hunger in India
with Special Reference to Madhya Pradesh

Abhay Tiwari
Manish Kumar Srivastava

Introduction

Adequate food and good nutrition are basic human needs and living without the fear
of hunger is one of the basic rights of every person. Hunger is the desire to consume food
and it is most directly caused by inadequate food intake. In order to measure and monitor
progress towards the elimination of hunger from the world, the Global Hunger Index
(GHI) has been developed (International Food Policy Research Institute,  2006). GHI
includes three inter-linked hunger related indicators – 1) proportion of undernourished
in the population; 2)proportion of children with low weight-for-age; and 3) mortality rate
in children. GHI is now used worldwide to raise awareness about regional and country
differences in hunger. Since 2006, the GHI is estimated for different countries of the
world every year by the International Food Policy Research Institute.

The GHI of India has consistently been ranked low in comparison to other countries.
According to the latest Global Hunger Report 2012, India ranks 65th out of 79 countries
in terms of GHI, The report also emphasises that India has failed to monitor national
trends in child under-nutrition for more than six years. As such, any recent progress in
the fight against child under-nutrition.

The India State Hunger Index (ISHI) presents the situation of hunger across Indian
States (Menon et al, 2009). ISHI is based on the three variables: 1) proportion of
population that does not consume adequate level of calories; 2) proportion of children
under five with low-weight-for-age; and 3) mortality rate among children under five years
of age, expressed as the percentage of children born alive who die before they reach the
age of five. ISHI suggested that there was not a single state in India that fell in the ‘low
hunger’ or ‘moderate hunger’ categories and most of the major states fell in the‘alarming’
category. Finally, there was only one state – Madhya Pradesh - that fell in the ‘extremely
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alarming’ category. Moreover, as discussed in the report, the hunger situation in Madhya
Pradesh appeared to have deteriorated over time. In 1994, the state ranked 11 out of the
15 states in terms of the nutrition index (Wiesmann, 2004) but in 2008, it ranked last
among the 17 states of the country in terms of the hunger index. Although, the nutrition
index is not strictly comparable with the hunger index, yet, worsening of the situation is
very much evident from the comparison of the two indexes.

In this paper, we revisit the hunger situation in states of India by taking the body mass
index (BMI) as a measure of the nutritional status of adults in place of the proportion of
population that does not consume adequate level of calories. We also calculate the
hunger index for different population groups of Madhya Pradesh to explore further the
hunger situation in the state which appears to be the worst in the country. 

There are two reasons for using BMI in place of the proportion of population that does
not consume adequate level of calories. The first reason is the use of the proportion of
population using inadequate level of calories along with the proportion of underweight
children below five years of age accounts child under nourishment twice - once in the
estimation of the proportion of population consuming inadequate calories and again in
estimating the proportion of children low weight-for-age. Use of BMI avoids this double
counting of child nutrition in the hunger index. In fact, it has been argued that calorie
consumption, body mass index (BMI),  proportion of under-nourished children, and child
mortality capture hunger more scientifically than the subjective articulation by
individuals (Saxena, 2011). Adults having a BMI of less than 18.5 are classified as under-
nourished while adults with a BMI of less than 17 are classified as severely under-
nourished. 

The second reason for using BMI is that it is not possible to estimate the proportion
of population consuming inadequate calories for different population groups at the state
level as well as for administrative units below the state level. Such an assessment is
important to understand the hunger situation in a state like Madhya Pradesh where the
situation has been termed as alarming. It is imperative to explore which population group
in the state is responsible for this alarming situation. 

Data and Methodology 

We use the same data sources that have been used in the ISHI report - National
Family Health Survey, 2005-06 and 61   round of the National Sample Survey (NSS) - inst

order to estimate the hunger index based on the proportion of inadequate calorie
consumption (HI1) and the hunger index based on BMI (HI2) for India and its major
states  and compare the ranking of states in terms of the two indexes. The other two
indicators used in the calculation of the hunger index remain the same: 1) proportion of
underweight children under five years of age; and 2) mortality rate among children under
five years of age, expressed as the percentage of children born alive who die before they
reach the age of five. Thus the two hunger indexes - HI1 and HI2 - are defined as: 
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HI1 = (CAL+CUW+CMR)/3

 and

HI2 = (BMI+CUW+CMR)/3

where
CAL = Proportion of population with inadequate calorie consumption 
CUW = Prevalence of underweight children under five years of age 
CMR = Proportion of children dying before the age of five
BMI = Body mass index

All proportions used in the present analysis have been expressed in percentages.

Results and Discussion

Table 1 presents estimates of HI1 for India and its major states. It may be seen from the
table that ranking of states is the same as that in ISHI report - Punjab has the lowest
hunger index amongst the major states while Madhya Pradesh has the highest hunger
index in the country.

Table 2 presents estimates of HI2 for India and its major states. Two variations of HI2
have been presented - one based on BMI cut-off value of 18.5 and the other based on BMI
cut-off value of 16. It may be noticed that state rankings based on HD2 are different from
state rankings based on HI1. According to HI2, Kerala, not Punjab, has the lowest hunger
index in the country irrespective of the two BMI cut-offs. On the other hand, Madhya
Pradesh continues to have highest hunger index in the country. It may also be seen from
the table that when BMI<17 is taken as the cut-off in place of BMI<18.5, ranking of Assam,
Bihar, Maharashtra, Orissa and Uttar Pradesh improves but ranking of Gujarat, haryana
and Jharkhand deteriorates.

A comparison of HI2 with HI1 indicates that ranking of some states improves while
ranking of some states deteriorates. Most notably, ranking of Tamil Nadu improves from
6 (HI1) to 3 (HI2) whereas ranking of Karnataka improves from 11 (HI1) to 7 (HI2). On the
other hand ranking of Assam deteriorates from 4 (HI1) to 7 (HI2); Maharashtra from 5
(HI1) to 10 (HI2); and Uttar Pradesh from 9 (HI1) to 11 (HI2). In rest of the states, ranking
based on HI1 and HI2 are more or less the same. In any case, it is very much evident that
rankings based on HI2 are more acceptable than rankings based on HI1.

Table 3 presents estimates of the hunger index (HI2) by different population groups
in Madhya Pradesh. Social class, regional and income differentials in the hunger index in
the state are very much evident from the table. The hunger situation in the state is more
alarming in the rural areas than in its urban areas as the hunger index in the rural areas
(65.7) is higher than that in the urban areas (25.2). Similarly, the hunger situation appears
to be more grave in Hindus than in Muslims as the hunger index in Hindus (63.2) is
estimated to be higher than the hunger index in Muslims (56.5). Among Hindus, the
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hunger situation appears to be the worst in Scheduled Tribes with a hunger index of more
than 78 followed by Scheduled Castes while the hunger situation is relatively the best in
the upper castes with a hunger index of around 46 only. Finally, and as expected, level of
income and wealth has a telling impact on the hunger index. Households belonging to
the poorest wealth index quintiles group are having a hunger index of more than 72
compared to a hunger index of less than 30 in households belonging to the richest wealth
index quintiles group.

Conclusions

Our analysis shows that a hunger index based on BMI instead of the proportion of
population consuming inadequate calories provides more realistic ranking of major states
of the country in the context of the prevailing hunger situation. Since, estimation of BMI
is quite simple and straightforward, it is possible to estimate the hunger index proposed
by us (HI2) by different population groups and even below state administrative levels
which makes the index proposed by us more useful. 

The position of Madhya Pradesh is very poor among the major states of India
irrespective of the index used for measuring hunger. In the Scheduled Tribes of the State
belonging to the poorest wealth quintiles group and living in the rural areas, hunger
appears to be rampant and almost universal. Extremely grave hunger situation in Madhya
Pradesh may be due to very high proportion of children below five years of age with low
weight-for-age. There has been only a marginal change in this proportion between 1998-
98 and 2005-06 as revealed through the National Family Health Survey.
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Table 1
Hunger Index based on inadequate calorie intake (HI1)

India/State Proportion of
population

with
inadequate

calorie
consumption

(per cent)

Proportion of
underweight

among
children <5

years

(per cent) 

Under-five
mortality

rate reported
as

deaths per
hundred live

births

HI1 State
rank

India 20.0 42.5 7.4 23.3
Andhra Pradesh 19.6 32.7 6.3 19.5 3
Assam 14.6 36.4 8.5 19.9 4
Bihar 17.3 56.1 8.5 27.3 15
Chhattisgarh 23.3 47.6 9.0 26.7 14
Gujarat 23.3 44.7 6.1 24.7 13
Haryana 15.1 39.7 5.2 20.0 5
Jharkhand 19.6 57.1 9.3 28.7 16
Karnataka 28.1 37.6 5.5 23.7 11
Kerala 28.6 22.7 1.6 17.7 2
Madhya Pradesh 23.4 59.8 9.4 30.9 17
Maharashtra 27.0 36.7 4.7 22.8 10
Orissa 21.4 40.9 9.1 23.8 12
Punjab 11.1 24.6 5.2 13.6 1
Rajasthan 14.0 40.4 8.5 21.0 7
Tamil Nadu 29.1 30.0 3.5 20.9 6
Uttar Pradesh 14.5 42.3 9.6 22.2 9
West Bengal 18.5 38.5 5.9 21.0 8

Source: Menon et al (2008)
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Table 2
Hunger Index based on body mass index (HI2)

State Proportion
of

population
with

BMI < 18.5

Proportion
of

population
with

BMI < 17

HI2
based on

BMI < 18.5

HI2
based on
BMI < 17

HI1
rank

Level
(per cent)

Rank Level
(per cent)

Rank

India 35.6 15.8 28.5 21.9
Andhra Pradesh 33.5 15.6 24.2 18.2 4 3
Assam 36.5 15.2 27.1 20.0 8 4
Bihar 45.1 19.2 36.6 27.9 15 15
Chhattisgarh 43.4 19.0 33.3 25.2 14 14
Gujarat 36.3 18.6 29.0 23.1 13 13
Haryana 31.3 14.5 25.4 19.8 6 5
Jharkhand 43.0 18.0 36.5 28.1 16 16
Karnataka 35.5 16.9 26.2 20.0 7 11
Kerala 18.0 8.4 14.1 10.9 1 2
Madhya Pradesh 41.7 18.9 37.0 29.4 17 17
Maharashtra 36.2 17.0 25.9 19.5 5 10
Orissa 41.4 18.3 30.5 22.8 12 12
Punjab 18.9 7.5 16.2 12.4 2 1
Rajasthan 36.7 15.2 28.5 21.4 10 7
Tamil Nadu 28.4 13.5 20.6 15.7 3 6
Uttar Pradesh 36.0 14.9 29.3 22.3 11 9
West Bengal 39.1 17.6 27.8 20.7 9 8
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Table 3
Hunger index (HI2) in Madhya Pradesh by population groups

Population group Proportion of
population with

Children
low

weight
for age

Under 5
mortality

rate

HI2
based on
BMI<18.5

HI2
based

on
BMI<17

BMI<18.5 BMI<17.0

Residence

Urban 32.5 15.7 51.3 86.6 56.8 51.2

Rural 45.4 20.2 62.7 114.1 74.1 65.7

Indore slum 33.0 16.7 49.6 64.4 49.0 43.6

Indore Non-slum 23.0 10.4 36.7 48.2 36.0 31.8

Religion

Hindu 42.4 18.8 60.3 110.5 71.1 63.2

Muslim 37.4 20.3 59.8 89.3 62.2 56.5

Caste

Scheduled Castes 46.8 21.9 62.6 110.1 73.2 64.9

Scheduled Tribes 49.8 22.7 71.4 140.7 87.3 78.3

Other backward classes 42.2 18.7 57.8 97.6 65.9 58.0

Others 28.8 13.3 45.3 79.9 51.3 46.2

Living status

Poorest 50.2 22.7 68.2 125.3 81.2 72.1

Second 46.2 20.9 61.1 127.5 78.3 69.8

Middle 42.5 19.8 56.9 84.0 61.1 53.6

Fourth 34.2 14.7 49.6 71.6 51.8 45.3

Richest 22.5 11.0 36.7 41.7 33.6 29.8
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Impact of Maternal Characteristics on
Neo-Natal, Post-Natal and Infant Mortality

in Madhya Pradesh: A District Level Analysis

SRJ Singh

Introduction

Improvement in the health status of the population is influenced by socio-economic
factors such as nutrition, housing, education, income, employment, social and political
structures on one hand and the health education and services on the other. Deliberate
efforts, especially by the developing nations, are being made to improve the standard of
living, health, education, etc. through various plans. It is desirable to know the socio-
economic condition of the people in a region and examine its effect on their health.

Various measures of socio economic condition of the people in different regions have
been proposed. For a measure of health condition of the population, it is generally
accepted that the neo-natal, post-neo natal and infant mortality rates provide refined
indices. Infant mortality rate is an accepted globally as a sensitive  indicator of the health
and socio-economic status of the population (WHO 1981, WHO 1990). While neo-natal
health is found to be dependent on the efficiency and effectiveness of health care services,
post-neo natal health is found to be dependent largely on environmental factors. A high
infant mortality rate, therefore can be taken to indicate unmet health needs and
unfavourable environmental factors. (Berman et al, 1982;  Murthy and Kumar, 2010; Singh
2009; Talwar, 1988). India along with many other countries have pledged to reduce
mortality rate in under-five children by two third by the year 2015 from the baseline set
in the year 1990. There has been a decrease in infant mortality rate in India but this
decrease has been slow by international standards. Infant mortality has long been used
as a marker of the socio economic development of a nation (Gubhaju et al, 1992; Guru,
1997; Verma et al. 2005) and a reliable indicator of health status and well being of
children. These mortality rates are relevant to a demographic assessment of the
population and are an important measures of country’s level of socio-economic
development and quality of life.
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According to NFHS-3, the infant mortality rate (IMR) in Madhya Pradesh was 70
during the period 2005-06 which was the third highest among the states of India whereas
the under five mortality rate was 94 deaths per 1000 lie births which was the second
highest in the country. These rates imply that, despite decline in mortality, one in 14
children still die within the first year of life, and one in 11 die before reaching age five. The
infant mortality rate is 61 per cent higher in rural areas than in urban areas. After the first
month of life and before they are five years old, girls in Madhya Pradesh face a higher
mortality risk than boys. 

The objective of this paper is to examine sex wise neo-natal, post- neo natal and infant
mortality rates of different social groups in district Rewa of Madhya Pradesh on the basis
of a survey carried out in the district in 2008. Based on these data, socio-economic
differentials in infant and child mortality rates for five year period preceding the survey
have been analysed.

Social Status

The socio economic condition of the people in any region depends on a large number
of inter-related factors which are qualitative as well as quantitative in nature, change with
time and differ from person to person. If a function of some suitable representative
indicators of socio-economic condition is available, numerical estimates of the status may
be obtained with the help of the values of scores assigned to indicator variables. In this
paper, we use the method developed by Singh (1986) to measure the social status. The
method gives a score to the household in terms of: 1) total land, 2) income from sources
other than agriculture, 3) maximum education in the house hold, 4) caste, 5) condition
of residential house, 6) consumption of milk, and 7) type of clothes worn in winter. The
scores so obtained are added to give the social status score to the household. The social
status score varies from 8 to 46. The higher is the social status score, the better is the
social status of the household.  On the basis of the social status score, a household is
classified into one of the following five groups: group I with a score ranging from 8-13;
group II with a score ranging from 14-17; group III with a score ranging from 18-21; group
IV with a score ranging from 22-29; and group V with a score ranging from 30-46. For
details of construction of social status score, see Singh (1986).

Data

The data used in the present analysis are derived from the Demographic Survey of
Rewa (Rural) which was conducted in the year 2008. The survey covered 720 households,
selected from 24 villages of the Rewa Tehsil following a two stage stratified random
sampling procedure. For the sake of operational convenience, villages situated at a
distance of 15 km or less from Rewa city were considered as the population universe for
sample selection. There were  478 villages at the 2001 census, which were located at a
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distance of less than 15 kilometres from Rewa city. The Reference period for data
collection was from October 2007 to March 2008.

Neo-natal, post-neo natal and infant mortality

Table 1 presents sex wise neo-natal and post-neo natal, infant, child and under five
mortality rates for households belonging to different social status groups in the surveyed
population. It may be seen from the table that when households of all social status groups
are combined, all the measures of childhood mortality are higher for females as compared
to males although the difference is not substantial. A close look of the table, however,
reveals that in households belonging to social status groups III, IV and V, male and female
neo-natal mortality rates are almost the equal but rates for male are considerably higher
than those for females in households belonging to social status groups I and II. It is
important to note that the post neonatal mortality rate decreases with the increase in the
social status in both males and females, although, the increase, relatively, is higher in
females. However, female under-five mortality rate is invariably higher than male under-
five mortality rate in all social status group, although the pattern is not the same in case
of infant mortality rate and the child mortality rate.

Socio Economic Differentials

Table 2 presents data on differentials in infant and child mortality rates for the five
year period preceding the survey by selected background characteristics. It may be seen
from the table that infant and child mortality rates decrease steadily with the  increase
in mother’s schooling. The infant mortality rate is estimated to be 90.6 in children whose
mothers have no schooling compared to an infant mortality rate of  20.8 in children
whose mothers have at least 10 years of schooling. Same trend may also be seen in other
indicators of child mortality from the table. This shows that mother’s schooling has a
significant impact on the survival chances of new both and young children.

Among households belonging to different religions, infant mortality rate has been
found to be higher in Hindus (55.3) compared to Muslims (38.8). Within Hindus,
Scheduled Castes households have relatively lower child mortality indicators than
Scheduled Tribes households. Overall, the under five mortality rate is 30 per cent higher
in Scheduled Castes; 58 per cent higher in Scheduled Tribes; and 18 per cent higher in
other backward classes compared to the under five mortality rate in the general category.
This shows that children belonging to Scheduled Tribes, Scheduled Castes, other
backwards classes are at relatively higher risk of dying during the childhood period than
children belonging to the general category.

The age of the mother at birth shows a U shaped relationship with infant and child
mortality rates. The infant mortality rate is the lowest in children who were born when
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their mother was  aged 20-29 years (75.7) but is substantially higher in children who were
born to mothers with age less than 20 years (113.5) and to mothers aged 30-49 years (77.3).
Similar patten may also be seen in case of neo-natal, post-neonatal, child and under five
mortality.

The relationship of child mortality with the birth order is also found to be U-shaped.
Child mortality rates are higher in children of birth order one and in children with higher
birth order. This association reflects not only the effect of birth order but also the effect
of the age of the mother at child birth. Post-natal and child mortality rates also tend to
increase with birth order. The under five mortality rate declines slightly from the first
birth order to second birth order and then increase steadily with the birth order. The
increase in the child mortality rate with birth order may reflect a more intense
competition faced by higher birth order children for the care giver time, for medical
resources and for nutritious food when children are weaned. It is also likely that higher
birth order children are dis-proportionally belong to lower socio-economic group where
mortality tends to be higher.

Care during the antenatal period, during delivery and after delivery - the post natal
period - also contributes to lower child mortality. Table 2 shows that children of women
who received all the three types of care had considerable lower risk of neo-natal and post-
neo natal mortality than children of those women who had received either one or two
types of care. Mortality rates are the highest in children whose mother received none of
the three types of care.

Conclusions

The analysis highlights different patterns of childhood mortality indicators - neo-
natal, post-neonatal, infant, child and under mortality rates by social class at the local
level.  After the first month of life and before they are five years old, girls in Rewa (Rural)
face a higher mortality risk than boys. Children born to mothers under the age of 20 years
are much more likely to die in infancy than children born to mothers in the prime child
bearing ages. Children whose mothers have no education are more to die before their first
birthday as children whose mothers have completed 10 or more years of school. Children
belonging to Scheduled Castes, Scheduled Tribes and other backward classes are at
greater risk of dying during the childhood period than children belonging to upper
classes.
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Table 1
Sex wise neo-natal, post-neonatal, infant, child and under five mortality rates for

different social status group
Social
Status

Neo -natal
mortality

Post- Neo
Natal mortality

Infant
mortality

Child  
mortality

Under five
mortality

Male
I 73.8 36.9 110.7 57.2 162.0
II 61.5 33.7 95.2 69.3 158.7
III 58.1 32.9 91.0 33.8 121.2
IV 49.0 28.2 77.2 30.3 106.7
V 44.8 24.3 69.1 26.9 95.2
Total 56.3 32.6 86.5 44.8 124.7

Female
I 76.2 30.7 106.9 61.3 163.0
II 66.5 35.2 101.7 66.2 159.2
III 60.1 34.1 94.2 31.3 123.3
IV 43.3 27.0 70.3 29.7 107.3
V 41.7 23.5 65.2 27.8 96.1
Total 58.6 32.8 88.2 46.3 126.2

Total
I 75.1 33.2 108.3 58.3 161.7
II 63.4 35.3 98.7 68.5 159.0
III 59.2 34.0 93.2 33.0 120.3
IV 45.3 28.4 73.7 28.2 106.9
V 42.7 25.4 68.1 26.7 95.9
Total 56.9 32.3 89.1 41.7 127.6
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Table 2
Neo-natal, post-neonatal, infant, child and under five mortality rates by back ground

characteristics
Background Characteristics Neo- natal

mortality
Post- Neo

Natal
mortality

Infant
mortality

Child  
mortality

Under five
mortality

Mother Education
No education 57.2 33.4 90.6 35.1 117.6
<10 years 53.8 32.4 86.2 26.2 103.3
10 or more years 8.9 11.9 20.8 4.3 21.3

Religion
Hindu 55.3 31.1 86.4 29.3 110.2
Muslim 38.8 24.9 63.7 32.7 90.3

Cast/Tribe
Scheduled Castes 52.7 31.1 83.8 32.8 113.3
Scheduled Tribes 58.8 37.5 96.3 50.1 138.2
Other backward classes 55.2 25.1 80.3 22.2 98.3
Others 38.5 27.2 65.7 15.7 80.1

Child’s sex
Male 54.6 28.2 82.8 26.3 104.3
Female 52.1 32.6 84.7 33.8 114.1

Mother’s age at birth
<20 83.7 29.8 113.5 36.7 144.3
20-29 44.3 31.4 75.7 28.2 99.2
30-49 48.7 32.6 77.3 29.1 101.4

Birth Order
1 66.7 17.3 85.9 23.7 106.1
2-3 45.2 30.1 70.4 28.9 97.3
4+ 58.1 37.2 89.1 34.7 123.8

Medical care
No care 54.2 36.8 90.9 U U
One or two type of care 35.8 19.0 54.7 U U
All three types of care 22.4 14.5 36.9 U U

U Unavailable
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Influence of Education and Occupation on
Smokeless Tobacco Use in EAG States and Assam

Ramu

Introduction

Tobacco use is very harmful to health. It causes premature death through such
illnesses as lung and oral cancer and cardiovascular diseases. It is also responsible for

substantial health care cost and loss of productivity (WHO, 2001). Tobacco use is one of

the leading preventable causes of morbidity and mortality in the world (WHO, 2001).

Globally, tobacco is responsible for about 5 million deaths every year, with around 2.41

million deaths in developing counties and 2.43 million deaths in developed countries

(WHO, 1997). It is projected that this number would increase to about 10 million by 2030
(Ravenholt, 1990). According to WHO, annual number of tobacco related deaths will
increase to more than eight million by 2030 (WHO, 2008). Tobacco consumption will be
causing more deaths in the next 30 years than deaths due to malaria, tuberculosis,
maternal deaths and major childhood diseases taken together. In the developing
countries, smoking is estimated to cause over 90 per cent of lung cancer in men and
about 70 per cent in women. It is also estimated that 80 per cent of the deaths due to
chronic respiratory diseases and 22 per cent of the deaths due to cardiovascular deaths
are attributed to tobacco. The attributed mortality associated with tobacco use is higher
in males (13.3 per cent) than in females (3.8 per cent). Globally, attributed fraction of
mortality due to tobacco smoking was about 12 per cent of vascular disease 66 per cent
of cancer of the trachea, bronchus and lung and 38 per cent chronic respiratory diseases
(WHO, 1997).

In India about 9 lakh people die every year due to use of tobacco or tobacco related
diseases (Reddy and Gupta, 2004). India also has one of the highest prevalence of oral
cancer in the world because of the high prevalence of tobacco chewing (Dikshit et al,
1997). The prevalence of tobacco consumption in the country is estimated to be 51.3 per
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cent for men and 10.3 per cent for women aged 15 years and above (Government of India,
2010). WHO projects that tobacco deaths in India may exceed 1.5 million annually by
2020. About 15-18 per cent of deaths that occur in India every year are preventable and a
large proportion of these deaths are due to tobacco related morbidity and lifestyle based
diseases (Jha et al, 2010).  WHO estimates that, in India, 194 million men and 45 million
women in India use tobacco in either smoke or smokeless form resulting in around 3.84
million deaths in men. It is estimated that half of the deaths related to tobacco use occur
in the middle ages. The number of adult daily tobacco users in India is around 231.9
million which is almost equal to the population of Indonesia - the fourth most-populated
country of the world. In addition, there are 43.0 million tobacco users who use tobacco
occasionally.

Tobacco is used in many forms, encompassing smoking and smokeless use (Gupta,
1956). Under the Global Adult Tobacco Survey (GATS) programme of the World Health
Organization, a survey of the tobacco users was carried out in India during 2009-10. This
survey has revealed that more than one third of the adult population (35 per cent) in
India use tobacco in one or the other form; 21 per cent of the adults use only smokeless
tobacco; 9 per cent are only smokers while 5 per cent smoke as well as use smokeless
tobacco.  Two out of every five daily tobacco users aged 20-34 years start using tobacco
before attaining 18 years of age. Three in every five daily tobacco users use tobacco within
half an hour after waking up. About 60 per cent of tobacco users in India are smokeless
tobacco users while an additional 15 per cent are mixed users using both smokeless
tobacco and smoked tobacco (Government of India, 2010). The prevalence of smokeless
tobacco use in India is the highest in the world. The domestic tobacco production in India
is one of the highest in the world (FAO, 2001). Tobacco use is socially accepted in many
segments of the Indian society. Tobacco use in India is increasing, but there are
considerable changes in the type and method of use.

The social cost of tobacco use far exceeds its direct cost. The direct cost of tobacco use
is around 2-3 percent of the total private final consumption expenditure (Reddy and
Gupta, 2006). To prohibit consumption of cigarettes and other tobacco products,
Government of India has enacted the Cigarettes and other Tobacco Product (Prohibition
of Advertisement and Regulation of Trade and Commerce, Production, Supply and
Distribution) Act, 2003 (COTPA) to prevent advertisement of, and regulating trade,
commerce, production, supply and distribution of cigarettes and other tobacco products
in the country.

Objectives

The present study analyses different dimensions of smokeless tobacco use in
Empowered Action Group (EAG) states - Bihar, Madhya Pradesh, Rajasthan, Uttar
Pradesh, Chhattisgarh, Jharkhand, Uttarakhand - and Assam of India. Specific objectives
of the study are:
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• To study level, pattern and differentials of smokeless tobacco use in adults by their
background characteristics, and

• To examine the influence of education and occupation on smokeless tobacco use in
Empower Action Group (EAG) states and Assam by different background
characteristics. 

Methodology

The paper is based on the data available through the Global Adult Tobacco Survey
(GATS) which was conducted in 29 states and 2 Union territories of the country. Main
objective of the survey was to obtain estimates of the prevalence of tobacco use. Details
about the survey including sample design, etc. are given elsewhere (IIPS, 2010). The
survey covered 69,296 individuals aged 15 years and above - 33,676 males and 35,529
females. The rural sample of the survey comprised of 41,825 respondents while the
remaining respondents belonged to urban areas.

Bi-variate and multivariate statistical analysis techniques are used for the analysis of
the data. Cox proportional survival model has been used to examine the influence of
education and occupation on smokeless tobacco use. Education has been categorized as:
1) no formal schooling; 2) less than primary; 3) primary but less than secondary; and 4)
higher and above. Occupation, on the other hand, has been grouped as: 1) salaried; 2) self
employed; 3) homemaker; and 4) others. In addition to education and occupation, other
socioeconomic and demographic characteristics such as sex, age and residence have also
been used in the model as predictor variables. Smokeless tobacco use is defined as use of
gutkha, khaini or tobacco with lime, betel quid with tobacco, and oral tobacco as snuff,
and is used as the dependent variable for the analysis. Cumulative survival has been
calculated by different background characteristics. To calculate hazard risks, Cox
regression proportional hazard model has also been used (Retherford and Choe, 1993).

Results

Table 1 presents the prevalence of smokeless tobacco use in EAG states and in Assam.
There is considerable state level variation in the prevalence of smokeless tobacco use
which has been found to be the highest in Bihar (48.7 per cent), followed by Jharkhand
(48 per cent), Chhattisgarh (47.2 per cent) and Odisha (43 per cent). On the other and,
prevalence of smokeless tobacco use has been found to be the lowest in Uttarakhand (11.
6 per cent), Rajasthan (18.9 per cent) and Uttar Pradesh (25.3 per cent).  Use of smokeless
tobacco in men has also been found to be the highest in Bihar (62.2 per cent) followed by
Jharkhand (60 per cent), Chhattisgarh (53 per cent), and Odisha (50.80 per cent). Among
females, use of smokeless tobacco has been found to be the highest in Chhattisgarh
followed by Odisha and Jharkhand. 
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In all states, prevalence of smokeless tobacco use varies by the level of education and
occupation of the respondents. In all the states, the prevalence of smokeless tobacco use
has been found to be the lowest among those who had at least higher secondary level
education (Table 2). On the other hand, use of smokeless tobacco was not the highest in
respondents without formal education in all states. In fact, in seven of the nine states
covered in this analysis, the prevalence of smokeless tobacco use has been found to be
higher in respondents with up to primary level education. There are only two states -
Odisha and Chhattisgarh - where the prevalence of smokeless tobacco use has been found
to be the highest in respondents without formal schooling.

As regards occupational differences in the prevalence of smokeless tobacco use, the
prevalence has been found to be the highest in self-employed respondents in six of the
nine states and in salaried respondents in three states - Odisha, Madhya Pradesh and
Jharkhand (Table 3). In general, prevalence of smokeless tobacco use has been found to
be substantially higher in respondents who were either salaried or self-employed as
compared to respondents who were engaged in home-based activities or who were
engaged in other activities.

The distribution of smokeless tobacco users by education and by selected
characteristics of the respondents is presented in table 4. It may be seen from the table
that in different educational categories, the distribution of smokeless tobacco users varies
widely across states as well as across different characteristics of the users. In Uttar
Pradesh, 43 per cent of the respondents with no formal schooling were 30-44 years of age
whereas only about 17 per cent were 15-29 years of age. However, among respondents with
at least higher secondary level education, more than 40 per cent of smokeless tobacco
users belonged to 15-29 years of age. A similar pattern may also be seen in Madhya
Pradesh, Rajasthan, Chhattisgarh and Assam but not in other states included in this
analysis.

On the other hand, nearly 85 per cent of the smokeless tobacco users in Uttar Pradesh
were having no formal education and belonged to rural areas. However, about 76 per cent
of the smokeless users who were having at least higher secondary level education
belonged to rural areas while the rest belonged to urban areas. Similarly, around 58 per
cent of smokeless tobacco users with no formal schooling were males, but this proportion
was almost 98 per cent in case of smokeless tobacco users with at least higher secondary
level education. Finally, majority of the smokeless tobacco users in the state were salaried
irrespective of their level of education. In other states also, similar variations may clearly
be seen from table 4.  

Table 5 presents the distribution of smokeless tobacco users by their occupation and
their basic characteristics. In Bihar, almost 44 per cent of the salaried non smoking
tobacco users belonged to the age group 30-44 years whereas almost the same proportion
respondents who were engaged in home-based activities belonged to the age group 15-29
years. Moreover, almost 95 per cent of the respondents engaged in home-based activities
were females. On the other hand, most of the respondents engaged in other activities as
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well as salaried and self-employed were males. It may also be seen from the table that in
other states included in the present analysis, the use of smokeless tobacco varies by the
basic characteristics of the respondents.

Table 6 presents the effect of selected characteristics of the respondents on the
smokeless tobacco use as revealed through the application of the proportional hazard
model. Three models were applied. The dependent variable in all the three models was
the dichotomus variable which was given value ‘0' if the respondents was not using
smokeless tobacco and ‘1' other wise. On the other hand, independent variables included
in the model were different in the three models. In the first model, residence and
education of the respondent were take as the independent variables. In the second model,
occupation of the respondent, awareness about harmful effects of tobacco use and
exposure to mass media were also considered as the independent variables. Finally in the
third model, state dummies were also included.

Application of the proportional hazard model suggests that respondents living in the
urban areas are 24 per cent more likely to use smokeless tobacco than respondents from
the rural areas when all other variables are controlled. Similarly, respondents having at
least higher secondary level education are two times more likely to use smokeless tobacco
than respondents with no formal schooling. On the other hand, respondents engaged in
other activities are almost three times more likely to use smokeless tobacco than their
salaried counterparts. Respondents with no exposure to mass media are found to be
around 30 per cent more likely to use smokeless tobacco as compared to respondents who
were exposed to mass media. Finally, respondents belonging to states other than
Uttarakhand are more likely to use smokeless tobacco than respondents of Uttar Pradesh.
Respondents of Uttarakhand, however, are less likely to use smokeless tobacco then
respondents e of Uttar Pradesh.

  

Conclusions

The present study has analysed levels, patterns, differentials of smokeless tobacco use
in EAG states and Assam by different background characteristics. The pattern of
smokeless tobacco use among adults varies according to their education, occupation and
other background characteristics in selected states. Among states included in the analysis,
the prevalence of smokeless tobacco use is found to be higher in states of Bihar,
Jharkhand and Chhattisgarh but very low in Uttarakhand. Identifying occupation and
education specific differences in smokeless tobacco use can provide a useful “signpost”
that needs to be addressed by policymakers and the broader community through
allocation of resources.

The analysis presented here highlights the need to pay attention to tobacco born
diseases like oral cancer and many others especially from the point of view of policy
making and program implementation. Hence, there is an urgent need to minimise this
gap between different regions and other subgroups to ensure an overall growth
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environment for all citizens of EAG states and Assam. The consumption of smokeless
tobacco in various forms is a principal threat to public health as there is a strong evidence
to link the tobacco use with the incidence of cancer.
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Table 1
The percentage of an adult age 15 years and above who are currently smokeless

tobacco user in empowering action group (EAG) states and Assam in India 2009-10

 States Male Female Total N

Uttar Pradesh 35.40 13.70 25.30 749

Bihar 62.20 34.60 48.70 906

Odisha 50.80 35.50 43.00 695

Madhya Pradesh 43.20 18.40 31.40 383

Rajasthan 28.70 8.50 18.90 272

Chhattisgarh 53.00 41.60 47.20 809

Jharkhand 60.00 35.40 48.00 762

Uttarakhand 16.60 2.00 11.60 129

Assam 40.00 25.30 32.70 1091

India 33.00 18.40 25.90 11816
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Table 2
Prevalence of smokeless tobacco use by the level of education

State No Formal
Schooling

Less than
Primary

Primary but
 Less than
Secondary

Higher and
above

Uttar Pradesh 20.58 23.06 16.06 9.60
Bihar 38.33 41.93 38.25 30.34
Odisha 41.33 40.49 25.93 11.72
Madhya Pradesh 24.46 24.60 19.48 12.01
Rajasthan 13.16 18.68 12.35 4.12
Chhattisgarh 47.40 41.77 28.43 17.31
Jharkhand 41.87 42.39 31.84 18.34
Uttarakhand 6.16 6.98 8.22 4.65
Assam 17.79 26.90 22.36 11.99
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Table 3
Prevalence of smokeless tobacco use by occupation

State Salaried Self-employed Home maker Others

Uttar Pradesh 20.58 23.06 16.06 9.60
Bihar 45.01 55.42 24.82 30.07
Odisha 47.32 39.62 19.44 17.49
Madhya Pradesh 28.10 27.14 12.11 15.49
Rajasthan 15.61 19.11 7.08 3.54
Chhattisgarh 43.02 47.14 31.77 19.72
Jharkhand 48.69 46.68 24.04 27.64
Uttarakhand 8.56 12.61 2.99 8.04
Assam 25.96 26.50 17.70 12.11
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Table 4
Distribution of smokeless tobacco users by education and basic characteristics

Background No Formal
Schooling

Less than
Primary

Primary but
less than
Higher

Secondary

Higher and
above

Uttar Pradesh

Age
15-29 17.0 35.6 37.5 40.7
30-44 43.4 36.7 46.4 36.9
45-59 17.6 11.6 9.6 14.7
60 and above 22.0 16.1 6.5 7.7

Residence
Rural 84.6 83.8 84.9 76.6
Urban 15.4 16.2 15.1 23.4

Sex
Male 57.8 91.7 96.2 98.2
Female 42.2 8.3 3.8 1.8

Occupation
Salaried 40.7 52.9 47.4 50.6
Self employed 23.1 28.6 39.8 34.6
Home maker 32.7 12.2 4.3 10.1
Others 3.5 6.4 8.5 4.7

N 347 181 151 70

Bihar

Age
15-29 30.5 43.9 28.4 17.5
30-44 33.3 34.0 38.3 45.7
45-59 21.0 11.9 22.8 23.8
60 and above 15.1 10.1 10.6 13.0

Residence
Rural 97.7 92.8 84.9 79.4
Urban 7.3 7.2 15.1 20.6

Sex
Male 63.2 80.5 84.4 75.5
Female 36.8 19.5 15.6 24.5

Occupation
Salaried 30.2 32.6 23.5 21.1
Self employed 27.5 38.9 49.5 43.8
Home maker 27.6 18.9 7.7 18.6
Others 14.7 9.6 19.2 16.5

N 442 187 179 88
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Background No Formal
Schooling

Less than
Primary

Primary but
less than
Higher

Secondary

Higher and
above

Odisha

Age
15-29 14.8 27.8 32.9 0.0
30-44 28.8 38.3 54.9 100.0
45-59 27.6 18.6 11.2 0.0
60 and above 28.8 15.3 1.1 0.0

Residence
Rural 92.2 86.2 84.6 64.0
Urban 7.8 13.8 15.4 36.0

Sex
Male 32.1 72.9 93.8 100.0
Female 67.9 27.1 6.2 0.0

Occupation
Salaried 43.6 47.4 53.7 51.8
Self employed 18.0 29.5 34.2 27.3
Home maker 31.5 15.0 6.2 0.0
Others 6.8 8.2 5.8 20.9

N 255 264 146 30

Madhya Pradesh

Age
15-29 16.9 41.2 35.4 22.9
30-44 42.2 39.1 50.9 49.1
45-59 25.2 15.6 11.8 0.0
60 and above 15.6 4.1 1.9 28.0

Residence
Rural 90.7 80.8 79.8 65.0
Urban 9.3 19.2 20.2 35.0

Sex
Male 55.2 81.6 84.9 98.2
Female 44.8 18.4 15.1 1.8

Occupation
Salaried 30.9 14.7 17.5 36.8
Self employed 42.5 58.6 51.6 39.9
Home maker 22.2 11.9 6.8 1.7
Others 4.4 14.7 24.2 21.7

N 158 108 82 34
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Background No Formal
Schooling

Less than
Primary

Primary but
less than
Higher

Secondary

Higher and
above

Rajasthan

Age
15-29 23.3 45.8 49.9 32.1
30-44 49.6 40.8 40.5 28.5
45-59 13.5 10.5 7.3 29.2
60 and above 13.6 2.9 2.2 10.3

Residence
Rural 76.7 79.1 62.7 78.4
Urban 23.3 20.9 37.3 21.6

Sex
Male 51.4 86.3 94.1 100.0
Female 48.6 13.7 5.9 0.0

Occupation
Salaried 10.1 13.8 19.2 13.9
Self employed 54.3 71.1 74.9 86.1
Home maker 31.5 11.1 5.9 0.0
Others 4.1 4.0 0.0 0.0

N 114 79 53 12

Chhattisgarh

Age
15-29 18.0 34.8 59.4 34.9
30-44 40.7 41.6 27.6 41.3
45-59 22.1 20.3 7.8 7.6
60 and above 19.2 3.2 5.2 16.3

Residence
Rural 97.4 93.2 91.0 90.7
Urban 2.6 6.8 9.0 9.3

Sex
Male 43.7 68.8 83.1 100.0
Female 56.3 31.2 16.9 0.0

Occupation
Salaried 32.4 29.0 22.6 47.2
Self employed 41.8 47.7 53.5 25.4
Home maker 22.5 15.6 9.5 0.0
Others 3.2 7.6 14.5 27.4

N 447 208 118 36
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Background No Formal
Schooling

Less than
Primary

Primary but
less than
Higher

Secondary

Higher and
above

Jharkhand

Age
15-29 25.2 43.2 50.6 0.0
30-44 38.6 33.8 33.7 54.9
45-59 19.9 11.5 13.5 18.8
60 and above 16.3 11.5 2.2 26.3

Residence
Rural 88.6 78.6 74.7 63.4
Urban 11.4 21.4 25.3 36.6

Sex
Male 53.6 73.3 86.9 86.7
Female 46.4 26.7 13.1 13.3

Occupation
Salaried 40.2 32.4 40.8 45.6
Self employed 22.2 35.6 35.3 35.5
Home maker 25.5 16.3 7.4 2.5
Others 12.0 15.7 16.5 16.4

N 394 170 156 42

Uttarakhand

Age
15-29 13.5 41.4 27.7 0.0
30-44 43.4 32.1 43.3 0.0
45-59 22.1 14.5 29.0 0.0
60 and above 21.0 11.9 0.0 0.0

Residence
Rural 65.0 54.1 82.3 49.6
Urban 35.0 45.9 17.7 50.4

Sex
Male 71.6 99.0 100.0 94.7
Female 28.4 1.0 0.0 5.3

Occupation
Salaried 5.6 7.3 16.6 40.0
Self employed 35.2 61.4 43.9 46.7
Home maker 45.2 8.1 11.0 8.6
Others 13.8 23.2 28.5 4.8

N 35 28 47 19
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Background No Formal
Schooling

Less than
Primary

Primary but
less than
Higher

Secondary

Higher and
above

Assam

Age
15-29 8.6 18.3 25.4 27.2
30-44 29.6 50.7 55.1 56.0
45-59 35.1 20.0 14.7 10.7
60 and above 26.7 11.1 4.8 6.1

Residence
Rural 88.3 91.2 83.6 63.1
Urban 11.7 8.8 16.4 36.9

Sex
Male 42.1 57.9 68.5 80.2
Female 57.9 42.1 31.5 19.8

Occupation
Salaried 9.4 9.4 21.5 28.9
Self employed 23.8 44.2 35.1 27.4
Home maker 46.8 40.8 28.1 9.1
Others 20.0 5.5 15.3 34.6

N 195 425 355 114
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Table 5
Distribution of smokeless tobacco users by occupation and basic characteristics

Background Salaried Self
employed

Home
maker

Others

Uttar Pradesh

Age
15-29 26.0 31.7 23.1 20.8
30-44 47.8 39.1 39.3 16.8
45-59 12.8 15.6 18.3 4.5
60 and above 13.5 13.6 19.4 57.9

Residence
Rural 81.9 87.7 80.3 91.0
Urban 18.1 12.3 19.7 9.0

Sex
Male 96.0 89.9 16.6 87.7
Female 4.0 10.1 84.4 12.3

Occupation
No formal education 38.0 34.2 73.8 27.9
Less than primary 30.4 26.1 16.9 31.0
Above primary but less than higher

secondary
22.2 29.6 4.8 33.7

Higher secondary and above 9.3 10.2 4.5 7.4
N 347 194 174 34

Bihar

Age
15-29 33.3 25.6 43.5 33.2
30-44 43.7 35.4 33.3 16.8
45-59 16.6 24.5 17.2 11.7
60 and above 6.4 14.5 6.0 38.3

Residence
Rural 90.1 91.6 89.8 86.6
Urban 9.9 8.4 10.2 13.4

Sex
Male 87.7 95.5 6.0 81.5
Female 12.3 5.5 94.0 18.5

Occupation
Salaried 50.5 36.9 63.0 48.9
Self employed 27.8 26.6 22.0 16.3
Home maker 14.8 22.0 6.6 24.0
Others 7.0 16.3 8.4 10.9

N 257 317 206 126
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Background Salaried Self
employed

Home
maker

Others

Odisha

Age
15-29 28.9 28.9 22.4 2.7
30-44 44.1 14.1 29.1 0.0
45-59 21.6 22.4 22.3 12.9
60 and above 5.4 2.7 26.2 84.5

Residence
Rural 83.6 91.4 90.0 87.9
Urban 16.4 8.6 10.0 12.1

Sex
Male 76.3 81.9 0.0 77.3
Female 23.7 18.1 100.0 22.7

Occupation
Salaried 33.5 25.1 62.3 32.4
Self employed 37.0 41.7 30.2 39.7
Home maker 25.1 29.0 7.5 17.0
Others 4.4 4.2 0.0 10.9

N 336 187 133 39

Madhya Pradesh

Age
15-29 14.2 25.4 36.8 57.7
30-44 51.3 49.5 24.1 5.3
45-59 28.7 15.5 25.5 13.6
60 and above 5.7 9.5 13.6 23.4

Residence
Rural 73.0 89.2 78.8 81.8
Urban 27.0 10.8 21.2 18.2

Sex
Male 65.3 91.1 5.5 94.1
Female 34.7 8.9 94.5 5.9

Occupation
Salaried 50.0 32.2 60.4 12.1
Self employed 19.8 37.0 27.0 33.7
Home maker 17.8 24.6 11.6 41.8
Others 12.4 6.3 1.0 12.4

N 111 168 69 35
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Background Salaried Self
employed

Home
maker

Others

Rajasthan

Age
15-29 52.6 30.0 34.7 38.9
30-44 37.9 46.1 40.9 55.2
45-59 3.5 16.1 11.5 0.0
60 and above 6.0 7.8 12.9 5.9

Residence
Rural 58.0 78.0 76.7 82.7
Urban 42.0 22.0 23.3 17.3

Sex
Male 87.1 93.4 3.1 33.7
Female 12.9 6.6 96.9 66.3

Occupation
Salaried 29.5 31.8 71.8 54.3
Self employed 35.2 36.3 22.1 45.7
Home maker 25.4 19.8 6.1 0.0
Others 9.9 12.2 0.0 0.0

N 37 181 47 7

Chhattisgarh

Age
15-29 27.8 23.7 23.3 50.1
30-44 43.6 41.6 37.5 2.6
45-59 19.5 23.7 17.2 2.8
60 and above 9.1 11.0 22.0 44.5

Residence
Rural 93.7 96.7 93.2 94.5
Urban 6.3 3.3 6.8 5.5

Sex
Male 48.9 83.2 8.4 77.5
Female 51.1 16.8 91.6 22.5

Occupation
Salaried 56.4 50.2 68.2 23.6
Self employed 24.9 28.2 23.3 27.6
Home maker 11.6 18.9 8.5 31.3
Others 7.1 2.7 0.0 17.5

N 265 338 163 43
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Background Salaried Self
employed

Home
maker

Others

Jharkhand

Age
15-29 38.3 26.9 36.4 32.2
30-44 39.4 37.6 36.6 27.0
45-59 14.5 20.8 17.7 12.4
60 and above 7.8 14.6 9.4 28.2

Residence
Rural 79.4 82.5 83.4 84.3
Urban 20.6 17.5 16.6 15.7

Sex
Male 78.1 86.9 5.6 77.8
Female 21.9 13.1 94.4 22.2

Occupation
Salaried 50.2 36.9 65.5 41.2
Self employed 20.0 29.4 21.7 26.6
Home maker 23.3 26.9 9.0 25.8
Others 6.6 6.8 0.8 6.5

N 298 211 151 102

Uttarakhand

Age
15-29 29.1 37.5 8.1 25.9
30-44 19.7 47.2 45.3 29.6
45-59 21.7 12.0 26.4 28.7
60 and above 29.5 3.3 20.2 15.9

Residence
Rural 56.1 64.3 76.2 23.8
Urban 43.9 35.7 71.4 28.6

Sex
Male 98.5 100.0 65.3 95.4
Female 1.5 0.0 34.7 4.6

Occupation
Salaried 7.7 16.1 56.3 14.6
Self employed 11.5 32.3 11.5 28.2
Home maker 40.7 35.9 24.4 53.6
Others 40.1 15.6 7.8 3.7

N 22 55 29 23
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Background Salaried Self
employed

Home
maker

Others

Assam

Age
15-29 14.0 12.9 22.6 20.8
30-44 55.7 59.8 42.8 2.2
45-59 24.7 22.0 20.2 29.1
60 and above 5.6 5.4 14.1 47.9

Residence
Rural 81.1 86.4 88.3 75.0
Urban 18.9 13.6 11.7 25.0

Sex
Male 88.9 96.8 2.7 80.5
Female 11.1 3.2 97.3 19.5

Occupation
Salaried 10.3 11.8 24.5 23.2
Self employed 21.9 46.1 45.0 13.4
Home maker 43.1 31.7 26.8 32.4
Others 24.7 10.5 3.7 31.1

N 189 441 376 85
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Table 6
Results of Cox proportional hazard model showing the effect of background

characteristics of respondents on smokeless tobacco use
Background
characteristics

Model 1 Model 2 Model 2

Residence
Rural® 1 1 1
Urban 0.637*** 1.431** 1.240***

Education
No Formal Schooling® 1 1 1
Less than Primary 1.141 2.450** 1.851**
Primary but Less than Secondary 1.074* 1.320** 1.320**
Higher and above 0.831* 0.633** 2.135***

Occupation
Salaried® 1 1
Self employed 0.088*** 2.14***
Home maker 0.503*** 0.927**
Others 0.75** 2.772*

Awareness regarding bad health effects of tobacco
Yes ® 1 1
No 0.698* 0.917**

Mass Media Exposure
Yes ® 1 1
No 1.618* 1.286**

States
Uttar Pradesh® 1
Madhya Pradesh 1.028***
Bihar 2.922**
Rajasthan 2.118
Odisha 2.032**
Uttrakhand 0.792*
Jharkhand 1.108
Chhattisgarh 1.003**
Assam 2.079*

*** p<0.001; ** p<0.01; * p<0.10
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Completeness of Death Registration
under Sample Registration System

in India and Selected States

Ajit Kumar Yadav

Introduction

The sample registration system is the most widely used source for mortality statistics
in India. Although, registration of birth and death is compulsory in India under the
Registration of Birth and Death Act, 1969, yet the quality of civil registration data is too
poor to arrive at reliable estimates of mortality. The genesis of the sample registration
system lies in the scheme of sample registration of births and deaths in rural India which
was launched by the Registrar General of India in 1964-65 on a pilot basis. This scheme
became operational on full scale and was renamed as the sample registration system
(SRS) during 1969-70. SRS involves collection of data through two different procedures -
continuous enumeration and half yearly retrospective followed by matching of records 
from two sources. Records which are unmatched or partially matched are further verified
in the field. This methodology provides a cross check on the correction and completeness
of events. This procedure was developed by Deming and Chandrashekharan (1949).

Despite adopting the dual record system estimates of vital rates available through  SRS
are not free from errors especially in the context of completeness of death and birth
records. According to Bhat (2002), the omission rate is common in the registration system
and even in census of developing countries and therefore it is necessary to check their
completeness. In another study, Bhat (2002) used the generalised version of Brass growth
balance method to estimate the completeness of birth and death registration under SRS
and concluded that during the period 1981-90, 5 per cent of male deaths and 12 per cent
of female deaths were missed under SRS where as the omission rate of births was about
7 per cent in the country as a whole. On the other hand, direct verification of the
completeness of registration under SRS was carried out by the Registrar Genera of India
in 1980-81 which suggested an omission rate of 3.1 per cent for births and 3.3 per cent for
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deaths at the national level (Government of India, 1983). Although, estimates of vital rate
available through SRS are now almost universally used for demographic analysis, yet there
has been little attempt to assess the completeness of birth and death registration under
SRS in recent years. The Registrar General of India has also not made any attempt to
directly assess the completeness of registration under SRS since 1985.

Literature review

An assessment of the completeness of birth and death registration can be made
through direct verification as has been done by the Registrar General of India, or
indirectly using population models. There are several indirect methods available to
evaluate the completeness of death registration. These include methods proposed by
Brass (1975), Preston and Hill (1980), Martin (1980), Bennett et al (1981) and Bhat (2002).
Brass was the first to use population models to make an explicit estimate of the
completeness of death registration. Brass imposed two assumptions for assessing the
completeness of death registration. The first assumption was that the population was
stable i.e. age-specific growth rate was constant across ages. The second assumption, on
the other hand, was that completeness of death registration, c (the ratio of registered
deaths to true deaths), was constant with age beyond a certain age such as five or ten.
This method is based on the simple equality that holds true in any closed population
(simple balancing equation):

r(x+) = b(x+) - d(x+) (1)

Where, r(x+), b(x+) and d(x+) are the true rate of growth, birth and death for population
above age x and over at some defined period. This method is known as growth balance
procedure. Since the ratio of registered to true death is constant over age. Therefore,

d (x+) = d*(x+)/c.

Where d*(x) is the registered death rate at age x and above. After substitution in equation
(1), it becomes:

b*(x+)= r + (d*(x+))/c (2)

If the assumptions are exactly correct, equation (2) must hold for all ages and a plot of
b*(x+) against the reported death rate d*(x+) must follow a straight line. Brass suggested
estimating the completeness of death registration by doing a simple regression of b*(x+)
on d*(x+). The intercept of line is the growth rate, r, and the slope is 1/c, where c is the
completeness of registration.

Brass method has been widely used for estimating the completeness of death
registration, although, there are some limitations of the Brass approach which have been
pointed out by many researchers such as Martine (1980). It has been observed that in case
of rapid mortality decline, this method underestimates the extent of registration.
Moreover, the method is quite sensitive to departures from stability.
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Preston and Hill (1980) proposed a method that does not require the assumption of
stability. This method relates the size of a cohort at the second census to the size of the
same cohort at the first census on the basis of inter-censal deaths in the cohort. This
method assumes that the relative completeness of death registration is constant across
the ages within each source of data. Under this assumption, the following relationship
holds:

N*(1)/N*(2) = E(1)/E(2) + E(1)/C*(D*/N*(2))

And also, D* = (D)*(C)

Here, N(1) and N(2) are true size of the cohort, N*(1) and N*(2) are the reported cohort
size, E(1) and E(2) are the completeness of enumeration at census 1 and 2 respectively, D*
is the inter-censal deaths and C is the completeness of inter-censal death registration. As
in the Brass method, values of E(1)/E(2) and E(1)/C can be estimated by using a simple
regression applied to data on different cohorts. The two observed variables are
N*(1)/N*(2) and D*/N*(2). The intercept, E(1)/E(2), is the relative completeness of the two
census and the slope E(1)/R is the completeness of death registration at the second census
relative to the first census. One problem with this method is that it is sensitive to
overstatement of age which tends to distort the estimated relative completeness of death
registration.

Pathak and Ram (1981) compared the completeness of death registration in three
Asian countries - Malaysia, the Philippines and Thailand - around the year 1970 in order
to study the applicability and suitability of the techniques developed by Brass, Preston
and Hill and Martin. This study observed that the registration system in Malaysia was
better than that of the other two countries.

Bhat  (1995)  examined  the  impact  of  age  misreporting  on  adult  mortality
estimates and concluded that because of age misreporting, population in older age groups
were artificially inflated. He also concluded that a simple smoothing of age distribution
would not adequately correct the distortions in data. He observed that by using age
distribution with the artificially inflated population at older ages, estimates of male life
expectancy derived from popular techniques of inter-censal analysis were biased upward
by about four years while that of female life expectancy were biased upward by two years.

Bhat (2002) proposed a reformulation of the general growth balance method for
estimating census and registration completeness. He also suggested a new procedure of
line fitting that could be useful when age data are available for two points in time from
either census or surveys. Beyond correcting the death rates, the method is useful in
inferring relative completeness of the censuses, and in deriving a robust estimate of birth
rate under certain conditions.

Objectives

The present study attempts to estimate the completeness of death registration under
the sample registration system at national and state levels for recent periods. At the same
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time, the study also attempts to analyse the completeness of census enumeration. Specific
objectives of the study are as follow:

• To estimate the completeness of death registration under the sample registration
system (SRS) in India and in its major states for the period 1990-99 and 2000-09.

• To estimate the completeness of the census enumeration in India and in its major
states for the period of 1991-2001.

Data Sources

The analysis is based on the data available from three sources. The first data source
is the annual statistical report of the sample registration system for the period 1989
through 2009. The second data source used in the present analysis is the abridged life
tables for the period 1992-1996, 1993-1997 and 2002-2006 which are based on the age
specific death rates available through the sample registration system. Finally, the third
data source used is the population by age and sex enumerated at the 1981, 1991, 2001 and
2011 population census.

Methodology

We follow the method given by Bennett and Horiuchi (1981). This method is basically
an extension of the methodology given by Preston and Hill (1980) with some
modifications so that the assumption of the stability of population is not required. For the
stable population, Preston and Hill employed the relationship:

(1)

Here N(a) is the population age a, D*(x) is the true number of deaths experienced by
persons aged x in the current population and r is the growth rate for the stable
population. If completeness of death registration is constant at age a and above, then

D*(x) = k.D(x)       for all x $ a. (2)

Here D(x) is number of registered deaths to person aged x. Therefore from (1) and (2)

(3)

If we define
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Then the completeness of death registration can be estimated as Ñ(a)/N(a), when 
number of registered deaths by age, number of living persons by age and population
growth rate by age is available. More robust measure of completeness can be derived from
cumulating Ñ(a) and N(a). Cumulation would tend to absorb some of the distortion
resulting from age misreporting and differential registration and enumeration by age. So
the general equation given by Bennett-Horiuchi which holds true for any closed
population is given by

Bennett-Horiuchi method is based on two assumptions. First, completeness of death
registration (c) is constant at all ages and, second, median is the best estimate of overall
completeness of death registration if the first assumption holds. 

The following procedure was adopted to apply the Bennett-Horiuchi method:

• Total population by sex available for the years 1991, 2001 and 2011 was used to estimate
population of India and selected states for different years of the inter-censal period
using Newton forward and backward interpolation methods. This procedure provided
estimates of population for different years of the period 1990-99 and 2000-09. At the
same time exponential growth rate was used to estimate population for different years
of the inter-censal period 1991-2001.

• Age distribution of population was taken from SRS for different years for estimating
the population in five-year age groups for different years.

• Age specific death rates available from SRS were used to estimate total number of
deaths in different years of the period under reference.

• Estimated annual number of deaths were added to obtain total number of deaths
during 1990-99, 2000-09 and 1991-2001 for different age groups.

• Before 1995, the open ended age group in the SRS was 70+ years whereas since 1995,
the open ended age group is 85+ year. In order to make uniformity in the age groups
before and after 1995, age specific death rates and population composition in the age
group 70-74, 75-79, 80-84 and 85+ years was clubbed to give age specific death rate 
the open ended age group 70+ years.

• Finally, to estimate the completeness of death registration, population of two last age
groups and total deaths during the period has been used in MORTPAK which gives
completeness of death registration for each age group, median value for all age groups
and life expectancy at age five.

The procedure was applied to the country as a whole as well as for selected states of
India separately to arrive at estimates of the completeness of death registration for all
ages combined, estimates of death registration in different age groups and estimates of
life expectancy at age five.
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Analysis and Discussion

Table 1 presents the proportionate distribution of child population by age for India
and for its selected states. In 1991 child population in India constituted 13.1 per cent of the
total population which decreased to 11.7per cent in 2000 and to 10.2 per cent in 2009. In
states included in the analysis, there was a clear decreasing trend in the proportion of the
child population to the total population, although, in Bihar, this proportion appears to
have increased marginally in recent years. It may also be seen from the table there has
been some increase in this proportion during 1995-2000.

Table 2 also gives the proportion of child population to the total population derived
from the population census. At the 1991 census the child population in India accounted
for 12.3 per cent of the total population and this proportion decreased to 10.7 per cent at
the 2001 census. Similarly, in all the four states, the proportion of child population to the
total population decreases, although the pace of decrease varied from state to state.

Estimates of the completeness of death registration in different age groups are given
in tables 2 and 3 for the period 2000-09 and 1990-99 separately for males and females. It
is evident from these tables that completeness of death registration varies by state, by age
and by sex. Median completeness of death registration (c) gives the overall picture of
death registration. For the country as a whole, the completeness of death registration
under SRS was around 99.9 per cent for males and 82.7 per cent for females during the
period 2000-09. Among the four states, the completeness of male death registration was
75 per cent in Bihar; 81 per cent in Madhya Pradesh; 89 per cent in Rajasthan; and 86 per
cent in Uttar Pradesh. The corresponding proportions for female deaths are 63 per cent;
74 per cent; 70 per cent; and 84 per cent respectively which shows that compared to male
death registration, female death registration is poor in the country. It may also be seen
from these tables that, over the years, registration under SRS has tended to be more
accurate. For example deaths appear to have been over registered in the country and in
Rajasthan during the period 1990-99 whereas there had been gross under registration of
deaths in Bihar and Madhya Pradesh during this period. By comparison, results during
the period 2000-09 appear to be more consistent across states as well as across sex.

Table 4 provides estimates of completeness based on census data and it is very much
clear that census based estimates of completeness are better than SRS based estimates.
According to these estimates deaths are marginally over registered at the national level
and under registration at the state level is not very large. Moreover, male-female
difference in the death registration is also not very large. In Bihar, female deaths appear
to be over registered on the basis of the census data.

Table 5 gives estimates of life expectancy at age five obtained from SRS and Bennett-
Horiuchi method. The completeness of death registration is indicated by the ratio of
deaths registered under SRS and actual number of deaths occurred during the reference
period (c). If c>1, there is over registration of deaths under SRS and, in this case, estimate
of life expectancy at age 5 based on SRS will be less than that obtained from Bennett-
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Horiuchi method. On the other hand, if c<1 then SRS based estimate of life expectancy
at age 5 will be higher than that obtained from Bennett-Horiuchi method. During the
period 1990-99, the completeness of male deaths registration in India under SRS was 1.227
(over registration of deaths). Hence male life expectancy at age 5 given by SRS during this
period was lower than the male life expectancy at age 5 through the Bennett-Horiuchi
method. Same justification can be given in case of female life expectancy at age 5 at the
national level.

Conclusion

In absence of the efficient civil registration system, the sample registration system in
India is the only source to generate data for the estimation of vital events. The present
study finds that registration of deaths under SRS is not complete. During the period 1990-
99, SRS has over registered deaths at national level while during the period 2000-09,
deaths were under registered in the system. It has also been found that, during 1990-99,
the completeness of female death registration under SRS was quite lower than the
registration of male deaths. However, the situation appears to have improved during
2000-09, although the gap between male and female death registration continues. 
Among the four states included in the analysis - Bihar, Madhya Pradesh, Rajasthan and
Uttar Pradesh - the completeness of death registration under SRS appears to be the
poorest in Bihar whereas male-female gap in death registration appears to be relatively
the best in Rajasthan but the poorest in Uttar Pradesh. Comparison of the completeness
of death registration for the period 1990-99 and 2000-09 and for the census period 1991-01
suggests that there are errors in updating the age distribution or deaths in the sample
registration system. There is therefore a need to review SRS procedures related to
updating of vital events and sampled population so as to obtain more reliable estimates
of vital event at national and states level.
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Table 1
Proportion (per cent) of population aged 0-4 years in India and states

India/State SRS Census
1991 1995 2000 2005 2009 1991 2001

India 13.1 11.7 11.7 10.4 10.2 12.3 10.7
Bihar 15.6 13.1 14.5 13.1 13.5 13.6 13.3
Madhya Pradesh 14.4 13.5 13.1 11.6 11.1 13.8 12.2
Rajasthan 13.8 12.5 13.6 12 11.6 13.5 12.9
Uttar Pradesh 14.4 13.2 14 12 11.7 13.9 12.5
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Table 2
Completeness of death registration under SRS in India and states 2000-09

Age Group Male Female
India Bihar Madhya

Pradesh

Rajasthan Uttar

Pradesh

India Bihar Madhya

Pradesh

Rajasthan Uttar

Pradesh
0-4 ... ... ... ... ... ... ... ... ... ...

5-9 1.098 0.701 0.739 0.861 0.877 0.957 0.617 0.736 0.712 1.145
10-14 1.001 0.613 0.684 0.801 0.787 0.868 0.535 0.681 0.646 0.993

15-19 0.938 0.575 0.660 0.740 0.724 0.833 0.527 0.675 0.600 0.920
20-24 0.958 0.652 0.691 0.756 0.742 0.821 0.595 0.676 0.605 0.907

25-29 0.977 0.742 0.728 0.792 0.780 0.795 0.590 0.654 0.601 0.849
30-34 0.975 0.757 0.746 0.806 0.821 0.788 0.562 0.653 0.595 0.819

35-39 0.985 0.742 0.784 0.832 0.851 0.791 0.555 0.674 0.605 0.809
40-44 0.978 0.726 0.806 0.869 0.853 0.810 0.577 0.708 0.641 0.812

45-49 0.971 0.732 0.837 0.907 0.852 0.846 0.643 0.752 0.695 0.828
50-54 0.997 0.800 0.902 0.979 0.895 0.936 0.796 0.863 0.826 0.919

55-59 1.020 0.862 0.910 0.989 0.908 0.909 0.823 0.855 0.831 0.897
60-64 1.046 0.885 0.914 0.991 0.906 0.817 0.717 0.758 0.728 0.785

65-69 1.022 0.837 0.851 0.976 0.873 0.790 0.669 0.765 0.720 0.766
70-74 1.018 0.813 0.806 0.972 0.862 0.785 0.646 0.794 0.702 0.739

75-79 1.094 0.813 0.858 1.053 0.952 0.838 0.678 0.907 0.753 0.775
80-84 1.216 0.905 0.894 1.172 1.168 0.937 0.775 1.061 0.934 0.978

85+ ... ... ... ... ... ... ... ... ... ...
Median

completeness

0.999 0.750 0.806 0.888 0.858 0.827 0.630 0.744 0.699 0.838
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Table 3
Completeness of death registration under SRS in India and states 1990-99

Age Group Male Female
India Bihar Madhya

Pradesh

Rajasthan Uttar

Pradesh

India Bihar Madhya

Pradesh

Rajasthan Uttar

Pradesh
0-4 ... ... ... ... ... ... ... ... ... ...

5-9 1.335 0.304 0.427 1.514 0.813 1.271 0.339 0.306 1.428 0.861
10-14 1.219 0.276 0.389 1.434 0.719 1.171 0.315 0.263 1.349 0.757

15-19 1.134 0.278 0.404 1.348 0.683 1.117 0.337 0.282 1.320 0.749
20-24 1.177 0.349 0.475 1.406 0.753 1.120 0.417 0.324 1.361 0.818

25-29 1.242 0.444 0.556 1.529 0.853 1.116 0.461 0.345 1.357 0.834
30-34 1.257 0.503 0.611 1.554 0.910 1.108 0.474 0.362 1.310 0.837

35-39 1.250 0.543 0.665 1.528 0.934 1.082 0.489 0.387 1.280 0.831
40-44 1.227 0.575 0.733 1.499 0.956 1.069 0.520 0.429 1.281 0.837

45-49 1.193 0.612 0.612 1.464 0.963 1.066 0.577 0.486 1.307 0.876
50-54 1.192 0.681 0.531 1.460 1.011 1.094 0.659 0.553 1.284 0.939

55-59 1.216 0.748 0.648 1.441 1.069 1.140 0.746 0.642 1.319 1.017
60-64 1.293 0.820 0.751 1.525 1.170 1.163 0.789 0.714 1.314 1.077

65-69 1.270 0.824 0.782 1.482 1.153 1.072 0.743 0.696 1.167 0.997
70+ ... ... ... ... ... ... ... ... ... ...

Median
completeness

1.227 0.543 0.611 1.482 0.934 1.116 0.489 0.387 1.314 0.837
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Table 4
Completeness of death registration under census in India and states 1991-2001

Age Group Male Female
India Bihar Madhya

Pradesh

Rajasthan Uttar

Pradesh

India Bihar Madhya

Pradesh

Rajasthan Uttar

Pradesh
0-4 ... ... ... ... ... ... ... ... ... ...

5-9 1.129 0.837 0.889 0.925 0.814 1.053 1.051 1.024 0.939 0.981
10-14 0.981 0.689 0.768 0.777 0.677 0.939 0.930 0.924 0.825 0.855

15-19 0.991 0.752 0.778 0.813 0.695 0.985 1.076 1.005 0.892 0.930
20-24 1.037 0.882 0.817 0.884 0.773 1.010 1.159 1.035 0.940 0.993

25-29 1.034 0.895 0.806 0.890 0.822 0.944 1.028 0.950 0.883 0.941
30-34 1.028 0.849 0.797 0.880 0.828 0.934 0.955 0.944 0.866 0.905

35-39 0.993 0.794 0.775 0.867 0.809 0.926 0.921 0.939 0.861 0.884
40-44 0.963 0.755 0.766 0.854 0.779 0.934 0.951 0.961 0.878 0.912

45-49 0.983 0.776 0.792 0.881 0.804 0.973 0.994 0.990 0.897 0.944
50-54 0.991 0.780 0.807 0.882 0.816 1.005 1.066 1.047 0.943 1.016

55-59 1.097 0.843 0.898 0.974 0.910 1.096 1.134 1.137 1.036 1.112
60-64 1.112 0.792 0.890 0.994 0.905 1.023 1.006 1.024 0.962 1.018

65-69 1.046 0.679 0.821 0.932 0.817 0.938 0.961 0.931 0.899 0.967
70+ ... ... ... ... ... ... ... ... ... ...

Median
completeness

1.028 0.792 0.806 0.882 0.814 0.973 1.006 0.990 0.897 0.944
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Table 5
Estimates of life expectancy at age 5 from SRS and from Bennett-Horiuchi Method

India/State Male Female Male Female
SRS

1992-96

B-H

1990-99

SRS

1992-96

B-H

1990-99

SRS

2002-06

B-H

2000-09

SRS

2002-06

B-H

2000-09
India 62.1 63.5 64.4 65.2 63.8 62.2 67.4 63.2

Bihar 62.6 50.7 61.8 48.3 65.5 59.5 65.4 57.2
Madhya Pradesh 60.0 51.5 60.3 45.1 62.1 57.7 63.9 59.5

Rajasthan 61.6 67.9 63.9 71.9 64.6 62.3 67.7 63.9
Uttar Pradesh 60.9 58.5 61.7 58.1 62.6 59.2 63.8 61.2

B-H Bennett-Horiuchi
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Change in Fertility Behaviour of
Illiterate and Literate Women in Madhya Pradesh

Mithlesh Chourase 

Introduction

It is well known that fertility levels vary by the educational status of women. Evidence
available from India as well as from different parts of the world clearly shows that fertility
of illiterate women is higher than the fertility of literate women. In this paper, we analyse
the difference between fertility of illiterate and literate women in Madhya Pradesh by
applying the proximate determinants of fertility framework. We also explore the factors
responsible the observed difference in the fertility of illiterate and literate women in the
state. Madhya Pradesh is the second largest state of India in terms of geographical area
(308,244 sq. km.). Total population of the state was enumerated to be 72,597,565 at the
2011 population census which accounts for approximately 6 per cent of the population of
the country. In recent years, there is evidence of fertility decline in the state, although
fertility remains high as compared to national average. According to the sample
registration system, the total fertility rate the state, in 2012, was 2.9 live births per woman
of reproductive age compared to the national average of 2.4 live births per woman of
reproductive age (Government of India, 2013). Information available through the sample
registration system also suggests that there is a wide gap between fertility of illiterate
women (3.2 live births per woman or reproductive age) compared to fertility of literate
women (2.8 live births per woman of reproductive age). Moreover, there is evidence to
suggest that fertility decline in the illiterate women has been faster than that in the
literate women. The observed difference in the fertility of illiterate and literate women
is due to the difference in the levels of proximate determinants of fertility in illiterate and
literate women. Similarly, the differential pace of transition in fertility of illiterate and
literate women of the state may be attributed to the differentials pace of change in the
proximate determinants of fertility in illiterate and literate women.  These considerations
constitute the rationale for the present analysis.
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The paper is organized as follows. Section 2 of the paper describes the data sources
used for the analysis along with the methodology adopted for analysing fertility transition
in the state. Findings of the analysis are presented in section 3 while section 4 of the paper
summarises findings of the analysis and discusses conclusions drawn on the basis of the
analysis.

Data and Methods

The study is based on the data available from different sources including sample
registration system (SRS), National Family Health Surveys (NFHS), District Level
Household Surveys (DLHS) and the population census. The fertility indicator used in the
present analysis is the total fertility rate which is universally used to measure and monitor
fertility transition. Estimates of total fertility rate have been taken from the sample
registration system. On the other hand, data available through NFHS and DLHS have
been analysed to understand changes in the proximate determinants of fertility in
illiterate and literate women.

Bongaarts proximate determinants of fertility framework (Bongaarts, 1978; 1982) has
been applied to examine the contribution of different proximate determinants of fertility
to the difference between fertility of illiterate and literate women as well as to fertility
change in illiterate and literate women. The analysis has been carried out for literate and
illiterate women separately. The Bongaarts  proximate determinants of fertility framework
is defined by the relationship

(1)

where,

TFR is the total fertility rate,

mC  is the index of proportion married,

cC  is the index of contraception,

aC  is the index of induced abortion,

iC  is the index of postpartum fecundability, and
TF is the total fecundity rate.

m c iThe method of estimating the indexes C , C , Ca and C  are described in Bongaarts
(1978). All the four indexes vary between 0 and 1. If an index has a value 1, it has no
fertility inhibiting effect. The smaller is the index the larger is its fertility inhibiting effect.

It follows from equation (1) that

(2)

Following Kim and Strabino (1984), the difference between the total fertility rate can
now be decomposed as follows:
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(3)

mwhere M is the direct contribution of the difference in the index C , C is the direct

ccontribution of the difference in the index C , A is the direct contribution of the

a idifference in the index C , I is the direct contribution of the index C , and F is the direct
contribution of the difference in TF. The terms MC, etc. in equation (3) are the 2  ordernd

indirect contributions; MCA, etc. are 3  order indirect contributions, MCAI, etc. arerd

indirect 4  order contributions, and MCAIF is the indirect fifth order contribution. Theseth

contributions are defined as follows:

M =

MC =

MCA =

MCAI =

MCAIF=

Other terms of equation (3) may be defined accordingly. Following Goldfield’s rule of 
proportionately allocating indirect contributions of different determinants to the direct
contribution of the proximate determinants (Durand, 1984), the total contribution of the
difference in a proximate determinant of fertility to the difference in the total fertility rate
may be calculated as

(4)

where

(5)
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Other terms of equation (4) may be defined accordingly. Using equation (4), the change
in the fertility of illiterate women over time can be decomposed as

(6)

Similarly, the change in the fertility of literate women can be defined as

(7)

Finally, the difference in the change in fertility of illiterate and literate women can
now be defined as

(8)

We use equation (8) to analyse differential change in total fertility rate of illiterate and
literate couples in Madhya Pradesh between 2001 and 2010.

Findings

Table 1 presents estimates of TFR and ASFR of illiterate and literate women in Madhya
Pradesh. In 2001, the TFR in illiterate women of Madhya Pradesh was 5.1 compared to a
TFR of 3.1 in the literate women of the state. By 2010, the TFR of illiterate women
decreased to 3.9 whereas the TFR of literate women could decrease to 3.0 only which
shows that the decrease in TFR of illiterate women (23 per cent) was substantially faster
than the literate women (3 per cent) in the state. Because of the rapid decrease in the TFR
of illiterate women, the TFR for the state as a whole decreased from 3.9 in 2001 to 3.2 in
2010.

The reason behind virtually little decrease in TFR of literate women in the state is the
fact that the decrease in the fertility of literate women was confined to women aged 30-39
years only whereas fertility of illiterate women decreased in all age groups except the age
group 15-19 years. By contrast, there has been a very rapid increase in the fertility of
literate women aged 20-24 years during the period under reference. Even in the age group
40-44 years, the fertility of literate women increased during the period under reference.

The differential decrease in the fertility of  illiterate women compared to literate
women suggests that the change in the proximate determinants of fertility has been
different in illiterate women as compared to literate women. Table 2 presents estimates
of proximate determinants of fertility for illiterate and literate women in Madhya Pradesh
at two points of time - 2001 and 2010. The contraceptive prevalence rate in illiterate
women increased from around 39 per cent in 2001 to around 55 per cent in 2010 whereas
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the contraceptive prevalence in literate women increased from around 47 per cent to 55
per cent during this period which shows that increase in contraceptive prevalence rate
has been faster in illiterate than in literate women during the period under reference. At
the same time, the contraceptive use effectiveness decreased more sharply in literate
women than in illiterate women during this period so that the decrease in the index of
contraception has been faster in illiterate women than in literate women during the
period under reference.

The incidence of induced abortion, on the other hand, decreased in both illiterate and
literate women between 2001 and 2010. However, the decrease has been faster in literate
than in illiterate women. As the result of the decrease in the incidence of induced
abortion, the index of abortion increased in both literate and illiterate women. However,
this increase has been faster in literate than in illiterate women. On the other hand, the
mean duration of breast feeding decreased marginally in illiterate women but increased
substantially in literate women so that the index of post partum infecundity remained
unchanged in illiterate women but decreased in literate women. Finally, the total
fecundity rate increased in both illiterate and literate women but the increase has been
faster in literate as compared to illiterate women during the period under reference. 

Results of the application of equations (6), (7) and (8) are presented in table 3. Among

cthe illiterate women, the decrease in the index of contraception C  has been responsible

cfor the decrease in TFR during the period under reference. In fact, except the index C ,
the remaining three indexes as well as total fecundity of the illiterate women has either
increased or remained unchanged so that the decrease in TFR has been slower than that

cdetermined by the decrease in the index C .

On the other hand, very slow decrease in TFR in literate women has been due to some

asubstantial increase in the fecundity of these women and the increase in the index C
which means a decrease in the incidence of induced abortion. The decrease in the index

cC  in literate women has been much slower than that in illiterate women.

Finally, the relatively faster decrease in the fertility of illiterate women as compared
to the decrease in the fertility of literate women in Madhya Pradesh may be attributed to

crelative faster decrease in the index of contraception C  and relatively slower increase in
the fecundity of illiterate women as compared to the decrease in the index of
contraception and increase in the fecundity of literate women. A faster decrease in the
index of contraception implies that the increase in the contraceptive prevalence rate in
illiterate women of the state has been faster than that in literate women during the period

aunder reference. Similarly, the increase in the index of induced abortion C  has been

mrelatively slower in illiterate women. By contrast, the index of marriage C  decreased in
literate women but increased marginally in illiterate women while the index of fertility
inhibiting effect of breast feeding remained unchanged in illiterate women during the
period under reference but decreased in literate women. Obviously, the pattern of change
in proximate determinants of fertility has been different in illiterate as compared to
literate women of the state. 
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Conclusions

The present study has made an attempt to understand the factors that contributed to
relatively faster decline in fertility of illiterate women in Madhya Pradesh as compared
to that of literate women during the period 2001 through 2010. The analysis clearly
highlights the fact that the fertility transition path of illiterate women has been radically
different from the fertility transition path of literate women in Madhya Pradesh. This
observation is important from the perspective of further decrease in fertility in the state.
At present, the total fertility rate in the state is well above the replacement level and
continued efforts are needed to accelerate the pace of fertility transition in the state. The
analysis also suggests that planning and programming for family planning services
delivery must take into consideration that the fertility transition path of different
population groups in the state.
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Table 1
Age specific fertility rates by educational level in Madhya Pradesh, 2001 and 2010

ASFR
Illiterate Literate

Change in ASFR
(per cent)

2001 2010 2001 2010 Illiterate Literate

15-19 82.7 100.4 34.0 35.6 21.4 4.8

20-24 342.3 319.4 217.8 259.0 -6.7 18.9

25-29 240.8 222.1 183.2 197.0 -7.8 7.5

30-34 148.1 82.4 75.2 66.9 -44.4 -11.1

35-39 74.3 37.3 34.7 24.4 -49.8 -29.8

40-44 41.8 13.0 6.2 7.5 -68.9 21.2

45-49 15.0 5.5 0.6 3.2 -63.3 432.1

TFR 5.1 3.9 3.1 3.0 23.5 3.2

Source: Registrar General of India
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Table 2
Estimation of selected fertility measures, proximate determinants and indices of

proximate determinants for Madhya Pradesh

Proximate variables Illiterate literate Total

 2001 2010 2001 2010 2001 2010

Proportion of females in the age
group (15-49) married (m)

Proportion using contraception (u) 0.39 0.55 0.47 0.55 0.42 0.55

Contraceptive use-effectiveness (e ) 0.97 0.95 0.88 0.83 0.93 0.90

Total abortion rate (a) 0.25 0.09 0.50 0.25 0.42 0.17

Duration of postpartum
infecundity (I)

7.59 7.41 5.95 6.68 7.13 7.10

mIndex of marriage (C ) 0.91 0.92 0.78 0.75 0.84 0.82

cIndex of Contraception (C ) 0.59 0.43 0.54 0.48 0.57 0.45

aIndex of abortion (C ) 0.97 0.99 0.91 0.95 0.94 0.97

iIndex of postpartum infecundity (C ) 0.77 0.77 0.82 0.79 0.78 0.78

Total fertility rate (TFR) 5.1 3.9 3.1 3.0 3.9 3.2

Total fecundity rate (TF) 12.7 13.1 9.9 10.9 11.1 11.3
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Table 3
Decomposition of the change in the total fertility rate (TFR) in Madhya Pradesh

Fertility and proximate
determinants

Change between 2001 and 2010 Difference

Illiterate Literate

Total fertility rate (TFR) -1.200 -0.100 -1.100

mMarriage (C ) 0.049 -0.120 0.169

cContraception (C ) -1.417 -0.360 -1.057

aAbortion (C ) 0.092 0.132 -0.039

iPostpartum infecundity (C ) 0.000 -0.114 0.114

Total fecundity rate (TF) 0.076 0.362 -0.287
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Changing Facets of Public Health Services in India
Institutionalising Rogi Kalyan Samiti

Madhya Pradesh

Pallavi Soni

Introduction

The present paper analyses the institutionalization of Rogi Kalyan Samiti (RKS) in
Madhya Pradesh as an innovative effort to improve the functioning of the public health
care delivery system. The health status of the people of Madhya Pradesh is amongst the
poorest in the country and poor performance of the public health care delivery system is
frequently identified as one of the reasons along with such factors as poverty and low
levels of social and economic development, high disease burden, etc. The public health
care delivery system of the state, like in other states of the country, has traditionally been
funded through budgetary resources but budgetary constraints have hampered its
development and expansion.

In the above context, the state took a major initiative of alternative financing the
public health care services delivery through granting functional autonomy to public
health care delivery institutions and introduced the concept of Rogi Kalyan Samiti (RKS)
to improve the efficiency and quality of hospital services.  Essential features of the
concept, first evolved at the district hospital Dewas in 1994, was to partially recover the
cost of hospital services through user charges and using the funds raised in strengthening
hospital services. 

Subsequently, the concept was introduced in all the district hospitals of the state and
latter extended to 53 Civil Hospitals and 228 Community Health Centres that existed at
that time. The concept gained international recognition when it was recognised as the
most innovative development project by the Global Development Network. With the
launch of the National Rural Health Mission, the concept was included as one of the core
components of the Mission to promote community participation in the management of
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public hospitals.  The RKS based model of hospital management is also in line with the
government commitment to decentralize the public administration system and promote
popular participation in the administrative and decision making processes.  With the
incorporation of RKS in the framework for the implementation of National Rural Mission,
the constitution of RKS in the public hospitals  has become an important intervention in
the health sector reforms throughout the country. 

Details about the organisation, functions and responsibilities of RKS and its linkages
with the existing hospital management system are given elsewhere (Chaurasia, 2000;
Mohanty, 2000). Since the modest beginning in 1994, the concept of RKS has now been
firmly entrenched within the public health care delivery system of Madhya Pradesh. By
the year 2010-11, RKS had been constituted in 50 district hospitals, 57 civil hospitals, 333
community health centres and 1071 out of 1157 Primary health centres of the state. During
the year 2010-11, RKS, in the state, generated a revenue of Rs 20.69 crore out of which Rs
16.60 crore was spent in strengthening hospital services. RKS has emerged as an
operationally feasible local level institutional arrangement with a focus on a needs–based
approach of improving the availability and quality of hospital and services. It has also
been perceived as the local response to the problems being faced by a public hospital in
delivering healthcare services to the people.

With the adoption of the RKS as the model of community participation under the
National Rural Health Mission, a number of studies have been carried out in different
states of the country to analyse and study the functioning of RKS in different contexts
(Adsul, 2013; Chaurasia, 2004; Government of India, 2011; Rawat et al, 2009). In Madhya
Pradesh, however, no study has been carried out in recent years to analyse functioning
of RKS and its impact on the delivery of health care services through public hospitals of
the state. There has also bee little effort to seek stakeholders - the beneficiaries or the
people, the health care services providers and the members of the RKS - perspectives
about the relevance of RKS in hospital management. The present study is an attempt in
this direction.

Objectives

The present study is aimed at an objective assessment of the functioning of Rogi
Kalyan Samiti in district Bhopal, Madhya Pradesh with a focus on the barriers to their
effective implementation. Specifically, the study aims

1. To study the functioning of RKS in the context of the guidelines laid down under
National Rural Health Mission, 

2. To understand the perception of different stakeholders - members of the Rogi Kalyan
Samiti, providers of health care services and the beneficiaries about the role of Rogi
Kalyan Samiti. 

3. To identify the barriers in the effective implementation of RKS.
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Methods and Data Sources

The study is exploratory one involving a combination of qualitative and quantitative
data collection and triangulation of data for the purpose of analysis, and interpretation.
The study is predominantly qualitative in nature as the aim is to understand the
perception and varied interpretation of respondents about RKS. Semi-structured
interview schedules were used for data collection and to explore areas  of further research
through an interpretive, naturalistic approach. 

Quantitative data supported the qualitative data to analyse the beneficiary
perspective, resources generated, utilisation pattern, etc. Data were collected from three
groups of stakeholders - the member of the RKS, the patient or the beneficiary and the
health care services providers or the field functionary. The study covered four public
health institutions - district hospital, Bhopal, one Community Health Centre and two
Primary Health Centre. In all 30 members of RKS and 50 beneficiaries were surveyed as
part of the study.

Thematic content analysis technique was used for data analysis. The analytic
induction was the process of building explanations in the qualitative analysis by
constructing a set of causal links between events and actions which were depicted
through conceptual framework. Gantt chart and matrix analysis was used for analyzing
financial aspects of RKS. The quantitative data were analysed using SPSS.

Findings

Findings of the study are presented in two perspectives - the perspective of the
beneficiary and the perspective of the functionary. Beneficiaries included patients
attending the hospital on the day of visit. In all 50 beneficiaries were contacted. The
profile of the beneficiaries covered under the study is given in table 2. Majority of the
beneficiaries surveyed (32 per cent) visited the health facility for obstetric and 
gynaecology related problems such as delivery, ANC, etc. Majority of the beneficiaries
either got drugs from the hospital they visited or consulted the doctor or other staff in the
hospital. Interestingly, all the beneficiaries reported that there was improvement in the
services and facilities available in the hospital during the last one year. 

On the other hand, functionaries covered in the present study were grouped into
three categories - 1) members of RKS; 2) core health professionals (doctors and medical
Officers), and 3) field functionaries - allied health professionals like nurses, pharmacist,
lab technicians. The focus of the analysis has been on the operational aspects of RKS. 

As interpreted from Table 3 and 4, awareness about the existence of RKS was however
found to be very poor among the beneficiaries contacted. Only 16 (32 per cent)
beneficiaries had heard of RKS as they were charged Rs 5/- in the name of RKS while 19
(38 per cent) did not even heard of RKS. Similarly, only a small proportion of the
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beneficiaries had any idea about citizen’s charter related to the services and facilities
available at the hospital. In fact, half of the beneficiaries had no knowledge of citizen’s
charter. Poor knowledge of the beneficiaries about the existence and functions of RKS
may be due to poor IEC activities at the health facilities. Comparatively, in-patients were
found to be more aware of RKS as they got a receipt of the charges they paid in the name
of RKS. However, the community at large was unaware of the fact that RKS was
functioning in the health facility. More importantly, there was little effort at the
institution level to popularise the RKS as an innovation to improve the functioning of the
hospital. The general perception in the community was that whatever improvement and
changes in the hospital were there, they were due to the medical officer in-charge of the
hospital and not due to RKS.

The beneficiaries surveyed had a range of expectations from RKS. Majority of them
were of the view that the main function of RKS should be development of hospital
infrastructure and waste disposal. Some of the beneficiaries were also of the view that
improving the availability of drugs should be an important responsibility of RKS. On the
other hand, around one fifth of the beneficiaries were of the view that RKS should ensure
expansion of hospital infrastructure facilities, provision of medicines, drinking water and
cleanliness of hospital premises and facilities for patients. A small proportion (12 per cent)
of the beneficiaries reported that RKS should take care of maintenance and repair of
hospital equipments. Similarly, around 40 per cent of the beneficiaries were of the view
that RKS should ensure establishing public grievances system in the hospital.

Hospital functionaries, on the other hand, suggested a number of facilitating and
inhibiting factors related to the smooth functioning of RKS in the hospital (Table 5). All
the functionaries interviewed were of the view that RKS had resulted in the availability
of sufficient funds for organising hospital services. However, they also identified a
number of inhibiting factors, the most important of which was the delay in implementing
the decisions taken by RKS. Other important inhibiting factors included lack of consensus
in hospital purchases and the tendency of the members of RKS to avoid participating in
meetings or lack of commitment towards the objectives of RKS.  Other inhibiting factors
included non-availability of proper expenditure guidelines, burden of additional
responsibilities, and little impetus towards real hospital management.

Discussions

The structure of RKS is fragmented. It operates through two bodies. This has resulted
in improper organisation and planning of its meetings which directly affect the decision
making and policy formulation process. The guidelines laid down under National Rural
Health Mission stipulate that RKS is a patient welfare entity or an innovative project for
the management of public hospitals through community participation (Government of
India, no date). Although the structure of RKS is designed to ensure adequate number of
representatives from the community but whether the normative composition is achieved
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is questionable. Another area of concern is the unspent amount. Financial guidelines laid
down under the National Rural Health Mission had not percolated below the district
level. Most of the expenditure incurred by the RKS is of non-recurring nature such as
renovation, construction, etc.

It can be concluded from the present study that there has been an improvement in the
availability of funds at the hospital level after the establishment of RKS. Investment in
infrastructure development has resulted in remarkable improvement in the utilisation of
funds generated by RKS. Similarly, increased availability of funds appears to have resulted
in the availability of broad spectrum of drugs and laboratory reagents at the local level.
Improved availability of drugs in the hospital is expected to have resulted in the decrease
in out-of-pocket health expenditure. RKS has also provided the option for meeting the
human resources needs at the local level and to improve the quality of services delivered
through the hospital. The introduction of public-private partnership at the hospital level
has also resulted in increased availability of specialised services leading to improved
quality of services and hence their utilisation. 

However, utilisation of funds is improper in the sense that the funds remain under
utilized or most of the money is spent on infrastructure development. The present study
has also found that development of the infrastructure has in general failed to produce a
noticeable impact on utilization of hospital services. 

Conclusions

Main conclusions of the present study may be summarised as under:

• RKS has definitely been successful in generating additional funds through user
charges at the hospital level.

• RKS is mainly involved in enhancing quality of OPD and IPD services. Utilisation of
services as well as quality of services in the hospitals visited has improved in general
after the constitution of RKS.

• RKS has however not been able to promote community participation in hospital
management.

• Utilisation of funds generated through RKS remains unsatisfactory. Most of the
expenditure has been incurred in infrastructure development.

• Awareness of the community at large about RKS remains poor.

• Members of RKS are not clear about the objectives of RKS. They lack motivation and
commitment to the cause of improving hospital services.

The findings of the present study suggest that RKS has evolved as an administrative
mechanism controlled by civic authorities rather than by community members.
Moreover, there has been little effort to build the professional competency of RKS in
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managing the hospital. Despite these limitations, RKS appears to have succeeded in
changing the perception of the community towards public health facilities. There is
evidence to suggest that these facilities have started regaining faith of the people.
Moreover, the bureaucratisation of RKS has affected the effectiveness of RKS. There is
also continued conflict among influential stakeholders which has also affected the
sustainability and effectiveness of RKS. The analysis suggests that RKS can be a viable and
feasible model of improving hospital efficiency and effectiveness through initiating the
process of community empowerment along with decentralization to achieve expected
outcomes.

Recommendations

• Incentives may be provided to the members of RKS to increase their motivational
levels.

• Regular updates and periodic orientation of the members of RKS should be organised.

• Guidelines for expenditure of funds should be framed, and audit mechanism must be
defined in the RKS Charter.

• Barriers to effective functioning of RKS should be identified at the earliest and
effective measures should be taken to eliminate these barriers. It is critical that RKS
meets regularly.

• Contact details of RKS members must be displayed in the hospital to promote
transparency and ensure grievances redressal.

• Efforts should be made to increase community participation in the management of
the hospital.

• Awareness generation activities should be organised to improve the awareness level
of the beneficiaries.

• There should be proper feedback mechanism to effectively implement the decisions
taken by RKS.
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Table 1 
Various themes and coding categories used in thematic content analysis

Major Themes Coding Categories

1) Functioning of Rogi Kalyan Samiti Identification of patient problems
Organization and planning of meetings
Decision making
Expansion of hospital infrastructure
Activities conducted under RKS
Referral services and training programs
Public Grievance Redressal System
Encouraging community participation

2) Financial aspects of RKS Sources of funds
Amount of funds received
Auditing 
 Funds Utilization patterns

3) Perception about RKS Benefits
Challenges
ways of improvement
facilitating /inhibiting factors in
functioning

4) Knowledge about RKS Functions and Funding
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Table 2

Illness profile and health seeking behaviour of beneficiaries

Variables Categories Number Per cent
Purpose of visit to health facility For every illness 34 68.0

Occasional 16 32.0
Reason for last visit to health facility Minor illness 19 38.0

Major illness 15 30.0
Delivery 16 32.0

Kind of service availed from health
facility

Consultation 17 34.0
Laboratory 8 16.0
Drugs 18 36.0
Transport/others 7 14.0

Any improvements in health services
in last one year

Yes 50 100.0
No 0 0.0
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Table 3
Awareness of beneficiaries about Rogi Kalyan Samiti

Variables Categories Number %
Whether heard of  RKS Yes 16 32.0

No 19 38.0
Don’t Know 15 30.0

Whether heard of citizens’ charter Yes 7 14.0
No 18 36.0
Don’t Know 25 50.0
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Table 4
Perception of beneficiaries about Rogi Kalyan Samiti

Variables Categories Number Per cent
Activities conducted under
RKS

Health camps 2 4.0
Hospital infrastructure 22 44.0
Waste disposal 10 20.0
Doctors training 4 8.0
Drug provision 6 12.0
Repair and maintenance 6 12.0
Hospital infrastructure +
waste disposal

36 72.0

Drugs + repair,
maintenance

18 36.0

Health camps +  doctors
Training

11 22.0

Satisfaction level on
availability of night
emergency services

Good 19 38.0

Moderate 26 52.0
Bad 5 10.0

Any additional facilities
through RKS 

Blood bank 11 22.0
Invertors 19 38.0
Diagnostics 13 26.0
Specialists 7 14.0
Blood bank + diagnostics 24 48.0
Invertors + specialists 30 60.0

Quality of services Excellent 12 24.0
Satisfactory 31 62.0
Unsatisfactory 7 14.0

Public Grievance Redressal
system

Yes 19 38.0
No 13 26.0
don’t know 9 18.0
No response 9 18.0
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Table 5
Facilitating (F) and inhibiting (I) factors related to the smooth functioning of RKS

Factors Number Per cent
Availability of sufficient amount of funds for RKS (F) 30 100.0
Decisions not implemented in time (I) 28 93.3
No consensus for purchasing (I) 19 63.3
Tendency of members to avoid meeting (I) 18 60.0
Members not serious about RKS objectives (I) 14 46.6
Most of the meeting is one sided (I) 10 33.3
Confrontation among members (I) 5 16.6
Some members do whatever they like during meeting (I) 2 6.7
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Table 6
Benefits, challenges and ways of improving functioning of RKS

Benefits Challenges Ways of Improvement
Patient and Hospital
services improved (11)

Generation of Funds(14) Monitoring of activities of
RKS (15)

Boon to patients to meet
their emergency
requirements like finance ,
transport, etc (2)

Management and 
coordination (6)

Regular meetings (15)

Immediate provision of
services to patients (3)

Irregular meetings (10) Providing independence,
Out of district
administration clutches
(10)

Financial stability in the
hospital (10)

Consensus among
members (6)

Measures to Control
interference from local
politics (8)

Beneficial entity for
hospital welfare(1)

Misuse of Funds (2) Measures to check the
misuse of funds, any
pilferage, etc. (5)

Hospital maintenance and
amenities possible now (3)

Political pressure in
villages (6)

Regular Auditing (3)

Human Resource
insufficient (5)
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