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Introduction

Suresh Jungari

The present monograph includes a selection of research papers that were
presented at the XVII Bhopal Seminar 2019. The theme of the XVII Bhopal
Seminar 2019 was Population and Sustainable Development in India. The Seminar
was organised by MLC Foundation and ‘Shyam’ Institute at Bhopal during 23
through 25 January 2019. During the Seminar 35 research papers were presented
on different aspects of population and sustainable development in India, out of
which 12 research papers were selected for publication as a monograph. The papers
included in the present monograph were selected following a three-step selection
process. The first step of the selection process involved the Chairperson and the
Rapporteur of different Technical Sessions of the XVII Bhopal Seminar 2019 who
were requested to select at the most two research papers presented in their Technical
Session. On the basis of the recommendations put forward by the Chairperson and
the Rapporteur of each Technical Session, the presenting author of the research
paper was informed about the selection of the paper for publication in the
monograph and was asked to submit the revised paper on the basis of the
discussions and deliberations at the Seminar. The revised papers were then peer-
reviewed and the papers were revised by the respective author(s) on the basis of the
review. Finally, all papers were edited by the editors and the edited version of the
paper was sent to the presenting author for her or his final approval for publication
in the monograph. 

The present monograph is the thirteenth in the series of the annual monograph
published by the MLC Foundation and the ‘Shyam’ Institute. Earlier monographs
have covered wide-range of topics pertaining to population and development
including sustainable development and health related issues of marginalised
communities. The Annual Bhopal Seminar was instituted by the ‘Shyam’ Institute
in 2007 to promote and facilitate research and debate on contemporary population
and development related issues. Over the years, the Annual Bhopal Seminar has
emerged as an important platform for presenting and debating population and
development research in India, especially by young researchers. Many research
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scholars, especially, young ones, from reputed universities from India and abroad
have presented their research papers in the Bhopal Seminar and have benefited from
the discussion and debate at the Bhopal Seminar.

This monograph includes twelve research papers covering different aspects of
population, sustainable development and health in India. The first paper of the
monograph focuses on human progress in India and states/Union Territories during
the period 1995 through 2015. The paper is aimed at comparing the progress in
human development in terms of the trend in human development index. This is the
first study of its kind that has used panel data on the human development index
(HDI) covering all states and Union Territories of the country as they exist today
and the period 1995 through 2015 to analyse the progress in human development
in India using robust statistical analysis. The paper highlights the fact that the state
of human development in the country remains average, in general, and there is
strong disparity in human progress across states/Union Territories. There are,
however, indications that states and Union Territories of the country have
converged over time as far as human development is concerned. The paper also
indicates the likelihood of some divergence in human development across
states/Union Territories in the coming years if the trend in human progress during
1995-2015 continues in the near future which implies an increase in the diversity or
the inequality in human progress across states/Union Territories. On the whole, the
human progress in the country is the most likely to remain average by international
standards if the trend observed during 1995-2015 is continued in the coming years.

The second paper of the monograph highlights the challenges in the
implementation of Pradhan Mantri Jan Arogya Yojna (PMJAY) on the basis of the
experience in the implementation of Rashtriya Swasthya Bima Yojna (RSBY). The
study uses both primary and secondary data to analyse the performance of RSBY.
The primary data for the study come from a survey carried out in a village in Odisha
in 2014. The secondary data come from the 71st round of the National Sample
survey and shows the coverage of RSBY across states of the country. The primary
data, on the other hand, suggests that although 75 per cent of the households in the
surveyed village were enrolled under the RSBY, yet the utilisation of RSBY was not
optimal leading to high levels of out of packet expenditure. The primary data also
show that there was lack of proper awareness about the scheme; lack of interest of
the population to get benefited from the scheme and the lack of helping system from
the providers of RSBY. The study also found that out migration was the leading
factor behind the under utilisation of RSBY.

The third paper of the monograph proposed an alternative approach of
estimating the mean duration of post partum amenorrhoea (PPA) from the mean
duration of breast feeding and compared results based on the new approach with the
results based on methods proposed earlier. The main advantage of the method
proposed is that it is simple and straightforward and does not require intricate
mathematical calculations. Because of its simplicity, the method proposed in the
paper can be very effectively used in the field by field functionaries and programme
mangers. Results based on the new approach have also been found to be
comparatively better than the results based on earlier methods.
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The fourth paper of the monograph analyses the role of the Navajatan Yojna
launched by the Government of Chhattisgarh in reducing child mortality through
the reduction in the prevalence of child under nutrition. The paper is based on a
household survey carried out in a village of the state. The study also attempts to
document the contribution of Integrated Child Development Services (ICDS) to
address the challenge of under nutrition in children below five years of age. The
study finds that around one-third of the children surveyed were under weight;
around 46 per cent were stunted; and around 17 per cent were wasted. The literacy
level of the mother has been found to have an impact on the nutritional status of
children as the proportion of under nourished children was found to be lower in
children of literate mothers as compared to children of illiterate mothers. The
prevalence of under nutrition was also found to be higher in children with history
of diarrhoea, fever, and cough. 

The fifth paper of the monograph analyses the phenomenon of return migration
in rural northern Madhya Pradesh. The paper explores the extent of return
migration among rural out migrants and identifies factors that influence return
migration. The paper is based on the data available through a demographic survey
carried out in the rural areas of one of the districts of the region in 2013 which
covered 22 villages and 3867 households. This study has found that the prevalence
of return migration was quite high in the surveyed households, although it varied
by individual and socioeconomic characteristics of the out migrants including the
age of the out migrant. The analysis reveals that the rate of return migration has
particularly been very high in the upper social class of the society primarily because
the upper social class had immovable property in the native village. 

The sixth paper of the monograph examines factors affecting child morbidity in
a fishing community of West Bengal. The study attempts to portray the association
between socioeconomic status and demographic conditions in the fishing
community with the health status of children. The study also analyses hygiene and
sanitation practices in the fishing community, measures the level of child morbidity
and explores the association of child morbidity with the socioeconomic status of the
household. Results reveal that the chance of having skin infections is lower when 
cooking is done outside the house or in open compared to when cooking is done
inside the house. Similarly, cleaning of the water storage pots at least once in a week
appears to reduce the prevalence of both acute respiratory infections and skin
infections compared to when the water storage pots are cleaned occasionally. The
study finds a telling impact of household level hygiene and sanitation practices on
the morbidity in children below five years of age and advocates for improving living
conditions and adopting safe hygiene and sanitation practices for reducing
morbidity in children below five years of age.

The seventh paper of the monograph analyses the association between the
interval between the marriage and the first birth or the first birth interval with
anthropometric measures - height and body mass index (BMI) - of women of
Madhya Pradesh. Based on the data available through the latest National Family
Health Survey 2015-16, the study shows that there is a statistically significant
association between the length of the first birth interval and anthropometric
measurements of reflecting the body physique of women. The study concludes that
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the body physique and the nutritional status of women play an important role in
determining their reproductive behaviour. 

The eighth paper of the monograph focuses on exclusion and regional disparities
in Kerala model of development. The paper sheds light on the history of
development in Kerala, particularly in its different regions. The paper brings out
important arguments on Kerala model of development and emphasises that the
model has not been able to reduce disparities in development within the state. The
paper also points out that the growth of private and philanthro-capitalist institutions
in the fields of education and health is an indication of the limitations of Kerala
model of development in reducing regional disparities and highlights that this trend
has adversely affected the process of development in the state and a large section of
the weaker and vulnerable people appears to be the victims of this unwarranted
trend. The study concludes that, in order to address these challenges, local self
governments - local bodies in urban and Panchayats in rural areas - must bear the
responsibility of providing universal access to education and health care. The study
also recommends that the state government must provide the necessary back up
support to local governments in this endeavour. In the absence of such a support,
the paper emphasises, regional disparity in almost all dimensions of development
that is so pervasive in the state will continue to have a deteriorating effect on the
development of the state.

The ninth paper included in the monograph analyses the variation in the use of
contraceptive methods by birth order and by the sex of the previous birth in India
and in its selected states. The paper also examines the change in the birth order and
gender specific contraceptive prevalence rates during the ten years between 2005-06
and 2015-16 using the data available from the third and the fourth rounds of the
National Family Health Survey. Results of the study show that the variation in the
practice of contraception by birth order and by the sex of the previous child reflects
the variation in the family building strategies adopted by couples in India. The
analysis also suggests that the decision to adopt contraception is closely associated
with the preference for son as the contraceptive prevalence rate as well as the
prevalence of female sterilisation is found to be generally higher when the previous
child is male as compared to when the previous child is female. The study further
reveals that the contraceptive prevalence rate in the country has shown a declining
trend over time and this decrease is not confined to any specific birth order. The
results of the study have also been discussed in the context of the National
Population Policy 2000.  

The tenth paper of the monograph is directed towards exploring the relationship
between the nature of illness and the type of treatment seeking behaviour among
different social classes in India. The paper attempts to identify and address the
challenge of untreated morbidities across different social groups in the country. The
study is based on the data available through the 71st round of the national sample
survey (NSS) which was carried out in 2014 and which covered all states and Union
Territories of the country. The analysis reveals that the morbidity pattern in the
Scheduled Tribes and Scheduled Castes population is essentially different as
compared to the disease pattern in Other Backward and Other Social Classes.
Communicable diseases appear to be more prevalent in Scheduled Tribes and
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Scheduled Castes whereas non communicable diseases appear to be relatively more
prevalent in Other Backward Classes and Other Social Classes. The paper also
reveals that people, irrespective of their social class, prefer private health care
facilities rather than public health care facilities for the treatment of their ailments.
However, preference for the public health care facilities is relatively more in
Scheduled Tribes whereas Other Social Classes have relatively higher inclination for
treatment in private health care facilities. The study, however, reveals that a
substantial proportion of ailments are left untreated simply because people do not
think that the ailment is serious enough to seek treatment in a health care facility.
In addition, the time to travel to a health care facility, especially, the public health
care facility and the quality of services available at the public health care facilities
are  major constraints for not availing facilities available at public health care
institutions. 

The last but one paper of the monograph analyses the trend in the prevalence of
stunting and underweight in children in selected states of India in the context of the
progress towards the targets set under the Millennium Development Goals and
Sustainable Development Goals of the United Nations. Based on the data available
from the four rounds of the National Family Health Survey - 1992-93; 1998-99;
2005- 2006; and 2015-16, the study reveals that there has been a reduction in the
prevalence of severely stunted children in the Empowered Action Group states of
the country during the two and a half decade between 1992 and 2016. The largest
reduction in the proportion of the stunted children occurred in Odisha where the
proportion of stunted children in child below five years of age decreased from 25 per
cent in 1992 to 12 per cent in 2015. The proportion of the severely stunted children,
however, has remained the highest in Bihar throughout the period under reference,
although, the prevalence of stunting in the state decreased from 38 per cent in 1992
to 21 per cent in 2015. Uttar Pradesh and Rajasthan have also reported a decrease
in the prevalence of stunting in children during this period from 32 to 20 per cent
and from 25 to 17 per cent respectively. The study concludes that the main challenge
in these states to combat child under nutrition is the formulation of policy up to the 
village level. The study also observes that lack of awareness about many
programmes and interventions launched by the government for combatting child
under nutrition in these states is a major issue because of the low level of female
literacy. The study also discusses the Mothers’ Absolute Affection (MAA)
Programme launched by the Government of India throughout the country. This
programme is directed towards the promotion of breastfeeding in the context of
improving the nutritional status of children. 

The twelfth and the last paper of the monograph examines the relationship of
the body mass index (BMI) with three health-related indicators - glucose level,
haemoglobin level and blood pressure - which are particularly relevant to the adult
and the old population. The primary objective of the study is to explore whether
BMI can be used as a population-based screening tool to identify individuals who
are at relatively higher risk of diseases associated with high blood glucose level, low
haemoglobin level and high and low systolic and diastolic blood pressure. The study
uses the data available through the National Family Health Survey 2015-16. The
study reveals very low correlation between the body mass index (BMI) and mean
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haemoglobin level. The study, however, reveals positive correlation of BMI with
blood glucose level, although the association has not been found to be statistically
significant. The study concludes that there is a need for increasing the awareness in
the population about the role of nutrition and life style factors in dealing with non
communicable diseases. 

The papers included in the present monograph present a range of perspectives
in population and sustainable development, especially, in the context of human
development and human progress in the country. The papers presented in the
monograph also highlight the fact that the challenge of sustainable development
should be addressed at the local level in a country like India where social, economic,
cultural and regional diversities in almost all aspects of development and human
well-being are perhaps the starkest. In the prevailing context, decentralising the
sustainable development processes appears to be the need of the time.
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Two Decades of Human Progress in India
1995-2015

Aalok Ranjan Chaurasia

Introduction
It was way back in 1990 that the United Nations came up with the first Human

Development Report in an attempt to shift the focus of development policies,
programmes and efforts from pure economic considerations to challenging human
development concerns (United Nations, 1990). This report emphasised that people
are the real wealth of any community or society or country and, therefore, the basic
objective of all development efforts must be to create an enabling environment for
the people to live long, healthy and creative lives. The very philosophy that the
people must be at the centre stage of all development efforts is, however, not new.
It has been articulated in different ways by Aristotle, Lagrange, Smith, Ricardo,
Marx and Mill.  However, the concept of development with people at the centre has
repeatedly been obscured by the development framework that concentrates on the
expansion of the output of the social and economic production system and the
resulting creation of wealth. The people-centred development argues that the
expansion of the output and the creation of wealth is only a means of human well-
being. It is and should not be the end of development.

The unique and, perhaps, the most important feature of the 1990 Human
Development Report was the introduction of the human development index (HDI)
as a simple yet straightforward and widely appealing index to measure the human
progress. The HDI is now used universally to monitor human development. United
Nations ranks its member-countries in the level of human development on the basis
of HDI - the higher the HDI, the more developed the country. A high rank in HDI
is used as a means of national aggrandisement. On the other hand, a low rank on
HDI is used to highlight national insufficiencies (Chaurasia, 2013). After its
introduction in 1990, the HDI has also gone through evolutionary ups and downs.

In India, human development movement has never been strong. The lopsided
attention paid to human development in India’s development planning and
programming process may be judged from the simple fact that the country released
its first official human development report after a decade of the first Human
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Development Report released by the United Nations. The 2001 national human
development report was followed by another human development report only in
2011 (Government of India, 2002; 2011). However, the country has no institutional
mechanism to measure and monitor human progress. Estimation of HDI in India,
essentially, remains an ad-hoc exercise so that its impact in terms of influencing the
development planning and programming processes in the country, unfortunately,
has always remained symbolic. In recent years, the pertinent human development
issues and concerns facing the country have almost been overridden by the
preoccupation with the expansion and growth of the economy. It is argued that the
growth and expansion of the economy is sufficient to address human development
issues facing the country.  It is however well known that economic growth may be
necessary but definitely not sufficient to ensure human progress. It is also well
known that economic growth may be accompanied with the increase in poverty and
growth of unemployment. The concept of development spans far and beyond the
realms of economic well-being of individuals and captures such dimensions as
politics, human rights, education, health, etc. that influence human progress.

There have also been initiatives to prepare state-specific and district-specific
human development reports within the country. Madhya Pradesh was the first
state/Union Territory in the country to bring out the state-specific human
development report in 1995. Following the lead from Madhya Pradesh, a number
of states/Union Territories prepared their own report depicting the human
development progress in the state. A common feature of these reports has been the
estimation of HDI for the constituent districts of the state. On the other hand, there
has rarely been an attempt to calculate below district HDI in the district-specific
human development reports probably and so obviously because of the non
availability of the data necessary to calculate the HDI. At the same time, the
Government of India, in collaboration with the United Nations Development
Programme launched two projects related to human development - Strengthening
State Plans for Human Development and Human Development towards Bridging
Inequalities. However, calculation of HDI for the states and Union Territories of the
country on an annual basis as is done by the United Nations Development
Programme for its member-countries could not be possible because of at least two
reasons. First, preparation of Human Development Reports by the states/Union
Territories of the country has largely been an ad-hoc exercise. Second, there have
been little attempts to develop and institutionalise the data system that can generate
data to calculate HDI on an annual basis. One fall out of the ad-hoc approach
adopted for the preparation of Human Development Reports and calculation of
HDI by states and Union Territories of the country has been that the level and the
trend in HDI could never be the basis for measuring and monitoring the
development progress and for setting development priorities. Moreover, the HDI
calculated by different states and Union Territories of the country  could not be
strictly compared because different states used different indicators to calculate the
HDI.  All the states and Union Territories adopted the methodology adopted by the
United Nations but the United Nations Methodology also evolved over time so that,
even if the same set of indicators are used for calculating HDI over time, they
cannot be strictly compared for measuring and monitoring the trend in HDI.
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Because of these fallacies, the HDI could not become the basis for development and
programming by the states and Union Territories of the country. The primary
emphasis of development planning and programming in India remains the domestic
product despite all its limitations.  

Recently, the Global Data lab of the Institute for Management Research of the
Radboud University in Netherlands has launched the sub-national version of the
United Nations HDI. The sub-national HDI (SHDI) shows the variation in human
development since 1995 in more than 1600 regions in 160 countries of the world
including 36 states and Union Territories of India as they existed in 2015 (Smits and
Permanyer, 2019). The SHDI calculated by the Global Data Lab is based on a
uniform methodology and consistent data set and, therefore, permits comparison
over time and place. The panel data set related to HDI for states and Union
Territories of the country spanning over more than twenty years beginning 1995
provides a unique opportunity to analyse human progress across states and Union
Territories of the country in the recent past. In a similar study, Mukherjee,
Chakraborty and Sikdar (2014) have analysed human development in 28 states of
the country during the three decades 1983-2012 using the methodology adopted in
India’s Human Development Report 2001. The methodology adopted in India’s
Human Development Report 2001, it may be pointed out, is essentially different
from the methodology adopted by the United Nations. Moreover, the study by
Mukherjee, Chakraborty and Sikdar is limited to the states of the country and does
not cover the Union Territories.

In this paper, we use the SHDI prepared by the Global Data Lab for 36 states
and Union Territories of the country as they existed in 2015 to analyse the progress
in human development in the country during the period 1995-2015. The paper has
three objectives. The first objective is a comparison of progress in human
development across states and Union Territories of the country. This comparison
is carried out in terms of the change in the relative rank of states and Union
Territories in terms of the human development index (HDI).

The second objective of the paper is to explore the beta and sigma convergence
in human development across states and Union Territories. Beta convergence,
essentially, implies that progress in human development, in terms of HDI, is
relatively faster during 1995-2015 in those states and Union Territories where the
level of human development was low in 1995 as compared to states and Union
Territories where the level of development was high in 1995. The sigma
convergence, on the other hand, reflects the decrease in disparity or inequality in
human development across states and Union Territories of the country. It may be
pointed out that beta convergence is a necessary but not the sufficient condition for
sigma convergence.

Finally, the third objective of the paper is to forecast the future trend in HDI in
the country and in its states/Union Territories during the period 2015-2030 on the
basis of the trend in HDI during the period 1995-2015. The Expert Modeler routine
of the SPSS software package (IBM, 2011) was used for the forecasting purpose.
There are a number of advantages in using the Expert Modeler. First and most
important, it automatically applies the best ARIMA or exponential smoothing
model and, therefore, it eliminates a great deal of the trial and error that is
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commonly associated with any time series modelling exercise. Second, the model
can be applied to various data sets. In addition, the model selected through the
Expert Modeler routine allows for seasonal decomposition. Finally, the model
selected through Expert Modeler also identifies the periodic behaviour present in the
time series.

Data Source
The analysis is based on the annual estimates of HDI prepared for India and for

its 36 states and Union Territories for the period 1995 through 2015. The
methodology used for the construction of HDI for states and Union Territories of
the country is the same as adopted by the United Nations Development Programme
(UNDP) for the construction of national HDI (Smits and Permanyer, 2019). It is
based on the same four indicators that are used to construct HDI at the national
level by UNDP. When estimates of the indicators are not available at the sub-
national level, they have been estimated on the basis of the available information on
related indicators such as child survival for life expectancy and household wealth
for GNI per capita. Detailed methodology used for the construction are given
elsewhere (Smits and Parmanyer, 2018). The indicators are constructed in such a
way that their national averages equal national UNDP values. 
 

Trend in HDI
According to the estimates prepared by the United Nations, the HDI in India

increased from 0.460 in 1995 to 0.627 in 2015 or by around 36 per cent. The HDI
is categorised by the United Nations as low if it is less than 0.5; medium if it ranges
between 0.5 and 0.7; high if it ranges between 0.7-0.8 and very high if the HDI is at
least 0.8 (United Nations, 2010). This classification suggests that the HDI in India
was low in 1995 but improved to the medium category in the year 2015. If the trend
in HDI is any indication, then it may be argued that the progress in human
development in the country, at best, has been slow during the 20 years under
reference. There is however some indication that the pace of the increase in HDI
accelerated marginally after the year 2002 (Figure 1). 

Among different states and Union Territories of the country, the trend in HDI
varies from the national average. The increase has been the most rapid in Mizoram
where the HDI increased by almost 1.5 times from 0.532 in 1995 to 0.697 in 2015.
On the other hand, the increase in HDI was the slowest in the Union Territory of
Daman and Diu where the HDI increased from 0.628 in 1995 to 0.695 in 2015
which indicates that the increase in HDI in the Union Territory, during the period
under reference, has, at best, been marginal.  The increase in HDI has also been
relatively rapid in Arunachal Pradesh and Assam but relatively slow in Karnataka,
Pubjab and Tripura.

In 1995, HDI was the highest in the Union Territory of Puducherry (0.694) but
the lowest in Bihar (0.401). In 2015, however, the HDI was relatively the highest in
Kerala (0.770) but relatively the lowest again in Bihar (0.551). This means that there
was no state/Union Territory in the country where the state of human development
was very high as recently as 2015. At the same time, there was no state/Union
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Figure 1
Trend in HDI in India

Territory in the country where the state of human development was low in 2015
according to the classification adopted by the United Nations. This is in quite
contrast to the year 1995 when the state of human development was low in 16
states/Union Territories as reflected through HDI.

The distribution of states/Union Territories by the level of HDI is given in table
1. In 1995, there was no state/Union Territory where HDI was at least 0.700
whereas in 14 states/Union Territories, it was less than 0.500 indicating low level
of human development. In 2015, the HDI was at least 0.700 in 9 states/Union
Territories but there were still 7 states/Union Territories where HDI remained less
than 0.600. Although there was no state/Union Territory in the country where HDI
was less than 0.500 in 2015, yet in majority of the states/Union Territories of the
country, HDI ranged between 0.600 and 0.700 in 2015. In other words, in general,
medium level of human development prevailed in the country as late as in 2015.
The trend in HDI in the constituent states/Union Territories of the country suggests
that human progress in the country has largely been average and there is little
indication that human progress in the country has picked up the momentum during
this period despite the rapid to very rapid economic growth that the country
witnessed during the period under reference.
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Figure 2
Human development index in India, 1995

Because of the differential pace of improvement, the relative rank of
states/Union Territories in of HDI has changed substantially during the 20 years
under reference - decreased in some states/Union Territories but increased in others.
A decrease in the relative rank of a state/Union Territory implies that the increase
in HDI in the state/Union Territory has been slow relative to other states/Union
Territories of the country. Similarly, an improvement in the relative rank implies
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Figure 3
Human development index in India, 2000

that increase in HDI has been fast relative to other states/Union Territories. There
is only one state - Bihar - where the rank in HDI vis-a-vis other states/Union
Territories of the country has remained unchanged during the 20 years under
reference, although the HDI in the state increased from 0.401 in 1995 to 0.551 in
2015. Moreover, there are 14 states/Union Territories where the rank in HDI
decreased in 2015 compared to that in 1995. Jharkhand recorded the highest loss in
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Figure 4
Human development index in India, 2005

the rank as the HDI in the state increased only marginally from 0.527 in 1995 to 
0.578 in 2015. Other states/Union Territories  where the decrease in rank in HDI
was very substantial are Chhattisgarh, Dadra and Nagar Haveli, Telangana and
Utarakhand. In all these states/Union Territories, the rank in HDI decreased by
more than 10 points between 1995 and 2015. On the other hand, Kerala gained the
most in terms of the rank in HDI. In 1995, Kerala ranked 11th among 76
states/Union Territories of the country but 1st in 2015. The HDI in Kerala increased
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Figure 5
Human development index in India, 2010

rapidly from 0.562 in 1995 to 0.770 in 2015. The gain in the rank of HDI was also 
quite rapid in Goa, Sikkim and Tamil Nadu. Kerala and Goa are the only
states/Union Territories in the country where HDI was more than 0.750 in 2015.

It is obvious from the preceding discussions that the range of human
development across states and Union Territories is quite vast and uneven. In some
states/Union Territories, the human progress during the 20 years under reference
has been quite rapid while in other human progress appears to have stagnated.
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Figure 6
Human development index in India, 2015

Reducing the disparity or the inequality in human progress across states/Union
Territories of the country can go a long way in accelerating the pace of human 
progress in the country. The very fact that there is no state/Union Territory in the
country where the HDI was very high, even around 2015, despite rapid economic
growth, calls for reinvigorating the human development efforts by all states and
Union Territories of the country so as to extend the wealth of possibilities to all
people.
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Convergence in Human Development
Annual estimates of HDI for states/Union Territories of the country clearly

suggest that there has been progress towards human development across the
country.  These estimates also suggest that both level and pace of human progress
has varied across states and Union Territories of the country. It is however not clear
whether the progress in human development has also resulted in the convergence
in human progress across states/Union Territories or states/Union Territories of the
country have diverged as far as human progress is concerned. In order to examine
the convergence or the divergence in human progress within the country, we have
tested $-convergence and F-convergence in HDI across states/Union Territories.
The relatively faster improvement in HDI in states/Union Territories where HDI
is low as compared to the improvement in HDI in those states/Union Territories
where HDI is high is an indication of  $-convergence. On the other hand,  a
decrease in the dispersion or the inequality in HDI across states/Union Territories
over time is an indication of  F-convergence. It is well known that $-convergence is
a necessary condition for F-convergence. However, $-convergence is not sufficient
for F-convergence (Barro and Sala-i-Martin, 1992; 1997).

Let hij denotes the HDI in state/Union Territory i in the year j. Then the average
annual increase in HDI during the period t to t+k is defined as

Now if the regression

has a negative slope then HDI converges across states and Union Territories. On the
other hand if the slope is positive then there is a divergence in HDI across states and
Union Territories. Convergence implies that the inequality in human development
across states/Union Territories decreases with time whereas divergence implies that
the inequality in human development across states and Union Territories increases
with time.

Results of the convergence analysis are presented in table 2. The very fact that
the regression coefficient of the average annual rate of increase in HDI during 1995-
2015 on the level of HDI in 1995 is found to be negative which confirms the
convergence in HDI across states/Union Territories of the country during the
period under reference.  In other words, in general, the lower the HDI in 1995 in a
state/Union Territory, the faster the rate of improvement in HDI in that
state/Union Territory during 1995-2015. Table 2, however, suggests that the pace
of convergence in HDI across states/Union Territories accelerated during the period
1995 through 2010 but decelerated during the period 2010-2015. This is expected as
it is relatively easier to accelerate the pace of human development when the level of
human development is low as compared to when the level of human development
is at an advanced stage.
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Figure 7
Inter-state coefficient of variation in HDI in India

On the other hand, in order to test the F-convergence in HDI, we have
calculated coefficient of variation in HDI across states/Union Territories for
different years and the results are presented in figure 7. It is obvious from the figure
that, with human progress, the disparity or the inequality in human development
across states and Union Territories of the country has also decreased during the
period under reference. In 1995, the gap between the highest and the lowest HDI
across states and Union Territories was 0.293 absolute points or the highest HDI
was more than 73 per cent higher than the lowest HDI in the country. By the year
2015, this gap reduced to 0.219 absolute points or the highest HDI in 2015 was less
than 40 per cent higher than the lowest HDI in the country. In other words, the
inequality or the disparity across states/Union Territories in the level of human
development has decreased with the human progress in the country. States and
Union Territories where the state of human development was low as reflected
through the HDI appear to have progressed relatively faster as compared to states
and Union Territories where the level of human development was relatively higher
in the past. However, there is not a single state/Union Territory in the country
which has achieved very high level of human development. 
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Figure 8
Future trend in HDI in India

Forecasting Human Progress
Given the trend in HDI, an idea about human progress in the coming years in

the country and in its states/Union Territories can be made by forecasting HDI.
Since HDI, by definition, is bounded from the above by 1, we have fitted the logistic
curve with the asymptote to obtain annual estimates of HDI for the period 1995-
2015 and the fitted model has then been used to forecast the HDI for the period
2016 through 2030. Results of the exercise are presented in table 3. The exercise
suggests that if the trend in HDI during 1995 through 2015 continues in the coming
years then the HDI in India is likely to increase to 0.732 by the year 2030 with a 95
per cent confidence interval of (0.723, 0.739). This means that the human
development in the country is likely to progress from average to high in the next 15
years, although, there is little possibility that the human progress in the country will
be very high even by the year 2030.

The forecasting analysis also suggests that human progress across states and
Union Territories of the country will be different in the next 15 years. If the current
trend persists, human development is likely to progress to very high in 10
states/Union Territories - Arunachal Pradesh, Goa, Himachal Pradesh, Jammu and
Kashmir, Kerala, Manipur, Meghalaya, Mizoram, Nagaland and Tamil Nadu. In
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Figure 9
HDI forecast, 2030

these states/Union Territories, the HDI is expected to increase to at least 0.800 by
the year 2030 with the highest HDI in Goa, closely followed by Kerala. There is,
however, no state/Union Territory where the HDI is expected to cross the 0.900
mark by the year 2030 if the trend in HDI during 1995-2015 continues during the
period 2016 through 2030 also. On the other hand, in 9 states/Union Territories of
the country - Assam, Bihar, Chhattisgarh, Jharkhand, Madhya Pradesh, Odisha,
Telangana, Uttar Pradesh and Uttarakhand - the human progress will remain
average even in 2030 as the HDI in these states/Union Territories is forecasted to
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remain less than 0.700. In 2030, the HDI is forecasted to be the lowest in Jharkhand
and Chhattisgarh. In both the states, the HDI is forecasted to increase to around
0.620 even in 2030. In the remaining states/Union Territories, the HDI is expected
to vary between 0.700 and 0.800 which means that the human progress in these
states will be high but not very high even in 2030 (Table 3).

The forecasting exercise also suggests that there will be marginal F-divergence
instead F-convergence in human progress across states/Union Territories of the
country as the inter-state/Union Territory coefficient of variation in HDI is
expected to increase from less than 0.087 in 2015 to more than 0.088 in 2030. This
means that there in some states/Union Territories, human progress will slow down
but will gather momentum in others. In other words, the forecasting exercise
suggests that if the current trend in human progress across the states/Union
Territories of the country continues in the coming years, then there is every
possibility that the disparity in human progress within the country, across
states/Union Territories, is likely to  increase, albeit marginally. This increase in
inter-state/Union Territory disparity is likely to have an impeding effect on human
progress in the country as a whole.

Conclusions
The present study is probably and so obviously the first one that has used panel

data on human development index (HDI) covering all the 36 states and Union
Territories of the country as they exist today and the period 1995 through 2015 to
analyse the progress in human development in India and in its states/Union
Territories. The analysis highlights the fact that the state of human development in
the country remains average in general and there is strong disparity across
states/Union Territories of the country as far as human progress is concerned.
However, there are indications to suggest that the states/Union Territories of the
country have converged terms of human development during the twenty years
between 1995 and 2015. The analysis also indicates that there is likelihood of some
divergence in human development across states/Union Territories in the coming
years if the trend in human progress during 1995-2015 continues in the near future
leading to an increase in the diversity or the inequality in human development
across states/Union Territories. On the whole, the human progress in the country
is the most likely to remain average by international standards if the trend observed
during 1995-2015 is continued in the coming years.
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Table 1
Human Development Index (HDI) in India and States/Union Territories, 1995-2015.
Country/State/
Union Territory

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

India 0.460 0.468 0.474 0.480 0.488 0.493 0.499 0.506 0.519 0.526 0.536 0.545 0.555 0.564 0.569 0.581 0.589 0.599 0.607 0.615 0.624

AN Islands 0.663 0.674 0.682 0.691 0.702 0.704 0.707 0.710 0.722 0.725 0.732 0.738 0.735 0.731 0.722 0.722 0.717 0.717 0.721 0.726 0.731

Andhra Pradesh 0.443 0.450 0.455 0.461 0.468 0.476 0.483 0.492 0.507 0.516 0.529 0.540 0.551 0.561 0.568 0.581 0.591 0.601 0.609 0.618 0.627

Arunachal Pradesh 0.471 0.478 0.484 0.490 0.498 0.501 0.504 0.508 0.519 0.523 0.531 0.537 0.565 0.590 0.611 0.639 0.662 0.687 0.679 0.671 0.661

Assam 0.453 0.461 0.467 0.473 0.481 0.486 0.492 0.498 0.511 0.517 0.527 0.535 0.543 0.550 0.555 0.565 0.572 0.581 0.584 0.589 0.593

Bihar 0.401 0.408 0.413 0.419 0.426 0.430 0.434 0.439 0.450 0.456 0.464 0.471 0.483 0.492 0.499 0.511 0.520 0.529 0.536 0.543 0.551

Chandigarth 0.607 0.616 0.623 0.631 0.641 0.642 0.645 0.648 0.659 0.662 0.670 0.676 0.672 0.667 0.659 0.658 0.655 0.653 0.681 0.711 0.739

Chhattisgarh 0.525 0.533 0.539 0.546 0.554 0.555 0.557 0.560 0.570 0.574 0.581 0.586 0.582 0.578 0.570 0.570 0.567 0.564 0.571 0.579 0.586

DN Haveli 0.645 0.656 0.664 0.673 0.683 0.686 0.688 0.691 0.703 0.706 0.714 0.720 0.716 0.712 0.704 0.704 0.699 0.698 0.687 0.677 0.665

Daman and Diu 0.628 0.639 0.647 0.655 0.666 0.669 0.671 0.674 0.685 0.688 0.695 0.701 0.697 0.694 0.686 0.686 0.681 0.681 0.685 0.690 0.695

Delhi 0.630 0.641 0.650 0.658 0.669 0.673 0.675 0.679 0.690 0.692 0.700 0.706 0.710 0.713 0.712 0.718 0.719 0.723 0.726 0.731 0.734

Goa 0.579 0.589 0.596 0.604 0.614 0.623 0.632 0.642 0.660 0.669 0.684 0.696 0.711 0.725 0.735 0.751 0.763 0.778 0.773 0.769 0.763

Gujarat 0.489 0.498 0.504 0.511 0.520 0.526 0.533 0.540 0.554 0.562 0.573 0.583 0.590 0.596 0.599 0.608 0.614 0.622 0.631 0.641 0.651

Haryana 0.515 0.523 0.530 0.537 0.545 0.550 0.556 0.563 0.577 0.584 0.594 0.603 0.613 0.622 0.627 0.639 0.647 0.657 0.667 0.677 0.687

Himachal Pradesh 0.557 0.566 0.573 0.580 0.589 0.596 0.605 0.614 0.631 0.640 0.653 0.665 0.668 0.671 0.669 0.675 0.678 0.682 0.690 0.698 0.706

Jammu & Kashmir 0.493 0.501 0.507 0.513 0.521 0.530 0.539 0.549 0.567 0.577 0.591 0.604 0.616 0.627 0.633 0.646 0.656 0.667 0.670 0.673 0.675

Jharkhand 0.527 0.535 0.541 0.548 0.556 0.557 0.559 0.562 0.573 0.576 0.583 0.589 0.585 0.580 0.573 0.572 0.569 0.567 0.570 0.574 0.578

Karnataka 0.481 0.489 0.496 0.502 0.511 0.517 0.524 0.532 0.547 0.555 0.567 0.577 0.586 0.594 0.599 0.610 0.618 0.627 0.638 0.650 0.662

Kerala 0.562 0.571 0.579 0.587 0.597 0.610 0.624 0.639 0.661 0.675 0.694 0.711 0.717 0.722 0.723 0.732 0.736 0.743 0.752 0.761 0.770

Lakshadweep 0.669 0.680 0.689 0.697 0.708 0.711 0.713 0.717 0.728 0.731 0.739 0.745 0.741 0.737 0.729 0.729 0.724 0.723 0.727 0.733 0.738
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Country/State/
Union Territory

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Madhya Pradesh 0.419 0.426 0.431 0.437 0.444 0.450 0.456 0.463 0.476 0.483 0.493 0.502 0.511 0.518 0.523 0.533 0.541 0.549 0.558 0.567 0.577

Maharashtra 0.523 0.532 0.539 0.546 0.554 0.561 0.567 0.574 0.589 0.596 0.607 0.617 0.627 0.635 0.640 0.651 0.659 0.669 0.673 0.678 0.683

Manipur 0.525 0.534 0.541 0.549 0.558 0.563 0.568 0.574 0.587 0.593 0.603 0.611 0.632 0.652 0.668 0.691 0.708 0.730 0.719 0.709 0.699

Meghalaya 0.435 0.442 0.447 0.453 0.461 0.470 0.479 0.490 0.507 0.517 0.531 0.544 0.564 0.584 0.600 0.621 0.639 0.659 0.655 0.652 0.648

Mizoram 0.532 0.541 0.548 0.555 0.565 0.574 0.584 0.595 0.612 0.623 0.637 0.650 0.662 0.673 0.680 0.694 0.703 0.716 0.709 0.703 0.697

Nagaland 0.491 0.499 0.506 0.512 0.521 0.524 0.528 0.533 0.545 0.550 0.558 0.565 0.591 0.617 0.638 0.666 0.688 0.715 0.703 0.693 0.681

Orissa 0.422 0.429 0.434 0.440 0.447 0.452 0.456 0.462 0.474 0.480 0.489 0.497 0.507 0.516 0.522 0.533 0.542 0.552 0.561 0.570 0.580

Puducherry 0.694 0.706 0.715 0.724 0.735 0.738 0.740 0.744 0.756 0.759 0.767 0.773 0.770 0.765 0.757 0.756 0.751 0.750 0.746 0.742 0.737

Punjab 0.547 0.555 0.562 0.569 0.578 0.582 0.587 0.593 0.605 0.611 0.620 0.628 0.638 0.647 0.652 0.664 0.672 0.683 0.690 0.698 0.706

Rajasthan 0.432 0.439 0.444 0.450 0.457 0.462 0.468 0.475 0.488 0.495 0.505 0.514 0.523 0.531 0.536 0.547 0.555 0.564 0.576 0.588 0.601

Sikkim 0.515 0.523 0.529 0.535 0.543 0.549 0.556 0.564 0.579 0.586 0.598 0.607 0.618 0.627 0.631 0.643 0.650 0.659 0.671 0.684 0.696

Tamil Nadu 0.507 0.516 0.522 0.529 0.537 0.546 0.555 0.564 0.582 0.592 0.605 0.618 0.628 0.638 0.643 0.655 0.664 0.675 0.681 0.688 0.694

Telangana 0.593 0.602 0.609 0.617 0.626 0.628 0.630 0.633 0.644 0.647 0.655 0.660 0.656 0.652 0.644 0.643 0.639 0.638 0.642 0.647 0.651

Tripura 0.499 0.508 0.514 0.521 0.530 0.532 0.535 0.539 0.550 0.554 0.561 0.567 0.580 0.591 0.598 0.613 0.623 0.636 0.638 0.642 0.645

Uttar Pradesh 0.423 0.430 0.436 0.442 0.449 0.454 0.460 0.467 0.479 0.486 0.496 0.505 0.512 0.518 0.520 0.529 0.535 0.541 0.549 0.558 0.566

Uttaranchal 0.594 0.603 0.609 0.617 0.626 0.627 0.629 0.633 0.644 0.648 0.655 0.661 0.657 0.652 0.644 0.643 0.640 0.637 0.645 0.654 0.662

West Bengal 0.474 0.482 0.488 0.494 0.503 0.506 0.510 0.515 0.526 0.531 0.540 0.547 0.555 0.562 0.566 0.576 0.583 0.591 0.600 0.610 0.620

Source: https://globaldatalab.org
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Table 2
Rank of states/Union Territories in HDI
Country/State/
Union Territory

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

AN Islands 3 3 3 3 3 3 3 3 3 3 3 3 3 3 5 5 6 7 6 6 7

Andhra Pradesh 30 30 30 30 30 30 30 30 30 31 30 29 30 30 29 27 27 27 27 27 27

Arunachal Pradesh 28 28 28 28 28 28 28 28 28 28 28 30 27 25 22 21 15 11 16 20 22

Assam 29 29 29 29 29 29 29 29 29 29 31 31 31 31 31 31 29 29 29 29 30

Bihar 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36

Chandigarth 7 7 7 7 7 7 7 7 9 9 9 9 9 11 12 14 18 21 14 7 3

Chhattisgarh 16 17 17 17 17 18 18 21 21 22 22 22 25 28 28 30 31 31 31 31 31

DN Haveli 4 4 4 4 4 4 4 4 4 4 4 4 5 7 7 7 9 10 12 17 19

Daman and Diu 6 6 6 6 6 6 6 6 6 6 6 7 8 8 8 10 11 14 13 13 13

Delhi 10 10 10 10 10 10 8 8 8 8 8 8 6 4 2 2 1 1 1 1 2

Goa 25 25 25 25 25 24 24 23 23 23 23 23 22 22 24 26 26 26 26 26 23

Gujarat 19 19 19 19 19 19 19 19 19 19 19 20 20 20 21 21 20 20 20 17 15

Haryana 12 12 12 12 12 12 12 12 12 12 12 10 10 10 10 11 12 13 10 10 8

Himachal Pradesh 23 23 23 23 23 23 22 22 22 20 20 19 19 18 19 17 17 17 19 19 18

Jammu & Kashmir 15 15 15 16 16 17 17 20 20 21 21 21 24 27 27 29 30 30 32 32 33

Jharkhand 26 26 26 26 26 26 26 26 25 24 24 24 23 23 24 25 25 25 24 23 20

Karnataka 11 11 11 11 11 11 11 9 7 7 7 5 4 5 4 3 3 3 2 2 1

Kerala 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 4 4 5 4 4 4

Lakshadweep 35 35 35 35 35 35 34 34 34 34 34 34 34 33 33 33 34 34 34 34 34

Madhya Pradesh 18 18 17 17 17 16 16 15 15 15 15 16 17 17 17 16 16 16 17 16 16

Maharashtra 16 16 15 15 15 15 15 15 16 16 17 17 15 12 11 9 7 4 7 8 10
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Country/State/
Union Territory

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Manipur 31 31 31 31 31 31 31 31 30 29 28 28 28 26 23 23 22 18 21 22 25

Meghalaya 14 14 14 14 14 14 14 13 13 13 13 13 11 9 9 8 8 8 8 9 11

Mizoram 24 24 24 24 23 25 25 25 26 26 26 26 21 21 18 12 10 9 9 12 17

Nagaland 5 5 5 5 5 5 5 5 5 5 5 6 7 6 6 6 5 5 5 5 6

Orissa 34 34 34 34 34 34 34 35 35 35 35 35 35 35 34 33 33 33 33 33 32

Puducherry 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 3 3 5

Punjab 13 13 13 13 13 13 13 14 14 14 14 14 14 15 13 13 13 12 10 10 8

Rajasthan 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 31 30 30 29

Sikkim 19 19 20 20 20 20 19 17 18 18 18 18 18 18 20 18 19 18 18 15 12

Tamil Nadu 21 21 21 21 21 21 21 17 17 17 16 15 16 16 16 15 14 15 14 14 14

Telangana 9 9 8 8 8 8 9 10 10 11 10 12 13 12 14 18 22 22 23 24 23

Tripura 22 22 22 22 22 22 23 24 24 25 25 25 26 24 26 24 24 24 24 25 26

Uttar Pradesh 33 33 33 33 33 33 33 33 33 33 33 33 33 33 35 35 35 35 35 35 35

Uttaranchal 8 8 8 8 8 9 10 10 10 10 10 11 12 12 14 18 21 23 22 21 20

West Bengal 27 27 27 27 27 27 27 27 27 27 27 27 29 29 30 28 28 28 28 28 28

Source: Author’s calculations.
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Table 3
Convergence analysis of HDI in India

Period B SE $ ‘t’ R2

1995-2000 -0.004 0.001 -0.468 -3.084 0.28

2000-2005 -0.021 0.005 -0.568 -4.027 0.323

2005-2010 -0.053 0.012 -0.609 -4.482 0.371

2010-2015 -0.04 0.009 -0.599 -4.365 0.359

1995-2015 -0.027 0.003 -0.803 -7.852 0.605

Source: Author’s calculations.



Table 4
HDI forecast in India and States/Union Territories, 2016-2030.
Country/State/
Union Territory

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

India 0.629 0.637 0.645 0.652 0.660 0.667 0.675 0.682 0.690 0.697 0.704 0.711 0.718 0.725 0.732

AN Islands 0.740 0.743 0.745 0.747 0.750 0.752 0.754 0.757 0.759 0.761 0.763 0.766 0.768 0.770 0.772

Andhra Pradesh 0.635 0.644 0.653 0.662 0.671 0.679 0.688 0.696 0.705 0.713 0.721 0.729 0.736 0.744 0.751

Arunachal Pradesh 0.688 0.699 0.709 0.719 0.728 0.738 0.747 0.756 0.765 0.774 0.782 0.790 0.798 0.806 0.813

Assam 0.606 0.613 0.620 0.627 0.634 0.640 0.647 0.654 0.661 0.667 0.674 0.680 0.687 0.693 0.699

Bihar 0.555 0.563 0.571 0.578 0.586 0.593 0.601 0.608 0.616 0.623 0.630 0.637 0.645 0.652 0.659

Chandigarth 0.702 0.706 0.710 0.713 0.717 0.721 0.724 0.728 0.732 0.735 0.739 0.742 0.746 0.749 0.753

Chhattisgarh 0.588 0.590 0.593 0.595 0.597 0.599 0.601 0.603 0.606 0.608 0.610 0.612 0.614 0.616 0.618

DN Haveli 0.706 0.707 0.708 0.710 0.711 0.712 0.714 0.715 0.716 0.718 0.719 0.720 0.722 0.723 0.724

Daman and Diu 0.704 0.706 0.709 0.711 0.713 0.716 0.718 0.720 0.723 0.725 0.727 0.729 0.732 0.734 0.736

Delhi 0.744 0.748 0.753 0.757 0.761 0.765 0.769 0.773 0.777 0.781 0.785 0.789 0.792 0.796 0.800

Goa 0.795 0.803 0.811 0.819 0.826 0.833 0.840 0.847 0.854 0.860 0.866 0.872 0.878 0.883 0.888

Gujarat 0.655 0.663 0.670 0.677 0.685 0.692 0.699 0.706 0.712 0.719 0.726 0.732 0.739 0.745 0.751

Haryana 0.688 0.696 0.703 0.711 0.718 0.726 0.733 0.740 0.747 0.754 0.760 0.767 0.773 0.779 0.786

Himachal Pradesh 0.717 0.724 0.730 0.737 0.743 0.749 0.755 0.761 0.767 0.773 0.779 0.784 0.790 0.795 0.800

Jammu & Kashmir 0.697 0.706 0.714 0.723 0.731 0.740 0.748 0.756 0.764 0.771 0.779 0.786 0.793 0.800 0.807

Jharkhand 0.587 0.589 0.591 0.593 0.595 0.597 0.599 0.601 0.603 0.604 0.606 0.608 0.610 0.612 0.614

Karnataka 0.663 0.671 0.679 0.687 0.695 0.703 0.711 0.718 0.726 0.733 0.740 0.747 0.754 0.761 0.768

Kerala 0.786 0.795 0.803 0.811 0.818 0.826 0.833 0.840 0.846 0.853 0.859 0.865 0.871 0.877 0.882

Lakshadweep 0.747 0.749 0.752 0.754 0.756 0.759 0.761 0.763 0.766 0.768 0.770 0.772 0.775 0.777 0.779
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Country/State/
Union Territory

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Madhya Pradesh 0.581 0.589 0.597 0.604 0.612 0.620 0.627 0.635 0.642 0.650 0.657 0.664 0.671 0.678 0.685

Maharashtra 0.695 0.703 0.710 0.718 0.725 0.732 0.739 0.746 0.752 0.759 0.765 0.772 0.778 0.784 0.790

Manipur 0.733 0.742 0.751 0.760 0.768 0.776 0.784 0.792 0.799 0.807 0.814 0.821 0.828 0.834 0.840

Meghalaya 0.680 0.691 0.702 0.713 0.724 0.734 0.744 0.754 0.763 0.773 0.782 0.791 0.799 0.807 0.815

Mizoram 0.735 0.744 0.752 0.760 0.767 0.775 0.783 0.790 0.797 0.804 0.810 0.817 0.823 0.830 0.836

Nagaland 0.714 0.724 0.734 0.743 0.753 0.762 0.771 0.780 0.788 0.796 0.804 0.812 0.820 0.827 0.834

Orissa 0.581 0.589 0.596 0.604 0.612 0.619 0.627 0.634 0.642 0.649 0.656 0.664 0.671 0.678 0.685

Puducherry 0.765 0.767 0.769 0.771 0.773 0.774 0.776 0.778 0.780 0.781 0.783 0.785 0.787 0.788 0.790

Punjab 0.709 0.716 0.723 0.729 0.736 0.743 0.749 0.756 0.762 0.768 0.774 0.780 0.786 0.792 0.798

Rajasthan 0.598 0.606 0.614 0.622 0.630 0.638 0.646 0.653 0.661 0.668 0.676 0.683 0.690 0.698 0.705

Sikkim 0.695 0.703 0.711 0.718 0.726 0.733 0.741 0.748 0.755 0.762 0.769 0.776 0.782 0.789 0.795

Tamil Nadu 0.708 0.716 0.725 0.733 0.741 0.749 0.757 0.765 0.772 0.780 0.787 0.794 0.801 0.807 0.814

Telangana 0.660 0.662 0.664 0.666 0.668 0.670 0.672 0.675 0.677 0.679 0.681 0.683 0.685 0.687 0.689

Tripura 0.653 0.660 0.667 0.674 0.681 0.688 0.695 0.701 0.708 0.714 0.721 0.727 0.733 0.739 0.745

Uttar Pradesh 0.572 0.579 0.586 0.593 0.600 0.607 0.614 0.621 0.628 0.634 0.641 0.648 0.654 0.661 0.667

Uttaranchal 0.664 0.666 0.668 0.671 0.673 0.675 0.678 0.680 0.682 0.684 0.687 0.689 0.691 0.693 0.696

West Bengal 0.619 0.626 0.632 0.639 0.646 0.652 0.659 0.665 0.671 0.678 0.684 0.690 0.696 0.702 0.708

Source: Author’s calculations.
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Introduction
Universal health coverage (UHC) is one of the important objectives of the

Sustainable Development Goals (SDGs). UHC emphasises the importance of access
to quality health care for everybody without risking financial hardship. As such,
financial protection is at the core of the universal health coverage (WHO, 1948). In
India, health care financing is dominated by out-of-pocket spending (OOP). It is
estimated that around two-third of the total health care spending of an average
Indian is out-of-pocket spending (Government of India, 2018). The high OOP
spending in the country is because of low level of public spending on health care
which still remains at around 1.2 percent of the GDP (Government of India, 2018).
It is estimated that because of high OOP, about 2-3 per cent of the Indian
population is pushed below the poverty line (Van Doorsaler et al, 2007). More
recent estimates suggest that about 5 crore Indians were pushed below the poverty
line in 2015 because of OOP spending on health (World Bank and WHO, 2017). 

In order to address the problem of very high OOP spending on health, the
Government of India had launched the Rashtriya Swasthya Bima Yojana (RSBY)
in 2008 with the objective of providing much-needed financial protection to
households below the poverty line (BPL households). RSBY provides free health
insurance cover of Rs 30,000 per annum for all BPL households up to a maximum
of five members per household on a floater basis. The five members of the
household include the husband, the wife and up to three dependents and there is no
age limit. The benefits under RSBY include hospitalisation, day care treatment and
related tests, consultation and medicines and pre and post hospitalisation expenses
for more than 700 medical and surgical procedures. There is a fixed package rate for
different diseases. In addition, RSBY also provides for a transport allowance of Rs
100 for each case of hospitalisation up to a maximum of Rs 1000 per annum.
Another important feature of RSBY is that the transaction is fully cash less and no
document is required at the time of hospitalisation except the RSBY smart card. The
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scheme requires enrolment of eligible households after paying a registration fee of
Rs 30 after which a biometric smart card is issued in the name of the head of the
household. The smart card also contains details of all beneficiaries including name,
age, gender, thumb impression and photograph. A beneficiary can avail inpatient
care from any of the empanelled hospitals across the country using the RSBY smart
card. There is also a provision of splitting the smart card for one migrant member
of the beneficiary household so that he or she can also avail the benefits under the
scheme from any empanelled hospital in his or her place of work. The empanelled
hospitals include both private and public hospitals and beneficiaries have a choice
of either of the two. The scheme has since been extended to a number of  categories
of unorganised sector workers belonging to the above poverty line households such
as MNREGA workers, bidi workers, domestic workers, sanitation workers, street
vendors, postman, rickshaw pullers, auto-rickshaw and taxi drivers, rag pickers and
miners, mine workers and registered construction workers, etc. The scheme had the
target of covering entire BPL households in the country by the end of 2013 and, by
March 2016, the scheme had covered about 4.1 million households. In September
2018, the scheme was upgraded with the wider coverage and increased coverage
amount and was renamed as “Pradhan Mantri Jan Arogya Yojana” (PMJAY)
which provides for annual health insurance cover of Rs 5 lakh per family for 10
crore poor and vulnerable households in the country. 

The present paper highlights the challenges that can be faced while
implementing PMJAY on the basis of the experiences gained from the
implementation of RSBY. The paper is based on a primary study on RSBY that was
conducted in 2014 in one of the districts of Odisha and the review of a number of
studies on RSBY.  Specific objectives of the paper include: 1) to estimate the
coverage of health insurance in India and across states; 2) to study the level of
enrolment and awareness about the RSBY scheme; and 3) to study the level of
utilisation of the RSBY scheme in the study population.

Data Source and Methodology
The paper is based on both primary and secondary data. The secondary data

come from the 71st round of the National Sample Survey which covered health
insurance in India and states (Government of India, 2014). On the other hand, the
primary data come from a survey of 432 households in 14 villages in two blocks of
district Jajpur in the state of Odisha in 2014 - one having higher percentage of BPL
households and other having low percentage of BPL households. Within the
selected blocks, households were selected following a two-stage sampling procedure.
In the first stage, villages were stratified into four groups by population size (0-500;
500-1000; 1000-2000; 2000 and above). In the second stage, required number of
BPL households from each selected village was determined by PPS sampling. Seven
villages were selected from each block. While selecting villages, adequate
representation was also given to Scheduled Castes (SC) and Scheduled Tribes (ST)
population. Systematic sampling method was used to select BPL households from
the village-wise sampling frame of BPL households. Using the expected proportion
of RSBY enrolment in the study district at 67 per cent and the desired precision level
at 5 percent, the required number of BPL households to study the level of
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enrolment, awareness and utilisation of the scheme among BPL households was
determined by using statistical formula for sample size calculation. The required
number of BPL households was 362 after adjusting the non response error. Data
were also collected from 70 non-BPL households (selected randomly) to study the
possession of health insurance among non-BPL households in the study area. The
method of analysis included comparison of the proportionate distribution of
households and bivariate analysis.

Coverage of Health Insurance
The data available through the National Sample Survey reveal that, at all India

level, only about 15 per cent population was covered by any health insurance
scheme (including RSBY) in 2014. The coverage was marginally higher in the urban
(18 per cent) as compared to the rural areas (14.1 per cent). Among the major states
of the country, the coverage of health insurance was the highest in Andhra Pradesh
(63.8 per cent) followed by Telangana (61.2 per cent), Kerala (39.5 per cent),
Chhattisgarh (39.3 per cent), Rajasthan (22.6 per cent), and Tamil Nadu (21.8 per
cent). On the other hand, the low coverage states were Madhya Pradesh (1.7 per
cent), Assam (2.6 per cent), Jharkhand (3.8 per cent), Uttar Pradesh (4.2 per cent),
Punjab (5.6 per cent) and Bihar (6.2 per cent). Among the smaller states, the
coverage was the highest in Mizoram (73.9 per cent), followed by Nagaland (27.4
per cent) and Meghalaya (20.5 per cent)  but the lowest in Uttarakhand (0.3 per
cent), Manipur (0.5 per cent), Sikkim (2.9 per cent) and Arunachal Pradesh (5.4 per
cent). Among the Union Territories, Dadra and Nagar Haveli had the highest
coverage (17.0 per cent), followed by Daman & Diu (14.2 per cent), and Chandigarh
(12.0 per cent), while the coverage was the lowest in AN Islands (0.3 per cent),
Lakshadweep (0.8 per cent) and Puducherry (5.8 per cent). Among the three types
of health insurance schemes (government-funded, employer-supported, and
arranged by household with insurance companies and others), it was the
government-funded health insurance whose share was the maximum. At the
national level, 85 per cent of the insurance was funded by the government and in the
high coverage states of Andhra Pradesh, Telangana, Chhattisgarh and Rajasthan,
this proportion was almost 100 per cent (Table 1).

In order to understand the implementation of RSBY in the context of PMJAY,
a primary survey was carried out in district Jajpur, Odisha. The findings of the
survey with regard to the implementation of RSBY are described in the following
pages.

Enrolment Status of Households under RSBY. The first requirement to avail the
benefits of RSBY is enrolment. In the study district, two rounds of enrolment were
completed by the time the survey was carried out. The first round of enrolment was
carried out in May 2012 while the second in October 2013. It was found that, in the
first round of the enrolment drive, 65.5 per cent of the BPL households were
enrolled while the enrolment increased to 75.4 per cent after the second round. The
enrolment of all households, however, was 55.8 per cent after the first round and
68.8 per cent after the second round in the 14 villages in which the survey was
carried out (Figure 1). The proportion of households enrolled under the scheme,
however, varied by socioeconomic groups as may be seen from table 2. 
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Enrolment Status of Out-migrant Workers. A unique feature of RSBY is the
provision of free hospitalisation to those who are out of their usual place of
residence for work or out-migrant workers at their place of work. In order to avail
benefits, out-migrant workers need to be enrolled at their usual place of residence
and they must have a separate smart card. Since the scheme covers the whole
country, anybody enrolled under the scheme can avail benefits of the scheme at any
empanelled hospital throughout the country. It was reported that, although, one
third of the out-migrant workers were enrolled in the second round, yet none of
them had a separate smart card. Therefore, they could not avail the benefit of free
hospitalisation at their place of work.

Awareness about the RSBY Scheme. For successful implementation of any
government programme, the role of awareness campaign is very important. The
level of awareness influences the level of enrolment and the level of utilisation of the
benefits available under the programme. During the survey, a number of questions
were asked related to the awareness of the community about different  aspects of the
RSBY including knowledge about  RSBY, benefits available through RSBY,
knowledge regarding different types of medical care  available under the scheme,
knowledge about the eligibility under the scheme, knowledge regarding the
maximum annual amount of medical coverage, and  knowledge regarding the
transport allowances and the cost of joining the scheme, etc. Results are presented
in table 3 which suggest that the awareness about the scheme was poor to very poor
in the study population.

Utilisation and Financial Risk Protection under RSBY. In the 14 villages covered
under the survey, 184 cases of hospitalisation were reported during the period 2012
through 2014 out of which 166 cases were from BPL households and the remaining
18 were from APL households. Similarly, 120 cases were from those households
which were enrolled under RSBY. Out of these 120 households, 114 cases were
from BPL households while only 6 cases were from APL households and all of them
had smart cards. However, in only 10 cases, the smart card was used and
beneficiaries got free hospitalisation, although, even these beneficiaries had to spend
some money from their pocket. In three other cases of hospitalisation, the benefit
was sought under the scheme, but it was denied by the RSBY help desk because of
such reasons as the patient’s name was not included in the smart card and the card
was invalid. This shows that despite large number of hospitalisations under RSBY
from the enrolled households, utilisation of the scheme remained poor. A study in
Maharashtra about the utilisation of RSBY scheme also shows that only 16
households had actually utilised the scheme out of 6000 sample households with an
enrolment level of 21.6 per cent and an awareness level of 29.7 per cent (Thakur,
2016).  In another study in Shimla and Kangra districts of Himachal Pradesh, more
than 90 per cent of the eligible households sought hospitalisation by using their
RSBY smart card because of high degree of awareness (Government of India, no
date). In our study, the single most important reason of low utilisation was poor
level of awareness about the scheme among the beneficiaries. Only about 28.5 per
cent of the BPL households in the 14 villages covered under the study had ever
heard the term ‘RSBY’ and majority of them did not know the type of medical
facilities available under the scheme. Only 10 beneficiaries were partially protected
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Figure 1
Proportion (Per cent) of different categories of households registered under

RSBY in the surveyed population

from the risk of hospitalisation and their median and mean out-of-pocket spending
was Rs 8500 and Rs 15150 respectively which was incurred mainly for purchasing
medicines and other non medical items. When all the 184 cases of hospitalisation
were taken into account, the average out-of-pocket spending associated with
hospitalisation was estimated to be Rs 17361 which was quite substantial.

 The major source of financing the out-of-pocket spending related to
hospitalisation was borrowing (60.3 per cent) followed by household income or
savings (32.6 per cent), sale of physical assets (3.85 per cent) and contribution and
support from friends and relatives (3.3 per cent). A study in Gujarat has also
observed that  RSBY scheme  provided only partial financial coverage for
hospitalisation and around 44 per cent of the patients who had enrolled and used the
smart card, still had to incur a median out-of-pocket expenditure of Rs 4000 mostly
for medicines and diagnosis (Devadasan et al, 2013). The present study also shows
that RSBY scheme could not be able to provide protection to all the BPL
households from catastrophic health expenditure resulting from hospitalisation in
the surveyed population. 
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Conclusions
In the study area, although, an impressive 75 per cent BPL household were

enrolled under the RSBY scheme, yet, the level of utilisation of the scheme was very
low and people were still spending from their pocket. Main factors behind the non
utilisation of the scheme were lack of proper awareness about the scheme; people
were not interested in getting benefits under the scheme; and the indifference on the
part of the RSBY help desk. One third of the out migrants were found to be enrolled
under the scheme but none of them had separate smart card which affected
utilisation of the benefits of the scheme. It may, therefore, be concluded that the
scheme was not able to achieve the desired objective of protecting all the target
beneficiaries. The parliamentary standing committee, after reviewing various studies
on RSBY, also found that the enrolment in the RSBY scheme was quite low with
only 57 per cent eligible households enrolled and less than 12 per cent of the eligible
persons getting their hospitalisation covered under the scheme. In majority of the
states (eight out of 14), there was an increase in OOP expenditure related to RSBY
while only two states showed a reduction in the expenditure” (Government of India,
2018a). The committee had urged that the government should form a committee to
analyse the failure of RSBY and ensure that inadequacies plaguing the operation
and implementation of RSBY are not repeated (Government of India, 2018a). In the
light of these observations, the PMJAY scheme must focus on increasing the
awareness level of the potential beneficiaries by properly conducting awareness
programme so that it can ensure better utilisation of the scheme. The scheme should
be implemented effectively with constant monitoring of the empanelled hospitals
and a robust grievance redressal mechanism must be established to ensure that the
insured persons get due benefits at the time of hospitalisation. At the same time, the
health infrastructure in the empanelled hospitals must be strengthened to meet the
growing demand for health care.
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Table 1
Coverage of health insurance in India and States/Union Territories, 2014
States/UTs Government

funded
insurance
scheme

Employer
(other than

government)
supported

health
protection

Arranged
by

household
with

insurance
company

and others

Total
insurance
coverage

Share of
public
funded

insurance
scheme

(Per cent)

Andhra Pradesh 62.6 0.6 0.6 63.8 98.1

Telangana 58.2 2.3 0.6 61.2 95.1

Kerala 34.6 2.2 2.8 39.5 87.6

Chhattisgarh 38.8 0.5 0 39.3 98.7

Rajasthan 22.4 0.2 0.1 22.6 99.1

Tamil Nadu 17.8 1.9 2.1 21.8 81.7

Orissa 19.2 0.9 0.5 20.7 92.8

West Bengal 13.5 1.3 2.0 16.8 80.4

Delhi 8.6 1.9 6.1 16.6 51.8

Gujarat 7.1 0.7 6.4 14.2 50.0

Karnataka 5.2 3.5 1.9 10.5 49.5

Jammu & Kashmir 3.8 3.2 1.1 8.1 46.9

Maharashtra 2.8 1.3 3.1 7.2 38.9

Haryana 3.8 0.5 2.6 6.9 55.1

Bihar 5.3 0.8 0.1 6.2 85.5

Punjab 3.3 2 0.3 5.6 58.9

Uttar Pradesh 3.3 0.7 0.1 4.2 78.6

Jharkhand 2.4 1.3 0.0 3.8 63.2

Assam 1.2 1.2 0.2 2.6 46.2

Madhya Pradesh 1.2 0.2 0.2 1.7 70.6

Mizoram 72.0 1.8 0.2 73.9 97.4

Nagaland 27.1 0.3 0.0 27.4 98.9

Meghalaya 14.6 5.7 0.2 20.5 71.2

Dadra & Nagar
Haveli 11.1 5.4 0.4 17.0 65.3

Daman & Diu 1.5 0 12.7 14.2 10.6

Goa 13.2 0.1 0.0 13.3 99.2

Tripura 11.4 0.7 0.7 12.8 89.1

Chandigarh 8.4 2.2 1.5 12.0 70.0

Himachal Pradesh 7.6 0.7 0.9 9.3 81.7
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States/UTs Government
funded

insurance
scheme

Employer
(other than

government)
supported

health
protection

Arranged
by

household
with

insurance
company

and others

Total
insurance
coverage

Share of
public
funded

insurance
scheme

(Per cent)

Puducherry 4.8 0.3 0.6 5.8 82.8

Arunachal Pradesh 3.1 0.9 1.3 5.4 57.4

Sikkim 2.2 0.7 0.0 2.9 75.9

Lakshadweep 0.8 0.0 0.0 0.8 100.0

Manipur 0.4 0 0.1 0.5 80.0

Uttarakhand 0.2 0 0.1 0.3 66.7

AN Islands 0.3 0 0.0 0.3 100

India 12.8 1.2 1.3 15.2 84.2
Source: Author’s estimation from the unit level data from NSS 71st round survey, 2014
Note: Government-funded insurance schemes include RSBY, Arogyasri, CGHS, ESIS,

etc.
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Table 2
Enrolment status of household by background characteristics 

Characteristics Category Enrolment among
BPL Households

(Per cent)

Enrolment among All
Households
 (Per cent)

Round-I Round-II Round-I Round-II

Household size
 

<5 67.2(78) 77.6(90) 55.2(79) 68.5(98)

=5 56.3(49) 72.4(63) 50.0(51) 68.6(70)

>5 69.2(110) 75.5(120) 59.4(76) 69.0(129)

Type of House Kuchha 58.3 (63) 71.3(77) 50.4(64) 66.1(84)

Semi-pucca 60.0(45) 73.3(55) 55.6(45) 70.4(57)

Pucca 72.1(129) 78.8(141) 58.9(132) 69.6(156)

Social group SC 75.3(134) 82.0(146) 71.8(135) 79.8(150)

ST 14.3(6) 23.8(10) 13.3(6) 24.4(11)

OBC 57.4(31) 70.4(38) 44.9(31) 63.8(44)

Others 75.0(66) 89.8(79) 53.1(69) 70.8(92)

Education of
Household
Head

Illiterate 63.5(80) 76.2(96) 61.4(81) 74.2(98)

Primary(1-5) 62.8(59) 72.3(68) 58.8(60) 73.5(75)

Secondary(6-10) 69.3(79) 78.1(89) 52.3(80) 64.7(99)

Higher Secondary
and above

67.9(19) 71.4(20) 44.4(20) 5.5.6(25)

Means of
livelihoods

Agriculture 72.9(62) 81.1(74) 59.5(65) 78.9(86)

Wage/
agricultural
labour

61.6(122) 70.2(139) 56.2(122) 66.8(145)

Self-employed in
non agriculture

70.7(41) 77.6(45) 58.6(41) 67.1(47)

Salaried job 57.1(12) 71.4(15) 36.1(13) 52.8(19)

Total 65.5(237) 75.4(273) 55.8(241) 68.8(297)
Source: Author’s calculations
Note: Figures in the bracket are frequency
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Table 3
Awareness about the RSBY Scheme
SN Type of awareness Response

(Per cent) 
1 Respondent ever heard the word ‘RSBY or Rashtriya Swasthya

Bima Yojana’
30.0

2 Some knowledge regarding the benefits of RSBY 69.9

3 knowledge regarding medical benefits of RSBY 55.0

4 Knowledge regarding the source of availability of medical
facility under RSBY

24.1

5 Medical facility is available only in government hospitals 17.0

6 Knowledge regarding the eligibility household to enroll in the
RSBY scheme

30.7

7 Knowledge regarding number of family members can be
enrolled in the RSBY scheme

45.2

8 Knowledge regarding the cost of enrolment 80.0

10 Knowledge regarding the annual insurance coverage 27.5

11 Knowledge regarding how to use the smart card 5.0

12 Knowledge regarding transport allowance 0.0

Source: Author’s calculations.
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Introduction
Human fertility is influenced by a number of biological and behavioural factors.

Davis and Black (1956) have identified eleven key factors as the proximate
determinants of fertility. These factors are categorised as intercourse, conception
and gestation related factors. Henry (1961) has pointed about the influence of
breastfeeding on fertility or equivalently to the fact that the post-partum
amenorrhoea (PPA) depends on the duration of breastfeeding. Among all the
proximate determinants of fertility, PPA is the one which directly affects the natural
fertility (Bongaarts, 1978). 

PPA is the duration between the birth and the resumption of menstruation.
During this period, there is very little probability of conception and, therefore, this
period is also known as the period of temporary infecundability. It plays an
important role in deciding the level of fertility by increasing the inter-live birth
interval (Potter et al, 1965). Under natural fertility conditions, the first birth interval
(duration between the marriage and the first birth) is on an average shorter than the
interval between the first and the second birth because of the absence of the period
of post partum amenorrhoea.

Breastfeeding is also an important biological factor that contributes to child
survival and child health because it is an inexpensive and appropriate source of
nutrients and a key factor in developing a strong emotional relationship between
mother and child. During breastfeeding, the nipple-suckling by the child stimulates
receptors in the breast nipple that initiate a neural signal to the hypothalamus, a
nerve centre in the brain. The hypothalamus signals the pituitary gland to increase
the production of the hormone prolactin which inhibits ovulation either by reducing
the release of gonadotropic hormones needed for ovulation or by directly affecting
the ovaries (Bongaarts and Potter, 1983). The frequency and the intensity of
suckling, and the number of months the child is breastfed, are important
determinants of the length of PPA (Labbok and Krasovec, 1990; McCann et al,
1981; Simpson-Herbert and Huffman, 1981). In the absence of breastfeeding, the
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average duration of PPA may last between one and three months. When
breastfeeding is initiated just after the childbirth, the duration of PPA increases with
the increase in the duration of breastfeeding (Bongaarts and Potter, 1983; Santow,
1987).

There are many factors which may be responsible for the resumption of
menstruation after birth. It is, therefore, difficult to estimate, accurately, the
duration of PPA. Data on the duration of PPA also suffer from a number of biases
such as recall laps, digit preference, etc. Therefore, a number of models have been
developed to estimate the average duration of PPA by exploring the relationship
between the average duration of PPA and the mean duration of breastfeeding
(Bongaarts and Potter, 1983; Singh and Berman, 1976; Yadava and Islam, 1994).
Regression analysis has generally been used to obtain the relationship between the
mean duration of breastfeeding and the duration of PPA under the assumption that
the duration of PPA is a function of the duration of breastfeeding (Leridon, 1977;
Van Ginneken, 1974). In the present study, we propose a new model describing the
relationship between the duration of PPA and the mean duration of breastfeeding
and compare our results with results obtained from already available models. We
conclude that results based on our model are comparatively better than the results
based on other models.

Data and Methodology
A number of models have been developed to estimate the average duration of

PPA on the basis of the mean duration of breastfeeding. These include:
Bongaarts and Potter (1983) exponential model-I

(1)
Bongaarts & Potter (1983) exponential model-II

(2)
Yadava & Islam (1994) linear regression model

(3)

Singh and Barman (1976) quadratic model

(4)
where P is the duration of PPA and L is the mean duration of breastfeeding.

It may, however, be observed that the mean duration of breastfeeding varies
from 3-40 months whereas the average duration of PPA  ranges from 4-14 months.
Thus, the range of the mean duration of breastfeeding is 36 months but the range of
the average duration of PPA is only 10 months. In order to ensure that the range of
the dependent variable and the range of the independent or explanatory variable in
the regression analysis remains nearly the same, we have used the natural
logarithmic transformation of the mean duration of breastfeeding and estimated the
average duration of PPA on the basis of the following regression model:

(5)
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Equation (5) was fitted using the data available from India’s National Family
Health Survey 2015-16 which yielded the following relationship between the
average duration of PPA and the mean duration of breastfeeding: 

(6)

with a coefficient of determination (R2) of 0.98. The constant term in equation (6)
is only 0.58 while the regression coefficient is 4.18. Hence, for all practical purposes,
the average duration of PPA may be obtained as four times the natural logarithm of
the mean duration of breastfeeding. Thus, the final mathematical relationship
between the average duration of PPA and the mean duration of breastfeeding may
be defined as follows:

(7)

In order to examine the suitability of the model (7), we have applied equation
(7) along with other models to the data available from surveys carried out in The
Philippines, Taiwan and India. Data for the Republic of the Philippines come from
the fertility survey conducted in the country (RPFS, 1978) under the WFS
programme (Reyes, 1981). Data from Taiwan are taken from Jain et al (1979) while
data for India are taken from Singh and Barman (1976). We have also used data
available for India and its major states available through the National Family Health
Survey 2015-16.

Results and Discussion
Tables 1, 2 and 3 show the estimated average duration of PPA obtained from the

mean duration of breastfeeding on the basis of different models described above
respectively for the Republic of the Philippines, Taiwan and India while table 4
presents estimated average duration of PPA for India and its major states. Table 5
shows the simple zero order correlation coefficient between observed duration of
PPA with estimated duration of PPA obtained on the basis of different models
including the model proposed in this paper.

From table 1, we find that the estimated duration of PPA derived on the basis
of the models by Bongaarts and Potter; Yadava and Islam; and Singh and Barman
corresponding to mean duration of breastfeeding of 3 months is respectively 2.62,
4.21, 4.57 and 4.20 months while the estimate derived from the model proposed in
this paper is 4.39 months. When the mean duration of breastfeeding is 18 months,
the Bongaarts and Potter model; the Yadava and Islam model; and the Singh and
Barman model give the estimate of average duration of PPA as 11.8, 11.0, 11.7 and
10.5 months respectively compared to the observed average duration of PPA of 10.9
months, whereas according to the proposed model, the average duration of PPA is
11.6 months. When the mean duration of breastfeeding is 30 months, the estimated
average duration of PPA as obtained by the earlier models is 21.4, 14.2, 13.9 and
12.8 months respectively against the observed average duration of PPA of 12.5
months while according to the proposed model, the estimated average duration of
PPA is 13.6 months. Thus, the proposed model provides a fairly good estimate of the
average duration of PPA for the Philippines data which is in the close approximation
of the estimate of the average duration of PPA obtained from other models.
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Figure 1
Mean duration of PPA according to different models

Table 2 provides estimates of the average duration of PPA derived from the
mean duration of breastfeeding in Taiwan and it can be seen from the table that the
estimates of the average duration of breastfeeding obtained from the proposed
model are in the close approximation to the estimates obtained from other models.
Specifically, estimates derived from the proposed model are very similar to the
estimates derives derived from the Yadava and Islam model. Similarly, table 3
shows that for India also, estimates of the average duration of PPA, based on the
mean duration of breastfeeding by the proposed model, are very similar to estimates
obtained from other models.

Table 4 provides estimates of the average duration of PPA derived from the
proposed model and from other models for rural, urban and combined population
of India and Uttar Pradesh, the most populous state of the country, on the basis of
the data available from the National Family Health Survey 2015-16. It may be seen
from the table that the proposed model provides a good approximation of the
average duration of PPA, particularly when the mean duration of breastfeeding is
not very large. It may be seen from the table that the average duration of PPA in
India is longer than that in Uttar Pradesh irrespective of the mean duration of
breastfeeding. This indicates that there is a spatial heterogeneity in the average
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duration of PPA in India which has implications for the level of fertility. It may also
be seen from the table that the average duration of PPA in the rural areas of either
India or Uttar Pradesh is almost one month longer than that in the urban areas. It
is a matter of further investigation, how the relatively longer average duration of
PPA contributes to rural-urban differentials in fertility in India and in Uttar Pradesh.

Figure 1 shows how the average duration of PPA varies with the mean duration
of breastfeeding on the basis of different models including the proposed model. It
is expected that with the increase in the mean duration of breastfeeding, the average
duration of PPA should also increase up to a certain duration of breastfeeding and
then further increase in the mean duration of breastfeeding should have a
diminishing return in terms of the increase in the average duration of PPA.
However, according to Bongaarts and Potter; and Singh and Barman models, the
average duration of PPA first increases with the increase in the mean duration of
breastfeeding and then decreases with the further increase in the mean duration of
breastfeeding. The decrease in the mean duration of PPA after a certain level of the
mean duration of breastfeeding is not acceptable as the mean duration of PPA
cannot decrease. At best, it should remain unchanged or should not be affected by
the mean duration of breastfeeding. On the other hand, according to Yadava and
Islam model, the average duration of PPA increases consistently with the increase
in the mean duration of breastfeeding. It is worthwhile to mention here that after a
certain duration, breastfeeding influences little the duration of PPA. According to
the proposed model, however, the average duration of PPA increases with the
increase in the mean duration of breastfeeding up to a certain extent only. Further
increase in the mean duration of breastfeeding has virtually no impact on the
average duration of PPA. The relationship between the mean duration of
breastfeeding and the average duration of PPA reflected through the proposed
appears to be more realistic.

Lastly, table 5 shows the simple zero order correlation coefficients between
observed average duration of PPA with the estimated average duration of PPA
obtained from different models. All the models show very high degree of correlation
between the observed and the estimated average duration of PPA. The advantage of
the model proposed here is that, unlike other models, this model is computationally
very simple and the average duration of PPA can be obtained just with the help of
a simple calculator if the mean duration of breastfeeding is known. It can be used
as an alternative to the existing models.

Conclusions
In this paper, we have proposed an alternative model of estimating the mean

duration of post partum amenorrhoea (PPA) on the basis of the mean duration of
breastfeeding. The main advantage of the method proposed by us in this paper is
that it is very simple and easy and straightforward to calculate. The method that we
have proposed does not require complex mathematical calculations as is the
problem with earlier models. Because of its simplicity, the model proposed in this
paper can be effectively used in the field conditions by field level functionaries.
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Table 1
Mean duration of breastfeeding, observed and estimated average duration of PPA
for The Philippines

Mean
duration of

breastfeeding
(Months)

Observed
average
duration
of PPA

(Months)

Estimated average duration of PPA by different
models

Bongaarts
and Potter

I

Bongaarts
and Potter

II

Yadava
and Islam

Singh and
Barman

Proposed
model

3 4.5 2.62 4.21 4.57 4.20 4.39 
4-5 4.6 3.16 4.78 5.28 5.00 6.02 
6 5.8 3.79 5.40 5.99 5.76 7.17 
7-8 6.5 4.50 6.05 6.70 6.49 8.06 
9-11 7.2 5.87 7.20 7.89 7.61 9.21 
12 8.6 7.15 8.16 8.84 8.43 9.94 
13-17 9.8 9.34 9.61 10.26 9.54 10.83 
18 10.9 11.79 11.00 11.68 10.49 11.56 
19-23 11.3 14.40 12.25 12.25 11.29 12.18 
24 11.9 17.00 13.25 12.80 11.94 12.71 
25-29 11.9 19.41 13.93 13.35 12.43 13.18 
30 12.5 21.42 14.24 13.89 12.77 13.60 
31-35 13.4 22.86 14.14 14.44 12.96 13.99 

Source: Authors’ calculations
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Table 2
Mean duration of breastfeeding, observed and estimated average duration of PPA
for Taiwan

Mean duration
of

breastfeeding
(Months)

Observed
average
duration
of PPA

(Months)

Estimated PPA by different methods

Bongaarts
and Potter

I

Bongaarts
and Potter

II

Yadava
and Islam

Singh and
Barman

Proposed
model

1-3 3.8 2.30 3.85 4.10 1.58 2.77 

4-6 5.7 3.36 4.98 5.52 5.19 6.44 

7-9 6.3 4.75 6.27 6.94 8.26 8.32 

10-12 8.5 6.49 7.67 8.36 10.78 9.59 

13-18 11.1 9.73 9.85 10.49 13.56 10.96 

19-24 14.2 14.84 12.43 12.34 15.36 12.27 

25-30 14.6 19.78 14.01 13.44 14.99 13.26 

31+ 15.2 21.98 14.25 14.07 13.78 13.74 
Source: Authors’ calculations
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Table 3
Mean duration of breastfeeding, observed and estimated average duration of PPA
for India

Mean duration
of

breastfeeding
(Months)

Observed
average
duration
of PPA

(Months)

Estimated PPA by different methods

Bongaarts
and Potter

I

Bongaarts
and Potter

II

Yadava
and Islam

Singh and
Barman

Proposed
model

3 4.44 2.62 4.21 4.57 4.54 4.39 
9 7.94 5.29 6.73 7.41 7.75 8.79 
15 10.68 9.34 9.61 10.26 10.34 10.83 
21 11.51 14.40 12.25 12.25 12.31 12.18 
27 13.96 19.41 13.93 13.35 13.66 13.18 
33 14.64 22.86 14.14 14.44 14.40 13.99 
39 14.37 23.53 12.81 15.53 14.50 14.65 

Source: Authors’ calculations
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Table 4
Mean duration of breastfeeding, observed and estimated duration of PPA for rural
and urban areas of India and Uttar Pradesh based on the proposed model
Mean duration of

breastfeeding
Observed average duration of PPA Average duration of

PPA obtained from
the proposed model

Total Urban Rural

India
1-3 4.67 4.49 4.74 2.77
4-6 5.50 5.30 5.57 6.44
7-9 6.12 5.87 6.20 8.32
10-12 6.95 6.50 7.12 9.59
13-18 7.23 6.70 7.42 10.96
19-24 7.69 6.75 8.01 12.27
25-30 7.78 6.95 8.02 13.26
31+ 8.75 7.89 8.97 13.74

Uttar Pradesh
1-3 3.14 2.62 3.30 2.77
4-6 4.46 3.73 4.72 6.44
7-9 4.77 4.23 4.93 8.32
10-12 5.83 5.32 6.01 9.59
13-18 6.29 5.57 6.51 10.96
19-24 6.52 5.42 6.88 12.27
25-30 6.45 5.81 6.62 13.26
31+ 7.49 6.20 7.75 13.74

Source: Observed values of average duration of PPA are from IIPS (2017). Estimated values
are calculated by the authors.
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Table 5
Simple zero order correlation coefficient between observed and expected duration
of PPA
Countries Bongaarts &

Potter I
Bongaarts &

Potter II
Yadava &

Islam
Singh &
Barman

Proposed
Model

Philippines 0.953** 0.988** 0.997** 0.995** 0.986**
Taiwan 0.961** 0.994** 0.995** 0.938** 0.956**
India 0.958** 0.978** 0.986** 0.994** 0.988**
** Correlation is significant at the 0.01 level.
Source Authors’ calculations.
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Introduction
Under nutrition affects all population groups but infants and young children are

the most vulnerable because of their high nutritional requirements for growth and
development. India is the second most populous country in the world but ranks 67
out of 112 countries in the hunger index (von Grebmer et al, 2019) whereas, in
2012, India ranked 65 out of 79 countries (International Food Policy Research
Institute, 2012). India has also been ranked at 112 among the 141 nations in terms
of the Child Development Index (CDI) (Save the Children, 2012).

Children in India continue to suffer due to lack of health care accessibility,
under nutrition, poor hygiene, illiteracy, and exploitation. Under nourished people
may not contribute to national progress and may become a burden to the economy
and the society. Under nutrition among children is one of the important
contributing factors to high child mortality (Development Initiatives, 2018).
According to the World Bank, India has one of the world’s highest demographics
of children suffering from under nutrition; 44 per cent of children under five years
of age are underweight while 72 per cent infants have anaemia (Parker, 2012). It is
estimated that around 200 million children below five years of age in the country are
underweight at any given time out of which more than six million suffer from the
worst form of under nutrition - severe acute malnutrition. It is estimated that under
nutrition constitutes over 22 per cent of India’s disease burden, making under
nutrition one of the nation’s most significant health threats. (Malnourished Millions:
Malnutrition in India, 2010). Under nutrition affects the child the most during
pregnancy and during early childhood or during the first 1000 days of life. Hungry
children have weaker immune system and, therefore, are more susceptible to
infections and illnesses. Long-term insufficient nutrient intake and frequent
infections can cause stunting leading to delayed motor and cognitive development
which are generally irreversible. Acute under nutrition or wasting in children may
be the result of either extreme food shortage or high prevalence of common
childhood illnesses such as diarrhoea and pneumonia or both. If left unaddressed,
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acute under nutrition or wasting can quickly lead to the death of the child
(Veneman, 2007).

The consequences of stunting on education are also dramatic. Various studies
have shown that child stunting is likely to impact brain development and impair
motor skills. According to Unicef, stunting in early years of life is linked to 0.7-grade
loss in schooling, a 7-month delay in starting school and between 22 and 45 per cent
reduction in lifetime earnings (Unicef, 2017). More than one third of the children
under five years of age in East and South Asia are stunted. They are short for their
age because of long-term insufficient nutrient intake and frequent infections. The
physical and mental damage caused by stunting is irreversible mainly after two years
of age. Weak fetal and young child growth negatively impacts a child throughout
the life resulting in poorer academic achievement, reduced earnings, and increased
risk of disease (Unicef, no date).

Under nutrition among children below five years of age is a key concern for the
health authorities in India. Tackling under nutrition requires strategies to tackle
hunger among under-five children in India (Sahu et al, 2015). In Chhattisgarh, the
latest survey conducted by the state government has revealed that almost 7 lakh
children in the state are underweight, with tribal districts like Bastar, Dantewada,
Kondagaon, and Narayanpur having a comparatively higher prevalence of under
nutrition as compared to other districts. The prevalence of underweight in the state
as a whole is 33 per cent, in these tribal districts, the prevalence is almost 42 per
cent.

The Government of Chhattisgarh has launched the Navjatan Yojna to address
the problem of under nutrition in children below five years of age that is so rampant
in the state with the objective of achieving the Millennium Development Goal of
halving the proportion of children who are underweight for their age. Reduction in
the proportion of underweight children also contributes to the reduction in child
mortality which remains above average in the state.

The present study aims at understanding the nutritional status of children below
five years of age in Koni village in Chhattisgarh in the context of the role played by
the Navajatan Yojana in reducing the level of under nutrition in children. The study
also attempts to analyse the contribution of the interventions under the Integrated
Child Development Services to address the challenge of under nutrition in children
below five years of age.

Review of literature
Many factors contribute to child under nutrition. These range from political

instability and slow economic growth, to the burden of infectious diseases and lack
of education, especially in females. The relative importance of these factors vary
across societies. A cross-country analysis has found that the determinants of stunting
or low height-for-age in pre-school children varied considerably between nations,
and among provinces within a nation (Black et al, 2013). Under nutrition at the
early stages of life can increase the risk of infections, morbidity, and mortality and
may hamper mental and cognitive development thereby affecting labour
productivity and increasing the risk of chronic illnesses in the later period (Endris,
Asefa and Dube, 2017).
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Undernutrition represents the single most important giant killer of children
below five years of age. It is estimated to be responsible for about 3.1 million deaths
of children below five years of age every year accounting for about 45 per cent of
total under five years’ deaths. In 2013, 52 million children below five years of age
were wasted, while other 165 million children were short for their age, or stunted,
(Kaur et al, 2018). Major health problems of the 21st century include nutritional
deficiencies and dietary changes in both rural and urban settings (Johns and
Eyzaguirre, 2000).

More than 40 per cent of India’s children are moderately or severely
underweight, compared to less than 5 per cent in China. On the other hand, the
under-five mortality rate in India exceeds 60 for every 1,000 live births whereas the
under-five mortality rate in China is below 20 (Cobham, Molina,  Garde, 2012). At
the same time, more than one-fifth of the Indian population, or approximately 240
million Indians, suffer from chronic hunger (Pangariya, 2013).

In Chhattisgarh, nearly two-fifth (38 per cent) children below five years of age
are stunted; 23 per cent are wasted; and close to two-fifth (38 per cent). Even during
the first six months of life, when almost all children are breastfed, 32 per cent are
stunted; 35 per cent are underweight; and 30 per cent wasted. The nutritional status
of children in the state has, however, improved in recent years. Data available from
the National Family Health Survey indicates that the prevalence of stunting
decreased from 53 per cent to 38 per cent during the ten years between 2005-06 and
2015-16 whereas the prevalence of underweight dropped from 47 per cent to 38 per
cent. However, the prevalence of wasting increased slightly from 20 to 23 per cent.
Despite these gains, child under nutrition remains a major development challenge
in Chhattisgarh.

Methodology
The study is based on a primary survey of selected households carried out in

Koni village in sub-district Masturi of district Bilaspur of the Chhattisgarh state in
India. According to the 2011 population census, there were 375 households in the
village and the population of the village was 1844 which means an average
household size of around 4.9 persons per household. At the 2011 population census,
the literacy rate in the village was 63.9 per cent - 78.1 per cent for males and 49.2 per
cent for females which indicates substantial gender gap in the level of education.
Main occupation of the villages population was labour, either in construction or in
agriculture. The female work participation rate was around 40 per cent compared
to the male participation rate of more than 61 per cent.

For the present study, 40 households in the village Koni were selected for the
survey. The selection of the households for the survey was based on the children
registered in the Aanganwadi centre of the village. At the time of the visit to the
village, it was found that 40 children were registered in the Aanganwadi centre of
the village. Therefore, the sample for the survey was 40 households which is more
than 10 per cent of the total households in the village listed at the time of the 2011
population census.

A semi-structured interview schedule was developed for collecting the data. The
data were collected from the mother of the chld and, if the mother was not available,
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from either the father of the child or the head of the household. Direct, face to face
interview approach was adopted to collect the data. In addition, the Aagnawadi
worker posted at Aanganwadi centre was interviewed at length. The analysis of the
collected data involved simple crosstabulation and analysis of the frequency
distribution.

Results and Discussion
Table 2 presents basic characteristics of children below five years of age

surveyed. The female children surveyed out numbered the male children surveyed.
All but two children belonged to Hindu religion. There was no child who belonged
to Christian and other religions. The occupation of the parents of the majority of
children was manual labour, although a substantial proportion of children's parents
was engaged in other productive activities. Agricultural labour was not the preferred
occupation of the parents of the children surveyed. Most of the children belonged
to low or lower-middle income households. In all households, at least one of the
member was working outside the village and therefore was a migrant worker.

Among the children below five years of age surveyed, around one-third were
underweight; around 46 per cent were stunted; and around 17 per cent were wasted
which suggests that chronic under nutrition was quite prevalent in the surveyed
children. On the other hand, no child was found to be overweight. Mother’s literacy
level was found to be having an impact on the nutritional status of children as the
proportion of under nourished children was found to be lower in children of literate
mothers as compared to children of illiterate mothers. The prevalence of under
nutrition was found to be higher in children with history of diarrhoea, fever, and
cough.

Interaction with the mother of the children surveyed revealed that only 55 per
cent of them received nutrition supplement (take-home ration) for their child from
the Aanganwadi centre. Mothers of only around 10 per cent of children could not
be interviewed and the discussions were carried out either with the father of the
child or other members of the household. 

The nutritional status of those children whose parents were working out of the
village or were an out-migrant worker, was found to be relatively better than the
nutritional status of those children whose parents were working in the village or not
working at all. It appears that migrant workers, particularly those working in the
city, were able to feed their children properly and were aware of hunger. Children
of the migrant workers were also found to be consuming dairy products bought by
their parents from the city but not available in the village.

The nutritional status of children of the working mothers has been found to be
poorer than the nutritional status of children of the non-working mothers in the
study village. It was obsrved that working mothers leave their children at home with
other siblings in the house and they rarely got the time to take care of their children
and feed them properly on time. Therefore, children of the working mothers in the
village were found to be at a higher risk of being under-nourished. On the other
hand, the non-working mothers were found to have ample time to properly take care
of their children and feed time on time which has an impact on the nutritional
status.
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It was also observed during the study that about 80 per cent of the children
surveyed were found to be in good health condition. The access of the children of
the village to a health care facility was relatively good as the village was located near
the Bilaspur town and, therefore, it was easier to access the health care facilities
available in the nearby town. 

More than 40 per cent children surveyed were found to be going to school and
whereas almost 60 per cent children were found to be attending the Aanganwadi
centre located in the village. At the school, mid-day meal was provided to children
whereas, at the Aanganwadi centre, vaccination against the preventable diseases is
done. The survey revealed that more than 96 per cent of the children surveyed
received appropriate and on-time immunisation.

In order to assess the awareness about the Navjatan Yojna, group discussions
were organised in the village. It appeared that only about half of the people in the
village knew about the Navajatan Yojana. However, it appears that nearly one third
of the households did not receive the advantage of the scheme as the children of
these households were going to school and Baalmandir whereas parents of some of
the children had no knowledge about the scheme.

Breastfeeding is found to be nearly universal in the village and is prolonged.
Almost 95 per cent of the women surveyed reported that they did not discard the
first milk but gave it to the child and that breastfeeding was started within one hour
of the birth of the child. The Aanganwadi worker of the village has been found to
be having good relationship with the women surveyed as regards breastfeeding and
care of children. However, only about half of the children surveyed were found to
be exclusively breastfed in the first six months of their life.

Conclusions
The Navajatan Yojna was launched by the Government of Chhattisgarh to

provide food supplementation to children below five years of age so as to address
the problem of under nutrition that is so rampant in the state as revealed through
various national level surveyes and the survey carried out by the Chhattisgarh
government itself. This study, although small in scale and covering only one village,
suggests that the implementation of the Navajatan Yojana in the Koni village of
district Bilaspur has been impressive and had a positive impact on the nutritional
status of children, especially children who are moderately under nourished. The
improvement in the nutritional status of children also appears to have resulted in a
reduction in morbidity among children below five years of age and hence better
health status.
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Table 1
Calorie norms for children and pregnant women

SN Category Pr-revised Revised

Calories
(K Cal)

Protein
(g)

Calories
(K Cal)

Protein
(g)

1 Children (6-72 months) 300 8-10 500 12-15

2 Severely malnourished
children (6-72 months)

600 20 800 20-25

3 Pregnant women and
nursing mothers

        500 15-20 600 18-20
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Table 2
Distribution of children below five years of age by their background characteristics
Background characteristics Respondents

Number Per cent
Age of the child

0-1 year 6 15.0
1-3 year 14 35.0
3-4 year 8 20.0
4 years and above 12 30.0

Gender of the child
Male 16 40.0
Female 24 60.0

Religion of the family
Hindu 38 95.0
Muslim 2 5.0
Christian 0 0.0
Other 0 0.0

Occupational status of parents
 Labourer 23 57.5
Agricultural labourer 1 2.5
Government job 2 5.0
Others 14 35.0

Monthly income of parents
Less than 5000 13 32.5
5000 -10000 25 62.5
10000 -20000 1 2.5
20000 and above 1 2.5

Family size
2–3 14 35.0
5–7 26 60.0

Number of family members engaged in economic activity
1 member 29 72.5
2 members 11 27.5
3 members 0 0.0
3 members 0 0.0

N  40 100.0
Source: Authors' calculations
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Some Characteristics of Return Migrants in
Rural Northern Madhya Padesh

SRJ Singh

Introduction
The impact of the movement of human beings on the social, economic,

demographic and other characteristics of the population has been recognised by
several administrators, planners, social-scientists and researchers. In modern times,
the nature, the types, and the causes and consequences of the movement of people
from one place to another have become different from those in the ancient days.
Studies related to the movement of the people related to the process, volume and
direction of the movement of the people are influenced by a number of factors such
as geographical conditions, economic hazards, non availability of regular and
reliable occupations, educational opportunities and achievements and several other
social and psychological conditions (Janhon, 1966).

The migration of the people from rural to urban areas in the developing
countries has been argued to be a normal process in many studies (Caldwell, 1968;
Hugo, 1981, Lipton 1982 Singh and Yadava, 1981, Yadava, 1989, Yadava et
al,1997) It should be mentioned that, in migration, the individuals are away from
their homes for a long duration of time. As such, migration is neither an immediate
action nor inspired by a single impulse that is the same for all the people. When an
individual or a family changes residence, a move is made and a destination is
selected for a number of specific reasons. Sometimes people decide to migrate from
their place of origin because of long term acquaintance of the place of destination
or because it is easy but may not be the case with regard to the selection of
destination. Knowledge of the area of destination is seldom exact and some of the
advantages and disadvantage of an area can be perceived only by living there.
Between the place of origin and the place of destination, there stands a set of
intervening obstacles which may be marginal in some instances and nearly
insurmountable in others. The movement of the people from rural to urban areas
may be conceptualised in terms of daily commuting, circular migration, return
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migration and permanent migration. The present paper focusses on return
migration. The study of return migration behaviour has been an important subject
of research for demographers and social- scientists. The present paper assesses the
extent of return migration amongst rural out migrants of northern Madhya Pradesh
in the light of the factors relating to social class, level of education level, duration
of absence from the village, and reasons for first out migration and then return
migration. The pattern of return migration has been studied through a probability
model proposed by Yadava et al (1989). In addition, life table technique has been
applied to estimate the expected duration of stay out of the village.

Data
The study is based on the data available through the demographic survey of

Satna (Rural) 2013 which was conducted by the researcher and which collected
information on migration was collected in detail. The survey covered 22 villages of
district Satna which were selected randomly and covered 3867 household, out of
which 1778 households had at last one migrant. The information available from this
survey served as the baseline for the present study. In addition six rounds of six
monthly follow-up surveys were carried out during 2014-2016. The information
about return migrants was colleted during these follow-up surveyes. The survey
covered both male and female migrants. However, because of very small number
of female out migrants, the present study is confined to male migrans aged at 15
years and above.

The Nature of Return Migrants
Table 1 presents details about those individuals who were classified as out

migrants at the time of 2013 survey but who returned to the village at the time of
successive follow-up surveyes. The table suggests that the annual rate of return
migration is 2.088 per cent, although, this rate varied by social class - highest in
upper class but the lowest in the middle class. A relatively higher rate of return
migration in the upper class might be due to the fact that most of the upper class
migrants possessed land and other properties in the village. Moreover, the place of
destination of out migrants of the upper class was generally near the village so that
they could return easily. By contrast, a low rate of return migration in scheduled
castes  was due to the fact that these out migrants migrate to distant places in
Gujarat, Maharashtra, etc.

The rate of return migration has been found to be inversely related to the level
of education of the out migrant (Table 2). Such an inverse relationship may be due
to the fact that out migrants with higher level education usually got white collared
job at the place of destination so that they had higher chances of permanent
settlement at the place of destination and their family also migrated after some time.
Children of these migrants grew in urban environment and, therefore, it was difficult
for them to get themselves adjusted in the rural environment. By contrast, illiterate
out migrants were engaged in temporary manual and private jobs at the place of
destination annd therefore they left their families back in the village. The illiterate
out migrants, therefore, preferred to return back to their native village.
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In general, out migrants who returned to the village were below 40 years of age
(Table 3). The median age of returned migrants was 37.5 years, which however
varied by social class. The median age of return migrants was the highest in return
migrants belonging to Scheduled Castes followed by business class and upper class.
A higher median age of Scheduled Castes, business class and upper class return
migrants may be due to the lack of non-agriculture employment opportunities in the
village. Moreover, the existing pattern of Scheduled Castes out migrants shows that
the rate of out migration is higher at both ends of the economic spectrum - rich and
poor (Yadava and Singh 1988). The poor Scheduled Castes out migrants do not
have sufficient sources of income in the village and, therefore, they prefere to stay
in the place of destination to fulfil their subsistence needs.

Main causes of out migration were lack of employment opportunities in the
village and associated poverty (Table 4). A substantial proportion of upper class out
migrants who went out of the village in search of job returned back to village
probably because they could not find appropriate empoyment opportunities at the
place of destination. This proportion was, however, lower in other social classes. As
regards reasons for return migration, the main reason was retirment due to old age
in all social classes. Other reasons for return migration included high economic
pressure in the place of destination, illness, mental tension at the place of
destination, to look after the agriculture land in the village, separation from the
family, death of the male member.

Patterns of Return Migration. Although, a number of studies have been carried out
at macro and micro levels to explain the pattern of rural to urban migration through
probabilistic and deterministic models in both developed and developing countries
(Singh and Yadava, 1981; Yadava et al, 1996; Yadav et al, 1989), yet, no model has
been proposed to describe the pattern of return migration. In this section, we
attempt to develop such a model.

Let X be a random variable denoting the duration of stay by a migrant worker
in the place of destination which is usually an urban area and let X assumes only
non negative values. Then, the distribution function of X is given by

where 8 is the risk parameter which varies from migrant to migrant. This probability
density function has only one parameter which is estimated by the method of
moments by equating the observed mean to the theoretical man as 

where E(x) is the observed mean (average duration of stay in the place of destination

by an out migrant) and is the estimate of 8.
Once 8 is estimated, the expected frequencies can easily be calculated. The

observed and expected frequencies of return migrants are given in table.6. It is clear
from the table that the model provides a good fit to the observed data which shows
the appropriateness of the model in describing the pattern of return migrants.
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Expected Duration of Stay. The life table technique has been used to estimate the
expected duration of stay at the place of destination by an out migrant. Usually, two
types of events are handled through the life table. The first type of events occur only
once and is not reversible in nature such as the death of a person. The second type
of events occur more than once such as illness, marriage and migration. Results of
the application of life table to the return migrants data are presented in table 7.The
table suggests that the expected duration of stay of an out migrant at the place of
destination varied by the age of the out migrant and was maximum for out migrants
in the age group 35-39 years after which it decreases gradually. Considering all
migrants together, it is estimated that, on average, an out migrant is expected to
return home after 18 years. This may be due to the fact that an out migrant usually
returns only when his younger generation is able to support the family.

Conclusions
This study has found that there has been a very substantial rate of return

migration to the rural areas of district Satna of Madhya Pradesh, India. The rate of
return migration has, however, been found to vary by the individual and socio-
economic characteristics of the out migrants including the age of the out migrant.
The analysis shows that the rate of return migration has particularly been very high
in the upper social class of the society primarily because the upper social class has
imovable property in the native village. The study also shows that there has been
little permanent out migration from the villages surveyed. Similar findings have also
been reported from studies carried out in many third world countries (Maude,
1979).
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Table 1
Out migrants and return migrants by social class, 2013-2016 in the surveyed
population.
Social class Total number of

out migrants in
2013

Number of return
migrants  during

(2013-2016)

Percentage
returned
(per year)

Upper class (I) 888 61 2.29
Middle class (II) 400 22 1.83
Business class (III) 188 11 1.95
Functional class (IV) 146 9 2.05
Scheduled castes (V) 243 14 1.92
Muslims (VI) 18 1 1.85
Total 1883 118 2.09
Source: Author's calculations
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Table 2
Return migrants by the level of education and social class.
Social class Illiterate or

no formal
education

Primary or
middle

High school
or

 Intermediate

Graduate and
above

Upper class (I) 16(2.04) 23(1.74) 16(0.73) 6(0.43)
Middle class (II) 11(1.40) 6(0.45) 4(0.18) 1(0.07)
Business class (III) 5(0.63) 4(0.30) 1(0.05) 1(0.07)
Functional class (IV) 3(0.38) 2(0.15) 2(0.09) 2(0.14)
Scheduled castes (V) 8(1.02) 2(0.15) 3(0.14) 1(0.07)
Muslims (VI) 0(0.00) 1(0.07) 0(0.00) 0(0.00)
Total 43(5.49) 38(2.88) 26(1.19) 11(0.81)
Source: Author's calculations
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Table 3
Age distribution of return migrants at the time of return by social class.
Age
Group

Social class
I II III IV V VI Total

15-19 11 4 1 2 1 0 19
20-24 5 2 1 1 1 0 10
25-29 6 3 1 1 2 1 14
30-39 11 4 2 12 1 0 20
40-49 14 6 2 1 3 0 26
50-59 7 2 2 1 3 0 15
60-69 5 1 1 1 2 0 10
>70 2 0 1 0 1 0 4
Median age 37 35 42 32 47 30 38
Source: Author's calculations
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Table 4
Reasons for out migration by social class.
Reasons of out migration Social class 

I II III IV V VI Total
Poverty 13.8 6.9 3.4 2.3 6.9 0.0 8.2
Search for job 17.6 3.7 4.6 2.8 3.7 0.9 10.2
Village level persuasion 21.4 4.8 2.4 2.4 2.4 0.0 4.0
Household level persuasion 18.2 9.1 3.0 0.0 3.0 0.0 3.1
Household difference 20.0 6.7 0.0 6.7 0.0 0.0 1.4
Studies 16.7 11.1 0.0 5.1 0.0 0.0 1.7
Not known 17.6 7.8 2.0 2.0 3.9 0.0 4.8
Source: Author's calculations
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Table 5
Return migration according to reason of return migration and caste group.
Reason for return migration Class 

I II III IV V VI Total
Retired or old age 36.1 31.8 45.5 33.3 50.0 0.0 37.3
Illness, less interest at the
place of destination or low
payment

29.5 22.7 18.2 22.2 21.4 0.0 25.4

Non availability of job or
completed education

4.9 13.7 18.2 22.2 21.4 1.0 11.9

Need in the village for
agricultural work; could not
bear family separation any
longer; and death of a male
member in the household

26.2 22.7 9.1 11.1 7.1 0.0 20.4

Not known 3.3 9.1 9.1 11.1 0.0 0.0 5.1
All 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Source: Author's calculations
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Table 6
Observed and estimated frequency of the duration of stay at the place of destination
Duration
of stay
(Years)

Class
I II III IV V VI Total

O E O E O E O E O E O E O E
0-4 21 25 9 4 3 5 0 42 46
5-9 14 15 4 2 2 2 1 25 29
10-19 17 15 6 2 2 2 0 29 30
20+ 9 6 3 3 2 5 0 22 14
Total 61 61 22 11 9 14 1 118 118
P2 2.23 na na na na na 5.16
D.F. 3 - - - - - 3
8 0.098 0.102 0.083 0.083 0.072 0.142 0.092
Source: Author's calculations

Remarks: P2 for classes II to VI could not be calculated because the observed frequency in
some cells was less than 5



Table 7
Expected duration of stay in the place of destination by out migrants
Age
(Year)

Total out
migrants
(1994)

Permanent
migrants

Returnable
migrants

nPx

Return
migrants
1994-97

nmx Lx ndx nqx nLx nTx  ex

15-19 282 7 275 24 0.0872 100000 35790 0.3579 410525 1282035 12.82
20-24 309 12 297 20 0.0673 64210 18492 0.2880 274819 871510 13.57
25-29 263 23 240 28 0.1166 45718 20637 0.4514 176995 596692 13.05
30-34 315 24 291 21 0.0721 25081 7660 0.3054 106254 419696 16.73
35-39 269 35 234 5 0.0213 17421 1761 0.1011 82702 313442 17.99
40-44 21 17 194 5 0.0257 15660 1890 0.1207 73573 230740 14.73
45-49 99 21 78 3 0.0384 13770 2411 0.1751 62820 157167 11.41
50-54 69 8 61 3 0.0491 11359 2483 0.2186 50585 94346 8.30
55-59 36 7 29 5 0.1724 8876 5346 0.6023 31013 43761 4.93
60+ 30 4 26 4 0.1538 3530 1960 0.5554 12748 12748 3.61
Source: Author's calculations
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Introduction
Child health is a key indicator of the quality of life in the developing countries.

It is also a global concern under the United Nations' 2030 Sustainable Development
Agenda (United Nations, 2015) which emphasises that “no one is left behind.”
Implementing the Agenda requires policies and programme that focus on reaching
the vulnerable population. For example, population in fragile states and areas
affected by conflict and disaster needs special attention to make sure that children's 
well-being needs, particularly, in the context of universal access to health care; food
security; and education for all, are effectively met.

Healthy children contribute to the security, economic growth and civic stability
of nations. The developing countries of the world are experiencing wide disparities
in different dimensions of income, education and standard of living. Child health
status is considered to be a highly sensitive indicator of human development.
According to World Health Organization report, of all deaths in the developing
countries, 31 per cent occur in children below five years of age (WHO, 1995).
Although, improvement in global health in the second half of the twentieth century
has been enormous, yet, it remains incomplete. In 1998, almost a third of deaths in
the low and middle-income countries were due to communicable diseases, maternal
factors and nutritional deficiencies. Millions of children suffer from short and long-
term adverse consequences of illnesses, malnutrition and injuries that impact their
well-being and options in life, including fewer educational opportunities and
diminished future economic prospects (Grantham et al, 2007).  Children below five
years of age face multiple obstacles, including birth injuries, infectious diseases,
under nutrition, home environment that lacks intellectual stimulation, and
environment with polluted water and air. According to United Nations Children's
Fund, 9.2 million children born alive worldwide die before their fifth birthday
(Unicef, 2007). Most of these children live in the developing countries. 

http://www.globalhealth.org/view_top.php3?id=721
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The relationship between the socioeconomic status and child health is well
documented in the international epidemiological, economic and sociological
literature and from a range of perspectives (Morris and Castairs, 1991; Cortinovis
et al, 1993; Durkin et al, 1994; Krieger et al, 1997; Robert, 1999; Lynch and Kaplan,
2000; Kawachi et al, 2002; Oakes and Rossi, 2003). There is consistent evidence to
suggest that children from socioeconomically better living environment have better
health and nutritional status relative to children from relatively poor living
environment. An analysis of the relationship between socioeconomic status and
child health is important for policy makers in the developing countries, where
limited resources make it crucial to use existing health care resources to the best
advantage (Kuate-Defo, 1997). There has, however, have been few attempts to
construct a socioeconomic index for use in social and health research which is based
on housing quality indicators (Fiadzo et al, 2001); household wealth, education and
occupation (Durkin et al, 1994) and on a broader sequence of familial living
conditions (Cortinovis et al., 1993). The quality of housing has considerable effect
upon health. Poor housing is often accompanied by the lack of sunlight and fresh
water while poor food storage and preparation facilities may result in under
nutrition and gastrointestinal disorders. Inadequate facilities for bathing and
laundering may lead to a general deterioration in personal hygiene.

Fishing is one of the oldest means of subsistence for the mankind and, therefore,
survival of the human race demands adequate attention to it. Communities engaged
in fishing are scattered throughout India. The fishing community is a backward and
poor community by the very definition of poverty (National Institute of Rural
Development, 1998). Hunter (1875) has described in detail the economic conditions
of the fishing community in Bengal. Children of the fishing community suffer
mainly from diarrhoea, and under nutrition among them is rampant.

The present study is directed towards assessing the knowledge and attitude of
fisher women about child care practices, knowledge about child morbidity and
nutritional status of children and health seeking behaviour, particularly, related to
child morbidity, in the fishing community of district South 24 Parganas of West
Bengal, India. The study attempts to portray the association between socioeconomic
and demographic conditions in the fishing community with the health status of
children. The study provides a demographic appraisal that has policy perspective
regarding fishing communities in the state of West Bengal. 

More specifically, the study attempts to understand the socioeconomic status
and hygiene and sanitation practices in the fishing community, measures the level
of child morbidity and explores the association of child morbidity with the
socioeconomic status of the household and hygiene and sanitation practices
followed by the fishing community. 

Literature Review  
There is a substantial body of research that shows child health is strongly related

to their living environment including the knowledge of the mother. Historically, 
socioeconomic status has been found to be inversely related to morbidity prevalence.
According to Chojhacka and Adegbola (1984), although, both medical and non
medical factors contribute to the change in the morbidity pattern, the role of
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socioeconomic factors is significant. Child morbidity is negatively correlated with
the socioeconomic status (Gour, 1961; Saran, 1979; Garden et al, 1984; Singh,
1985).  

Household Socioeconomic and Environmental Factors. Seyanabou (1999) in a study
of the fishing community in Joal, Senegal had observed that 33 per cent of the
households did not have latrines. Salagram and Mahapatro (1998; 1999) found that
in Puri (Chilka area) and Ganjam districts of Odisha, most of the fishing villages
lacked employment opportunities. Salagrama and King (1997) suggest that hard
work coupled with irregular and inadequate food intake appears to be the leading
cause of malnutrition. The incidence of poverty is found to be much higher in the
fishing community than the national average in Bangladesh (BBS, 2002). Another
study has found that fisheries remain an important source of livelihood and food for
the rural poor. About 80 per cent of the rural households catched fish for food or for
sale (Thompson and Hossain, 1998).  Dhanlakshmi and Sudhakara (1999) observed
that only 9 per cent of the fishing community in Sultanpur, West Bengal  used ORS
during diarrhoea to recover from diarrhoea associated dehydration. There are
studies that suggest that weaning and bathing practices in the fishing community are
different from other communities (Winikoff, 1981; Kasim et al, 2000). Poor
sanitation facilities and lack of safe drinking water availability in the fishing
community have also been highlighed in many studies (Bateman and Smith, 1991;
Gaminirante, 1991; Sommerfelt, 1991). 

Studies related to the health status of the fishing community are rare. However,
there is evidence to suggest that the disease profile of the fishing community reflects
the health problems that are peculiar to lower socioeconomic section of the society. 
There is also evidence to suggest that low literacy, lack of nutritional awareness of
the mother and lack of time for the mother to attend the child make children of the
fishing community vulnerable to morbid conditions (Patil, 2002). 

Data and Methodology  
The study is based on a survey carried out in Basanti block under Canning Sub-

division of district South 24 Parganas in West Bengal. Basanti block has a heavy
concentration of the fishing community. It is located in the southern-most part of
the South 24 Parganas district. The Block is bounded by Gosaba and Sandeshkhali
II blocks in the east and Canning-I and Canning-II blocks in the north. Basanti block
is one of the main deltaic islands in the Sundarban region bounded by the Matala
and Vidyadhari rivers/creeks. Basanti is located at laditudinal extend of 22°33 45"N
to 22º29'0"N and longitudinal extend of 89°4 50"E to 88°3'45"E. According to the
District Statistical Handbook of district South 24 Parganas, Basanti has a population
of 278592 out of which population aged 0-6 years is 34,164. The entire population
is classified as rural. The occupation of the people is mainly fishing. The block
suffers from an acute drinking water shortage so that diarrhoea, especially, in
children is widely prevalent in the block. There are 87 villages in the block according
to the Registrar General and Census Commissioner of India, out of which five
villages - Ramchandrakhali, Purandar, Napithkhali, Kathalberia, Kumirmari - were
selected for the present study on the basis of the proportion of population engaged
in the fishing activity.  
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The sample size for the study was determined on the basis of the prevalence of
diarrhoea among children in South 24 Parganas district. According to the District
Level Household Survey 2007-08, the prevalence of diarrhoea in children below five
years of age was around 5 per cent. However, prevalence of diarrhoea in the study
was assumed to be 9 per cent because of the typical situation of the block. In
addition, assuming the relative precision of 30 per cent, the proportion of population
below 5 years of age 15 per cent of the total population and a confidence interval at
95 per cent, the sample size for the study was worked out to be 508 households.  

The data required for the study were collected through the survey of the sample
households. Both qualitative and quantitative methods of data collection were
employed. Household and individual questionnaires were developed and pre-tested
for the purpose. In addition, key informant interviews were carried out to collect the
qualitative information required for the study.

Results and Discussion 
Table 1 presents characteristics of the households surveyed. More than two-third

of the households surveyed were Muslims while nearly three fourth were Scheduled
Tribes. More than half of the households surveyed were poor while less than 10 per
cent were rich as reflected through the household wealth index. Waldron (2013) has
also observed that the fishing community of the state belongs to the low-income
group and live below the poverty line. Jasim and Paramasivan (2017) have observed
that fishermen of West Bengal use traditional methods and equipment and have low
earnings even after working continuously for 12 hours. The poor to very poor living
conditions of the surveyed households is also reflected from table 1. For example,
clean fuel is rarely used for cooking; mud, clay or other earth is use as material for
the floor of the house while matki or talli is mostly used to construct the roof of the
house.

Animal keeping was quite common in the survyed households households
(Table 2) and in majority of the households, animals were kept inside the house
which has implications for morbidity, especially, child morbidity. There was only
a small proportion of households which kept the animals outside the house, away
from household members.

Majority of the households surveyed were totally dependent upon fishing
activity to earn their livelihood (Table 3), although, around one fifth of the
households were engaged in fish selling and in net fishing. Moreover, women were
actively engaged in these activities. A similar observation has also been made by
Waldron (2013). However, in more than 80 per cent of the households surveyed, the
respondent reported that the wife of the respondent took care of their children in the
household. There was only a small proportion of the respondents who reported that
other members of the household took care of their children. 

During the survey, it was also enquired whether there was any cooperative
society or community service in the village. Most of them replied in affirmative.
However, almost all the household surveyed reported they did not receive any
assistance from the cooperative society that existed in the village. The survey also
revealed that nearly all the households surveyed did not receive any benefit from
any government or private welfare scheme or programme. They lived in near
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isolation without any support from any welfare organisation or agency either public
or private.

Table 4 present the information related to the availability of safe drinking water
and sanitation facilities. The most common source of drinking water in the surveyed
households was tube-well followed by dug well. In most of the households surveyed,
the source of drinking water was outside the household and it was the responsibility
of the adult women in the household to fetch the water from the water source.
Children, particularly, female children of the household were, in general, not
involved in fetching the water. The fetched water is most commonly stored in
covered big pots which are regularly cleaned, although in some of the households,
the storage pots are cleaned once in a week only. 

The main source of water in the surveyed household was different in summers
and in rainy and winter seasons. During rainy and winter seasons, the common
water sources were bore well, dug well, canal and river and ponds but during
summers, the most common source of water was tube well. The households
surveyed, however, reported that there was adequacy of drinking water even in the
summer season.

Open defecation appeared to be the norm in the surveyed population as nearly
three fourth of the households reported that their members were defecating in the
open (Table 5). The survey also revealed that improved sanitation facilities were
largely absent in the village. A small proportion of the households surveyed were
having hanging toilets and pit latrine without a slab. Children of the surveyed
households, almost universally, defecated in the open.

On the other hand, an insignificant proportion of households surveyed reported
that the members of the household were using tap for bathing purposes. The most
common place of bathing was the pond followed by river or stream. The use of pond
water was also foud common for the purpose of washing clothes, crockery and
utensils.

There was no system of disposal of solid waste and drainage of the waste water.
In all households surveyed, the solid waste was disposed indiscriminately while
there was no drainage system. In some households, there are temporary drainage
connected to nearby water body, canal or river.

In the surveyed households, fishes were usually kept in big pots, although, some
of the households stored fishes in the small water bodies at separate places which
promotes mosquito breeding leading to suffering from mosquito bites. The use of
smoke was common in the surveyed households to prevent mosquito bits. However,
the meathd is dangerous and can create a number of other health hazards. There are
a few households which use bed nets, coil or cow dung for repelling mosquitos.  

The morbidity pattern in children below five years of age in the surveyed
households is presented in table 6 which suggests that the childhood morbidity is
quite persaive in the study population. Nearly all the children below five years of
age in the surveyed households had diarrhoea during the six month prior to the
survey and so was the common cough and cold. Even the one month child
morbidity was also very high in the surveyed households. It is evident from the table
that water born diseases were quite common among children below five years of age
in the surveyed households. The poor hygiene and sanitation practice in the
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surveyed households also appear to be responsible for high prevalence of skin
infections in children below five years of age in the surveyed hosueholds. This is also
evident from the variation in morbidity in children below five years of age by
different household level social, economic and other characteristics as may be seen
from table 7.

Table 8 presents odds ratio of a child below five years of age suffering from acute
respiratory infections (ARI) and skin infections against a set of household level
characteristics. For example, the chance of having skin infection is lower when the
cooking is done outside the house or in open place compared to when cooking is
done inside the house. Similarly, cleaning of the water storage pots at least once in
a week appears to reduce the prevalence of both acute respiratory infections and skin
infections compared to when the water storage pots are cleaned occasionally. It is
clear from the table that household level hygiene and sanitation practices have a
telling impact on the mobidity in children below five years of age in the surveyed
households. Obviously, improving living conditions and adopting safe hygiene and
sanitation practices in the surveyed households can go a long way in reducing the
morbidity in children below five years of age in the fishing community in the
Basanti block of South 24 Parganas district of West Bengal.
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Table 1
Household characteristics of the study population. 
Characteristics Per cent N 
Religion    

Hindu 32.3 164
Muslim 67.1 341
Others  41.5 3

Caste of the head of the household    
Caste 73.8 375
Tribe 22.8 116
No caste/tribe 3.0 15

Caste Group    
Scheduled Castes 64.6 328
Schedulde tribe 21.5 109
OBC 10.2 52
Others 3.6 18

Wealth Index    
Rich 9.8 50
Middle 35.8 182
Poor 54.4 276

Main fuel used for cooking
Wood 67.1 341
Dung cakes 6.2 32
Straw/Shrubs/Grass 13.2 67
Agriculturer crop waste 13.4 68

Material of floor   
Mud/Clay/Earth 100.0 508

Material of roof   
Thatch/Palm leaf/Reed/ Grass 8.5 43
Bamboo/Palm     3.5 18
Rustic mat    21.9 111
Plastic/polythin sheeting  21.1 107
Tin/asbestos sheets  13.2 67
Tally/matki    31.9 162

Materials of wall   
Mud/Earth 82.9 421
Bamboo with mud   11.6 59
Bamboo sheets 1.6 8
Brick/ cement   3.9 20

Source: Author's calculations
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Table 2
Household by livestock and its characteristics 
Characteristics Per cent  N   
Any livestock    

Yes 59.8 304
No      40.2 204

Household animals    
Cow 12.2 62
Bull/Buffalo     0.8 4
Goats  26.8 136
Sheep  15.6 79
Chicken  2.8 14
Ducks   3.3 17
Others  1.7 9

Animal keeping    
In open place     16.7 85
Inside the house promises   60.0 305
House made by Kraal  45.9 233

Source: Author's calculations
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Table 3
Household by occupational activity 
Characteristics  Per cent  N 
Occupational activity    

Fishing 61.0 310
Net Fishing     16.9 86
Fish Selling   22.0 112

Take care of child during outside    
Parents     3.0 15
Wife      84.3 428
Other family members 9.8 50
Neighbours 0.2 50

Any fishing co-operative society    
Yes 94.5 480
No   2.8 14

Received any assistance from the fishing cooperative society    
Yes 0.4 2
No  99.6 506

Any assistance for needy fisherman    
Yes 5.7 29
No     94.3 479

Source: Author's calculations
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Table 4
Households by hygiene and sanitation practices. 
Practices Per cent N 
The main source of drinking water for household   

Tube well   69.9 355
Bore well/Dug well    30.1 153

Water used for cooking and hand washing    
Tube well   9.4 48
Bore well/Dug well   52.2 265
River/Canal/Stream 29.3 149
Pond/Surface water      9.1 46

Water sources     
Yes inside      1.2 6
No outside    98.8 502

Source to fetch the water    
Adult women 98.0 498
Female child  2.0 10

Drinking water stored    
Big pot       63.0 320
Bottle      17.7 90
Buckets        19.3 98

Water is covered/open    
Covered 60.4 307
Open    39.6 201

Water storing place are cleaned     
Daily   0.8 4
One day gap   5.3 27
Once in a week   9.8 50
Some times   84.1 427

Water treatment   
Yes 1.4 7
No  96.1 488
Don't know 3.9 20

Main water source is same in summer/rainy season   
Yes 86.8 441
No    13.2 67
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Practices Per cent N 
Main source of drinking water      

Tube well   61.8 314
Bore well/Dug well 27.6 140
River/Canal/Stream   10.2 52
Ponds/Surface water   0.4 2

Type of toilet      
Pit latrine without slab/ open pit  0.8 4
Hanging toilet  27.4 139
No facility/ use open place or field  71.9 365

Toilet facility with other households     
Yes   24.4 124
No  69.5 353
Toilet is near, far or too far      
Near     48.0 244
Far   51.8 263

Open defecation practices      
Yes   83.1 422
No  16.9 86

Wash hands after defecation     
Yes   100.0 508

Use to clean/wash their hands     
Detergent    4.5 23
Mud/ash/sand      95.5 485

Member of household bath     
Pond    53.3 271
River/Canal/Stream     46.5 236

Water used for washing household amenities    
Pond/Surface water  91.3 464
Dug well/Bore well     8.5 43

Household members wash their hands     
Open place/Plot/Yard   90.6 460
Pond/Canal      9.4 48

Source: Author's calculations
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Table 5
Households by surrounding environment and waste management 
Particulars Per cent N 
 Defecation practices among children(0-59 months) 

Inside the household  98.2 499
Outside the household                          1.8 9

Area contaminated with any water bodies   
Yes                                                                           81.9 416
No                                                                           13.0 66
Don't know                                                                5.1 26

Practice of solid waste disposal    
Inside the dwelling    6.3 32
Anywhere/Outside the dwelling           93.7 476

Drainage system in household     
Yes 11.4 58
No                                                                           88.8 451

Drainage system connected to   
In pond/Water bodies      7.9 40
Canal/River    19.1 97
Under the soil     73.0 371

Fishes are usually stored   
Small water bodies inside the dwelling      21.9 111
Big pot/ container 61.0 310
Separate place 0.8 4

Children are in contact with domestic animals   
Yes    98.2 499
No 1.2 6

Flies/mosquito in household surroundings   
Too much 99.4 505
Less 0.6 3

Use anything to avoid mosquito bites   
Yes     73.0 371
No 27.0 137

Method used to avoid mosquitoes   
Mosquito nets   1.4 7
Smoke/Cow dung                                                    21.9 111
Coil   0.6 3
Smoke of another thing  49.2 250
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Particulars Per cent N 
Water logging for long time   

Yes 96.9 492
No   3.1 16

Any dumping area in the household   
Yes   97.2 494
No 2.4 12

Source: Author's calculations
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Table 6
Morbidity in children during the last six months and during the last one month 
Ailment Proportion (per cent) of children

suffered from the disease during
Last six months Last one month 

Diarrhoea  92.9 2.7
ARI 66.0 9.0
Malaria/Fever 69.3 2.5
Cold and cough 93.3 30.2
Skin diseases  83.8 20.2
Chicken pox 59.9 0.0
Abdominal pain 91.0 54.2
Source: Author's calculations
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Table 7
Cooking practices and selected child morbidity. 
Particulars ARI Diarrhea Skin

infection
Chicken

Pox
Cooking place   

Inside the house 2 (N) 2 (N) 2 (N) 1 (N) 
Outside the house 64.8 94.5 94.1 51.7
Open place 70.5 97.0 94.0 70.8

Food cooked on      
Chulha 66.0 94.9 92.6 54.9
Open fire 72.8 98.1 96.8 77.2

Type of fuel  used    
Wood/dung cakes 70.5 96.2 95.7 63.3
Crop waste 61.5 94.8 88.9 57.8

Stored water covered or not    
Covered 64.5 95.8 91.2 55.7
Open 73.6 96.0 98.0 71.7

Water storing place cleaning    
Once in a week 23.0 92.6 86.4 40.7
Sometimes 75.6 96.5 95.3 65.8

Toilet facility shared     
Yes 72.6 98.4 90.3 66.9
No 65.2 95.2 95.8 58.6

Use to clean hand after defecation     
Soap/detergent 4.0 23.0 19.0 12.0
Mud/sand/other 70.5 95.7 94.4 62.3

Source: Author's calculations
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Table 8
Odds ratios of the prevalence of ARI and skin infections with selected household
charatceristics
Characteristics Odds ratio 

ARI Skin infection
Cooking Place   

Inside the House(R) 
Outside the House 0.68 0.48
Open place 0.89 0.87

Type of Fuel   
Wood/dung cakes(R) 
Agriculture crop waste 0.77 0.15*** 

Water Used for Cooking   
Tube well/Dug well(R) 
Pond/River/Canal 1.23 0.64

Water storing place cleaning
Once in a week
Sometimes 7.42*** 3.84** 

Toilet Facility shared    
Yes(R) 
No 1.11 2.34

Use to clean hand after defecation
Soap/Detergent(R) 

Mud/sand/other 3.61* 1.82
Defecation practices among children 

Use toilet(R) 
Open place in household premises 0.34 0.93

Use to avoid mosquito bites 
Mosquito nets(R) 
Smoke of dung cakes 11.05** 0.99
Other smoke 6.26** 0.67

Source: Author's calculations
Remarks: *** p<0.001

** p<0.05
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Introduction
Fertility is regarded as the most important variable in the study of population

dynamics. Fertility is the ability of an individual or couple to reproduce. A complex
set of genetic, social, political, legal and psychological factors influences
reproductive behaviour of individuals and hence the level of fertility. Researchers
from different disciplines have, therefore, tried to establish calibrated theories of
fertility which are applicable to their disciplinary approaches. Such theories are
classified into three broad categories: 1) biological theories; 2) social or cultural
theories; and 3) economic theories. The biological theories claim that the law which
regulates fertility in human beings is the same as the law which regulates the growth
of plants and other animals (Sadler, 1830; Doubleday, 1847; Spencer, 1880; Gini,
1943; De Castro, 1952). On the other hand, social and cultural theories tend to
portray fertility in the context of the psychological mind-set of the individual which
is determined by the prevailing culture (Dumont, 1890; Ogburn, 1922; Davis, 1963).
The economic theories, by contrast, stress the importance of economic factors in the
social change process, which drives the fertility behaviour of individuals
(Liebenstein, 1957; Becker, 1960; Esterlin, 1975; Caldwell, 1976). Among the
different biological, social, cultural and economic factors, Davis and Blake (1956)
have identified 11 factors that are called intermediate variables that directly
influence the human reproduction mechanism. Bongaarts (1978), subsequently,
modified Davis and Blake framework and identified a smaller set of seven variables
and named them proximate determinants of fertility. Among them, four
determinants are considered to be the most important in terms of explaining
variation in fertility across countries (Bongaarts, 1982).

The above theories suggest that reproductive behaviour of an individual is
determined by many biological, behavioural, ecological, cultural and socioeconomic
factors. Besides these factors, some studies suggest that physical composition of an
individual may also has a bearing on the reproductive behaviour. The physical
composition of an individual is commonly measured in terms of anthropometric
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measurements, particularly, the weight and the height and reflects the nutritional
status of the individual. Other anthropometric measures such as arm, waist, hip,
head and calf circumference, waist to hip  ratio (WHR), elbow amplitude, knee-heel
length, etc. are also used but the use of weight and height is the most common
(Sánchez-García et al, 2007). There are studies that have attempted to analyse the
relationship between the physical composition and the level of fertility. In 1923,
Davenport (1923) observed on the basis of 506 American families that stockier
couples had larger families as compared to their thinner counterparts. Similar
observations were made by Frassetto (1934) on the basis of the data collected from
1450 Italian families. These findings have also been supported by Clark and Sphuler
(1959) and Bajema (1973). On the contrary, Damon and Thomas (1967) have found
no correlation between the level of fertility and the height or weight or the ponderal
index on the basis of longitudinal data from 1880 to 1912 obtained from 2616
college men but concluded that lean fathers were more fertile than the fat ones.
Mitton (1975) applied multivariate procedures to the data of Clark and Spuhler
(1959) and Damon and Thomas (1967) and observed significant difference in
fertility in males of different height. He concluded that men who were closer to
mean height and weight (in some cases) had relatively higher fertility than others.
Vetta (1975) used the data of Damon and Thomas (1967) and, after making
corrections for apparent tabular errors, observed significant relationship between 
fertility of an individual and his or her height, weight and ponderal index. 

In the developed societies, Bernard (1952) and Bressler (1962) found evidence
of association of maternal size with higher fetal survival. In these studies, factors
associated with high stature such as enriched nutritional status and improved health
care facilities have been shown to result in more successful pregnancies. Furusho
(1964) found that there were more live births to short stature couples than the tall
ones in Japan, but there was no difference in the number of surviving children
between tall and short couples. Frisancho et al (1973) found that short-stature
mothers had a higher proportion of survivors per couple than tall mothers of similar
age among Peruvian urban poor couples. Lasker and Thomas (1976) observed that
females having high fertility had a low variance of limb length from a sample of 480
Mexican families. In 1978, Lasker and Thomas had noted higher reproductive
ability among dolichocephalic persons in their Mexican sample. In India, the
relationship between physical composition and fertility has been studied by Tiwari
(1974), Chatterjee and Datta (1982), Kalla and Sadhu (1983) and Malik (1992).

In this paper, we have made an attempt to analyse the association of the interval
between marriage and first birth or the first birth interval with the height and the
body mass index (BMI) of the women of Madhya Pradesh. The BMI is defined as
the ratio of the weight in the kilogram divided by the square of the height in the
centimetres. The BMI is now universally used to measure the nutritional status of
an individual aged at least 15 years. An individual is characterised as underweight
if BMI<18.5; normal weight if 18.5#BMI<25.0; and overweight if BMI$25.0.
Although, the construction of BMI involves height but BMI is not correlated with
the height but is highly correlated with the weight of the individual and, therefore,
reflects the thinness or the fatness of the body (Divers Populations Collaborative
Group, 2005).
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Data
The data used in the present analysis is available through the National Family

Health Survey (NFHS) 2015-16 which was conducted by the International Institute
for Population Sciences for the Government of India. The survey covered all the
districts of the country. It was designed to collect information on a range of health
and family welfare related indicators along with indicators related to the standard
of living. The survey covered 601509 households from 640 districts of the country
as they existed at the time of the survey. In these households, 699686 females aged
15-49 years; 112122 males aged 15-54 years; and 259627 children aged 0-5 years
were identified. In Madhya Pradesh, 62803 females aged 15-49 years, 10268 males 
aged 15-54 years; and 24611 children aged 0-5 years from 52042 households were
covered under the survey. Details about sample selection, survey methodology, etc.
are given elsewhere (IIPS, 2017). The survey provided district level estimates of key
health and family welfare related indicators for the 50 districts of Madhya Pradesh
as they existed at the time of the survey.

Methodology
The reproductive behaviour of the couple is measured in the present study in

terms of the first birth interval or the interval between the marriage and the first
birth. The relationship between age at marriage and fertility dynamics, specifically
the initiation of childbearing and total fertility, is well established and with the
increase in the age at marriage, there is shortening of the first birth interval
(MacQuarrie, 2016). Marriage and the initiation of childbearing or the timing of the
first birth are two significant milestones that mark a transition from childhood or
adolescence to adulthood. On the other hand, two anthropometric indicators have
been selected to measure the physical composition of the woman: 1) height of the
woman; and 2) the body mass index of the woman. It may be pointed out that,
although height is used for the calculation of the body mass index (BMI), yet, the
two are not correlated

The analysis is limited to women aged 15-49 years who were residing in
Madhya Pradesh at the time of the National Family Health Survey 2015-16; who
were married for not more than 10 years; and who had at least one child ever born
at the time of the survey. Total number of these women in Madhya Pradesh who
were covered under the National Family Health Survey 2015-16 was 13383.
However the interval between the marriage and the first birth was found to be less
than 9 months in 383 women and, therefore, these women were excluded from the
present analysis and the analysis is based on 13000 women aged 15-49 years in
Madhya Pradesh who were married for not more than 10 years and who had at least
one child ever born at the time of the survey.

At the first stage of the analysis, all women covered in the present analysis were
first classified into three categories on the basis of their height and body mass index
(BMI). The height classification was based on the average height of women (152.4
cm) and the associated standard deviation (5.8 cm). Using the average height and
the standard deviation of the distribution, women were classified into the following
three categories:
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Category I Height < (Mean - Standard deviation)
or height<146.6 cms.

Category II (Mean - Standard deviation) # height <(Mean + Standard deviation)
or 146.6 # height < 158.3 cms.

Category III Height $ (Mean + Standard deviation)
or height $ 158.3 cms.

On the other hand, all women were also classified into three categories on the
basis of their BMI following the criterion adopted in the National Family Health
Survey:
Underweight BMI<18.5
Normal 18.5 # BMI < 25.0
Over weight BMI $ 25.0

The null hypothesis for the analysis is that there is no difference between the
mean scores of fertility parameters among women in different height and BMI
categories of women. Since, a comparison of means for more than two groups on
a metric variable has to be done, the analysis of variance (ANOVA) is the most
appropriate statistical technique. However, application of ANOVA requires the
homogeneity assumption which states that the population variance is equal in all the
groups. This assumption may, however, be ignored, if the sample size of different
groups is nearly the same. In order to test the homogeneity of the variance across
different categories of women, the Levene’s test was first carried out (Levene, 1960).
The analysis of variance can be performed only when the Levene’s statistic is found
to be statistically insignificant. Otherwise it is suggested that non parametric tests
such as Kruskal-Wallis test should be applied (Gastwirth et al, 2009).

It may also be pointed out that converting scale variables into categorical
variables normally results in substantial loss of variability in the data which may
bias the results of the analysis. Since all the variables used in the present analysis are
scale or quantitative variables, we have also carried out the correlation analysis to
examine the relationship between the fertility parameters and the anthropometric
measures. Finally, the classification or segmentation analysis has also been carried
out to group women into mutually exclusive groups on the basis of their height and
BMI in such a way that the average fertility parameters in different groups of
women are essentially different.

Results and Discussion
The mean duration of the first birth interval - the interval between the marriage

and the first birth - is found to be 25.7 months with a standard deviation of 15.3 in
the women covered under the present study. The median first birth interval,
however, is found to be 22 months which suggests that the distribution of women
in terms of the first birth interval was positively skewed with a skewness coefficient
of 1.780 which is statistically significant. At the same time, although, the standard
deviation is found to be very large, yet, the inter-quartile range is found to be small
and the excess kurtosis is very high and statistically significant. This means that
there are only a small proportion of outlier values in the distribution of first birth
interval in the women studied and in most of the women, the first birth interval was
close to the mean value.
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On the other hand, the average height of the women covered in the analysis was
152.4 cms with a standard deviation of 5.8 while the median height was 152.3 cms
which suggests the height of the women was almost normally distributed. The
distribution of the women by the body mass index (BMI) is however skewed. The
average BMI is estimated to be 20.5 with a standard deviation of 3.5 but the median
BMI is 19.9 and the skewness is 1.718. However, the excess kurtosis of the
distribution of BMI is very high which means that the distribution is essentially
leptokurtic. In other words, the distribution of three variables used in the analysis
is essentially different.

Since the homogeneity of the variance plays an important role in determining
the appropriate test for analysing the difference between different groups, the
Levene’s test was applied and the results are presented in table 2. For height
categories, the p-value is found to be greater than the significance level of 0.05
which means that the null hypothesis of the homogeneity of the variance is
accepted. Similarly, the null hypothesis is also accepted in case of BMI categories
as the p-value is found to be greater than the significance level of 0.05. This indicates
that the groups of women formed on the basis of BMI also have equal variance as
far as the interval between marriage and the first birth is concerned and, therefore,
the analysis of variance can be applied.

Table 3 presents the mean interval between marriage and first birth or the mean
first birth interval for women of different categories of height while table 4 gives the
mean birth interval for BMI categories. It may be inferred from the table that the
first birth interval decreases with the increase in the height of the woman as well as
with the increase in BMI. More specifically, the first birth interval is relatively
shorter in short stature women compared to tall women. Similarly, the mean first
birth interval is shorter in under weight women relative to over weight women. It
is also obvious from the table that the difference in the first birth interval by height
categories and by BMI categories is statistically significant. The table thus suggests
that both the height of the woman and her BMI influence the interval between
marriage and first birth.

The very fact that the first birth interval is influenced by both the height of the
woman and her BMI, we have applied the classification modelling approach or
segmentation analysis (Han, Kamber, Pei, 2012; Tan, Steinbach, Kumar, 2006) to
classify women in terms of both height and BMI in the context of the first birth
interval. Classification modelling involves classifying women on the basis of their
height and BMI and then analysing the distribution of the first birth interval in
different groups of women. The classification and regression tree (CRT) technique
(Brieman et al, 1984) has been used for the purpose. CRT is a nonparametric
recursive technique that divides women into different mutually exclusive groups in
such a manner that within group homogeneity with respect to the dependent
variable - first birth-interval - is the maximum. The technique sorts women into
mutually exclusive groups based on the independent variable that causes the most
effective split. The process is repeated till either the perfect similarity is achieved or
the stopping criterion is met (Ambalavanan et al, 2006; Lemon et al, 2003). A group
in which all women have the same value of the classification variable is termed as
“pure.” If a group is not “pure,” then the impurity within the group can be 
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Figure 1
The classification tree
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measured. If the dependent variable is a categorical one, then the method provides
the distribution of the dependent variable across women in each group. If the
dependent variable is continuous, then the method gives estimates of the arithmetic
mean and standard deviation of the dependent variable in each group of women.

Results of the classification modelling exercise are presented in table 5 and 
figure 1. The classification modelling exercise suggests that 13000 women included
in the present analysis can be grouped into seven mutually exclusive groups and the
distribution of the first birth interval across women in different groups is essentially
different. The mean first birth interval is the shortest in women in group 10. There
are 315 women in this group. The height of women in this group is more than
159.45 cms and the BMI is more than 20.275 but less than or equal to 23.995. The
mean first birth interval is also relatively very short in women belonging to group
4. There are 1733 women in this group and the BMI in these women is more than
23.995 which means that majority of the women in this group are over weight. By
contrast, the mean first birth interval is the longest in women belonging to group 12.
There are only 52 women in this group and the height of these women is more than
159.05 cms but less than or equal to 159.45 cms whereas the BMI is more than
20.355 but less than or equal to 23.995 which means that these women are neither
under weight or over weight. The table also suggests that the mean first birth
interval in under weight women (BMI#20.355) is longer than the mean first birth
interval in over weight women (BMI>23.995). The classification analysis also
confirms that the first birth interval varies by both height of the woman and her
physical composition and nutritional status as measured by the body mass index.

Conclusions
It is well known that the physical composition of an individual influences his or

her reproductive behaviour. In the present study, it is found that both height of the
woman and her body mass index, which is an indicator of both physical
composition and nutritional status of the individual has an impact on the first birth
interval or the interval between marriage and first birth. The body mass index of a
woman is also affected by several factors such as food habit, chronic under
nutrition, haemoglobin level, wealth index, etc. (Mueller, 1979; Bailey and Garn,
1979). Generally under nourished females belong to the households having low
wealth index and where nutritional supplements are generally not available. The
chronic under nutrition is responsible for various health problems in females. Hence
these females fail to conceive earlier than normal females. At the same time,
households having low wealth index get their girls married at an early age and these
girls have to wait for a longer period than other girls to be physically fit for
conceiving a child. In the same manner, it is also found that height of a woman
affects the first birth interval. Usually, women having height less than the standard
average height are considered nutritionally deficient for a long time. There may be
a possibility that the children of these women suffer due to their poor nutritional
status. Death of an infant/child also motivates a couple to go for another child as
early as possible, a phenomenon which is known as the child replacement
hypothesis. Despite the fact that individual fertility is influenced by a range of social,
cultural, economic and other variables and despite the fact that the physical
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composition of an individual is also influenced by a number of nutrition and health
related factors, the present analysis shows a statistically significant association
between the first birth interval and anthropometric measures of women. It can,
therefore, be concluded that physique and nutritional status of women play an
important role in determining their reproductive behaviour their fertility is
associated with anthropometric measures for women. Since the physique of a
woman is ultimately responsible for a successful termination of the gestation period,
the anthropometric measures should also be considered as factors of reproductive
behaviour of individuals. 
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Table 1
Summary statistics of the variables used in the analysis

Summary statistics First birth
interval

BMI Height

Mean 25.671 20.491 152.4
Median 22 19.88 152.3
Variance 234.391 12.15 30.563
Standard deviation 15.31 3.496 5.793
Skewness 1.78 1.718 -0.346
Kurtosis 4.398 7.487 6.298

Source: Authors’ calculations



104 INDIA 2019: POPULATION AND SUSTAINABLE DEVELOPMENT

Table 2
Test of homogeneity of variances (among different groups of women)
Fertility Parameters Levene’s Statistic p-value
For height-classified groups
First birth interval 0.024 0.976
For BMI-classified groups
First birth interval 2.281 0.102
Source: Authors’ calculations
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Table 3
Descriptive statistics and analysis of variance for first birth interval.
Height Mean

first birth
interval

Standard
deviation
for first

birth
interval

Standard
error for
first birth
interval

95% confidence
interval for mean
first birth interval

Lower
bound

Upper
bound

Height # 146.6 cm 25.24 15.199 0.348 24.56 25.92
Height 146.7-158.2 cm 25.10 15.464 0.158 24.79 25.41
Height $ 158.3 cm 24.90 15.765 0.361 24.19 25.61
ANOVA Fcal = 0.229 p-value = 0.796
Source: Authors’ calculations



106 INDIA 2019: POPULATION AND SUSTAINABLE DEVELOPMENT

Table 4
Descriptive statistics and analysis of variance for first birth interval
BMI Mean

first birth
interval

Standard
deviation
for first

birth
interval

Standard
error for
first birth
interval

95% confidence
interval for mean
first birth interval
Lower
bound

Upper
bound

< 18.50 25.88 15.715 0.248 25.39 26.36
18.50-24.99 25.00 15.350 0.171 24.66 25.33
$ 25.00 23.22 15.270 0.426 22.38 24.06
ANOVA Fcal = 14.780 p-value = 0.000*
* significant at " = 0.05 level of significance
Source: Authors’ calculations
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 Table 5
Results of the classification modelling exercise

Group
number

Defining characteristics First birth interval N

BMI Height Mean SD

All 25.671 15.31 13000

1 #20.355 26.472 15.61 7329

4 >23.995 23.574 14.993 1733

7 >20.355
#23.995

#144.35 27.221 16.046 258

11 >20.355
#23.995

>144.35
#159.05

25.05 14.613 3313

12 >20.355
#23.995

>159.05
#159.45

29.577 19.532 52

9 >20.355
#22.275

>159.45 24.502 15.047 201

10 >22.275
#23.995

>159.45 23.175 14.066 315

Source: Authors’ calculations
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Exclusion and Regional Disparity in ‘Kerala
Model’ of Development: A Threat to the
Sustainable Development

Sajid MS

Introduction
Kerala is known for its high to very high social development indicators and is

ranked at the top among states and Union Territories of India. The state has
achieved an advanced stage of social development despite relatively low economic
growth rate. However, the development issues and concerns are almost the same as
those faced by other backward regions of the country. Disparities between the
northern and the southern regions of the state have emerged long-back and they
continue to persist till to date. Based on the geographic and demographic demands,
availability of public institutions across the regions is not at the adequate level. As
a result, social inequality appears to have widened among different classes based on
their vulnerability.

In the present paper, we analyse regional disparity between north and south
Kerala and its concomitant consequences in the development of the state. The paper
also discusses implications of widening regional disparity for the development policy
of the state.  

All the indicators related to education and health in Kerala are the best in the
country. Because of the very advanced level of health and education in the state
even at low levels of economic development, the ‘Kerala model’ of development has
widely been accepted even at the international level and is considered as a replicable
model. The ‘Kerala model’ of development is referred to as high level of social
development at low level of economic development or low industrial growth. In
almost all indicators of social developments such as literacy rate, infant, child  and
maternal mortality rate, expectation of life at birth and female to male ratio, Kerala
ranks first amongst all Indian states and Union Territories (Government of Kerala,
2006).  It is argued that the very advanced level of social development in the state
despite low levels of economic development is the result of the universal availability
and utilisation of public services, high political awareness, democratisation of the
public administration system and very high female literacy (Government of Kerala,
2006).
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The state of Kerala, as it exists today, came into existence for the first time in
1956. Before 1956, there were three major regions - Malabar, Kochi and Travancore
- each with different monarchy. The level of social and economic development in
the three regions was essentially different because of a number of geographic and
administrative reasons. Travancore and Cochin regions were ruled by respective
Maharajas and the Malabar was under the Samoothiri Kings (Zamorins). Foreign
invasions started in Kerala in the late 15th century. Travancore-Cochin was
submitted to the foreigners and continued as princely states under a treaty. The
Malabar region, on the other hand, was under Tipu Sultan of Mysore until he was
defeated by the British and then the region came under the control of the Madras
Presidency. However, the region continuously witnessed struggles between the
British and the people of the region. Due to the nature of the popular resistance, the
British imposed many oppressive acts on the people of the region. The British
presence and the political unrest had resulted in the neglect of the development of
the region.     

On the other hand, the uninterrupted rule of the Maharajas of Travancore under
the aegis of the British contributed to infrastructure development of the region. The
first school, the first medical college and many other public institutions were opened
by the Maharajas. However, the vulnerable population was denied entry into these
institutions by the dominant castes in the name of pollution. In the early decades of
the 20th century, the Travancore region was engulfed by mass movements that
demanded the rights of vulnerable populations and equal representation in the
public institutions. 

The southern Kerala was comparatively more advanced in terms of
infrastructure development relative to the northern region (Kabir and Krisnan, 1991;
Jacob, 2014) because of the two reasons. The people of Travancore organised and
protested for their right for education and political representation. Hence the rulers
of the region or the administrators were compelled to open educational and health
care institutions. Second, the rulers of the region were native Maharajas. They had
the authority and the respect in their regions while the British in the Malabar region
captured the power by force and the people revolted against the foreign invasion
instead of concentrating on education or other social development activities.   

North-South Disparity
There is ample evidence to suggest significant north-south disparity in the state

in almost all dimensions of social and economic development. District level
estimates of per capita income at current prices for the year 2015-16 prepared by the
state government clearly reveals this disparity (Figure 1). District Malappuram of
the state has the lowest per-capita income among all districts of the state. In
addition, Wayanad, Kasaragod and Palakkad districts rank the lowest in the state
in terms of per capita income. All these districts are located in the northern part of
the state. On the other hand, district Kollam ranks second; district Allappuzha ranks
third; and district Idukki ranks fourth in terms of per capita income at current prices.
All these three districts are located in the southern part of the state. The per-capita
income is, however, the highest in the Ernakulam district.



EXCLUSION AND REGIONAL DISPARITY IN KERALA 111

Figure 1
Per capita income at current prices, 2015-16

The northern part of the state is
facing the deficit of public
institutions and, within this region,
the Malappuram district has the
poorest infrastructure and the
lowest level of social and economic
development (Government of
Kerala, 2006). The Malappuram
district of the state is unique in the
sense that Muslims constituted
more than 67 per cent of total
population of the district according
to the 2011 Census. 

There is evidence to suggest
that the Malabar region of the state
lags behind other regions in terms
of health care centres and
educational institutions (Sajid,
2016). For instance, the availability
of the primary health centre (PHC)
and the community health centre
(CHC) is crucial for the delivery of
essential primary health care
services to the rural population.
However, the population served by
one primary/community health
care centre in the southern part of
the state is lower than the
population served by one primary/community health centre in the northern region
of the state (Figure 2). The northern region of the state is more hilly and rural than
the southern region, hence this disparity is more crucial in the context of meeting
the primary health care needs of the people. Similarly, there is marked difference in
the population served by one health sub-centre in the northern as compared to the
southern part of the state (Figure 3). As a result, the disparity in the availability of
hospital beds and human resources necessary for the delivery of health care is also
quite marked between the north and the south regions of the state. 

The availability of the health manpower also differs in the southern and
northern parts of the state. For example, in most of the districts in the southern part
of the state, there is one ASHA worker for every 1000 population approximately.
By contrast, in the northern districts, there is one ASHA worker for 1532 persons
on average in district Wayanad; for every 1514 persons in district Kozhikode;  and
for every 1374 persons in district Kasaragode. Similarly, there is one female health
worker (ANM) for every 7681 population in district Ernakulam; for every 7384
population in district Kozhikode; and for every 6980 population in district
Malappuram against the norm of one female health worker for every 5000



112 INDIA 2019: POPULATION AND SUSTAINABLE DEVELOPMENT

Figure 2
Population served by one CHC/PHC

population (3000 population in
hilly and Scheduled Tribes areas).
Obviously, the Malabar region of
the state faces severe crunch in
terms of the availability of health
care services providers in the rural
areas.

The Malabar region of the state
accounts for more than 50 per cent
of the total deliveries in Kerala but
there are only 3 public women and
children’s hospitals in the region
which cater to the needs of around
26,000 pregnant mothers every
year. The lack of public facilities
forces the people of the region to
opt for private health care facilities.
Around 70-80 per cent of the
deliveries in the Malabar region
takes place in private hospitals
which are costly and beyond the
reach of the common people and
highly expensive for the poor and
the marginalised ones.

Kerala had only five medical
colleges till 2011. There was only
one medical college in the Malabar
region which served for 14 million
people whereas there were four

medical colleges in the Travancore region which served for 18 million people.
Recently, the district hospital Malappuram, the most populous district of Kerala,
has been upgraded to a medical college in 2013. In 2014, one tribal hospital, located
in the Palakkad district, was also upgraded to a medical college. Interestingly, the
upgrading of two hospitals into medical colleges resulted in political disputes in
Kerala due to the lack of infrastructure and human resource in these hospitals (The
Hindu, 2015; Nijeesh, 2014). The inequality in the provision of public health
infrastructure and human resources denies the needed equal opportunity for the
people of the region and derail the development processes in the northern region of
the state.

The public distribution system (PDS) is one of the important interventions to
ensure food security in India. It ensures provision of food grains at low cost on a
monthly basis to the poor population. The rural poor are benefited most from the
PDS. However, the PDS in Kerala is largely concentrated in the urban areas and is
largely beyond the reach of the rural poor (Sajid, 2016). In south Kerala, there is one
PDS shop for every 1,900 population on average while there is one PDS shop for
every 3,200 population in north Kerala. Districts with heavy concentration of the
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Figure 3
Population served by one HSC

 

Scheduled Tribes population like
Wayanad and Palakkad are in the
northern region of the state. The
Palakkad district was recently in
the news for very high prevalence
of under nutrition among
Scheduled Tribes children and for
hunger deaths which is largely
attributed to inadequate public
distribution facilities in these
districts. In district Malappuram,
extreme marginalisation of the
people is very clearly visible. A
very large proportion of the
population of the district is devoid
of even the basic minimum
facilities which gets reflected in the
very low level of human
development in the district.
According to the Human
Development Report of Kerala, the
district is ranked the lowest in
terms of the human development
index among the 14 districts of the
state.

In mid 90’s, the social sector
spending in Kerala, measured in
terms of the state budget was the
highest among all states and Union Territories of the country (Chakraborty, 2009).
The situation appears to have changed by now and the social sector spending in the
state is now at par with many states/Union Territories of the country over the last
decade. It is argued that the decrease in the social sector spending in the state has
been the result of the decentralisation of the public administration system in the
state. In any case, the stagnation in the public spending in the social sector will have
implications for the development of the state particularly when the local self
governments in the urban areas and Panchayats in the rural areas are not able to
generate additional resources to be spent in the social sector. 
 

Development of Private Sector and Philanthro-capitalism
One of the concomitant consequences of the persistent disparity between the

north and the south regions of the state is the growth of private and philanthro-
capitalist institutions in health and education sectors (Sajid, 2016). In the recent
past, there has been a very rapid expansion of the philanthropic institutions in the
backward Malabar region primarily because of gulf remittances (Azeez et al, 2009;
Osella and Osella, 2009). Charity has traditionally been one of the many
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Figure 4
Population served by one PDS shop

contributing factors in the
development of the Malabar region
of the state. However, the nature of
the char ity has changed
significantly over time.

Industrial Revolution and
Charity  

Philanthropy may be defined
as an organised effort to eliminate
worries of the human life. It
ensures individual well-being
through a systematic way of
action. After industrialisation, the
term philanthropy has replaced the
term charity. In India, more than
t h r e e  m i l l i o n  v o l u n t a r y
organisations are working at
different levels of the development
administration system. Almost 60
per cent of these organisations
work in the rural areas in the fields
of education, health, research,
environment, etc.

Religious charity was
prominent in the industrialised countries till the 16th century. The industrial
revolution had brought important shifts in the philanthropic activity in these
countries. The church-based philanthropic activities were replaced by market-driven
industrial groups and companies (Leeuwen,1994). After the World War II, there
were significant changes in the international relations and international cooperation.
As a result, newly emerged transnational organisations started entering poor income
countries regardless of their geographical border (Jenkins, 2011). The economic
recession during the 1970s and the 1980s forced many countries to reduce their
social sector expenditure. Western countries like Britain and United States searched
for new management methods to reduce the social sector expenditure which was
steeply increasing since the 1930s (Jahiel,1998). India also adopted the public-
private partnership model for the delivery of social services (Sajid, 2016).

Development of Philanthropic Sector in Kerala
The charity organisations in Kerala have contributed in the evolution of the

Kerala model of development. In the history of Kerala, almost half of its population
was denied entry into schools, health centres, temples and even public places
because of their social class (Jeffrey, 1976; Kabir and Krisnan, 1996; Osella and
Osella, 2001). The charity organisations promoted education and extended health
care services to the so-called ‘untouchables’ which contributed significantly to their
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social upliftment, although, a substantial proportion of the vulnerable population
in the state still lives at the fringes of development (Thresia, 2014; Devika, 2010).
During the period when the development of the public heath infrastructure was
almost stagnant in the state, private and philanthropic sectors grew steeply in the
health sector (Dilip, 2008; Sajid, 2016). 

Remittances from the Gulf migrants have also contributed to the
entrepreneurship in Kerala during the last fifty years especially in the Malabar
region (Osella and Osella, 2009; Prakash, 1998). These remittances were invested
primarily in the education sector and in other social services (Azeez et al, 2009).
Businessmen and educated middle-class migrants were the key investors behind this
investment (Osella and Osella, 2009).     

A random analysis of the philanthropic initiatives in the state during 1950
through 2010 reveals that there has been virtually a boom in the philanthropic
initiatives in the state durinng this period of sixty years. As a result of this boom,
there has been a rapid expansion and associated consolidation of the education and
health infrastructure in the state which has resulted in significant improvement in
both education and health status of the people of the state. The philanthropic
initiatives working in the field of either health or education or in both are now
consolidated. During the 1980s, there was a vigorous expansion of philanthropic
initiatives, particularly, in the health sector. The trend continued during the post
1990 period also which was the period of  globalisation, privatisation and
liberalisation. During this period, the public sector has limited role in terms of
investment in education and health sectors.

Outcomes of the Transformation
Medical education in Kerala was opened to the private sector after 2000 (Dilip,

2008) which resulted in establishing philanthropic medical institutions by different
religious communities. However, in the context of their survival and funding, these
institutions adopted business techniques that focussed on the profit from the delivery
of education and health services. Because of this orientation, these institutions now
have owned vast assets and accumulated wealth. Even small clinics and primary
care centres have transformed into bigger institutions and multi speciality hospitals
over time. In the process, primary health care has been missed out. This profit
orientation of the philanthropic institutions has also blurred the difference between
philanthropic and private investment in the social sector. The cost of the care in a
philanthropic institution of the state, today, is now almost the same as that in the
private sector. The cost escalation is the most steep in the health sector which
reflects the nexus between the pharmaceutical companies and the philanthropic
institutions. As a result, the philanthropic institutions are now beyond the reach of
the poor and the vulnerable group of the population which is a very serious concern.
The access to philanthropic health institutions is now limited to the middle and the
upper class of the society because of the high cost of care in these institutions. In the
past, the social class was the key obstacle in accessing the health care institutions in
the state. Today, it is the high cost that inhibits the poor and the vulnerable ones to
access the facilities available in these institutions. The orientation of the
philanthropic institutions towards profit earning has resulted in an increase in social
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inequity in accessing health care services. The privatisation of health care in Kerala
is now a big threat to social equity (Ramankutty, 2000; Levesque  et.al, 2006; Dilip,
2008). A study carried out by  Kerala Shastra Sahitya Parishad (KSSP) in 2011 has
found that one has to spend, on an average, Rs 6000 per annum on health care and
the out of pocket (OOP) expenditure on health care is six times higher for those who
are suffering from chronic illness. This very high cost of health care is a double
burden for those who live in poor social and economic conditions. If they chose
private health care service providers, then the cost involved smashes their economic
background. Obviously, if the philanthropic institutions work like the private sector
- to earn profit - then it is the vulnerable population that will be affected the most.

Policy Suggestions
The regional disparity in the public health care infrastructure appears to have

created inequality across social groups and has contributed to the booming of the
private sector which is costly and beyond the reach of the poor. Unfortunately, the
philanthropic sector is also turning into a private sector in the state. It is therefore
imperative that the government must adopt standards to distinguish the
philanthropic sector from the private sector. There is, unfortunately, very little
initiative in this direction. The information pertaining to the delivery of social
services by the philanthropic institutions of the state is largely missing. There is a
need of a continuous appraisal of the free ward utilisation and standardisation of the
fee in philanthropic institutions. Such an initiative will help in ensuring the
accessibility of all sections of the community to quality health care even in the
absence of public health care institutions. The government should identify financial
frauds in the name of philanthropic care and take coercive actions to curb such
frauds. At the same time, there must be a fare allocation of funds for the
development of the public health care infrastructure across the regions of the state
to reduce regional disparity and associated social inequality. The public sector is
without parallel in providing services to all people regardless of their social and
economic status. Strengthening of the public sector, therefore, should and must be
the ultimate goal of any egalitarian government.

Conclusions
The regional disparity in Kerala appears to have resulted in the growth of

private and philanthro-capitalist institutions in education and health sectors. This
trend has adversely affected the process of development in the state and a large
section of the weaker and vulnerable people appears to be the victims of this
unwarranted trend. In order to address these challenges, local self governments -
local bodies in urban and Panchayats in rural areas - must bear the responsibility of
providing universal access to education and health care in the state. In order to do
so, it is necessary that the state government provides the necessary back up support
to local governments. In the absence of such a support, the regional disparity in
almost all dimensions of development that is so pervasive in the state, will continue
to have a deteriorating effect on the development processes of the state. 
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Table 1
Selected indicators of regional development in Kerala.
District Population

served by one
PDS shop

Per capita
income at

current prices

Population
served by one
CHC/PHC

Population
served by one

HSC
Kasaragod 3349 93180 22853 5274

Kannur 2944 104246 23386 6115

Wayanad 3586 86202 8876 2031

Kozhikode 3162 105873 24916 5345

Malappuram 3350 85575 100267 20152

Palakkad 3029 94623 24657 5577

Thrissur 2581 123341 26359 6590

Ernakulam 2451 146518 28521 8000

Idukki 1589 119908 17304 3607

Kottayam 1997 120122 23564 5839

Alappuzha 1703 130172 33155 8161

Pathanamthitta 1437 92130 13284 3266

Kollam 1851 130341 29547 6291

Tiruvananthapuram 1758 118740 28028 6847
Source: Estimated by the author from different sources.
Remarks: PDS: Public distribution system

CHC: Community health centre
PHC: Primary health centre
HSC: Health sub-centre
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Introduction
The aim of this paper is to analyse the variation in the use of contraceptive

methods by birth order and by the gender of the previous birth in India and in its
selected states. The paper also examines the change in the birth order and gender
specific contraceptive prevalence rate during the ten years between 2005-06 and
2015-16. Contraceptive use is one of the most important proximate determinants of
fertility and the promotion of the use of contraceptive methods is universally
recognised as the most effective intervention to reduce fertility. At the same time,
use of contraceptive methods also has a number of health-related implications for
women and children as time of and spacing between successive births have
implications to survival and health of both women and children. The promotion of
contraceptive use is also regarded as an important development strategy as it is
argued that high fertility rates and the resulting rapid population growth hinder the
efforts to reduce poverty and development of the society, particularly in the face of
increasing global environmental and climatic instability (Dasgupta and Dasgupta
2017; Eastwood and Lipton 2011; Turner 2009).

The practice of contraception is perhaps the easiest and the safest method to
prevent unwanted pregnancy thereby control fertility. Mauldin and Segal (1988)
have shown that there exists a very strong relationship between the extent of
contraceptive use and the level of fertility in the developing countries and this
relationship is particularly strong when the contraceptive use is limited to modern
contraceptive methods only. Bongaarts and Potter (1983) have observed that,
although a number of determinants of fertility such as age at marriage, induced
abortion, and breastfeeding can and do have an effect on the level of fertility, yet,
the major factor in the reduction in fertility has been and is likely to be a large
increase in the practice of contraceptive methods. It has also been observed that the
increase in the practice of contraception in the developing countries has cut the
number of maternal deaths and high risk pregnancies in older ages and has also
contributed to improved perinatal outcomes and child survival, mainly by
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lengthening the inter-pregnancy interval (Cleland, 2012). There are many other
studies which have amply demonstrated the inverse relationship between
contraceptive uses and the level of fertility on the basis of cross sectional data from
different countries (Bongaarts, 1984; Mauldin and Segal, 1988; Jain et al, 2014;
Tsui, 2001; Westoff, 1990; United Nations, 2000).

India was the first country in the world to launch, in 1952, an official family
planning programme to reduce fertility through the promotion of the use of
contraceptive methods. However, the real push to the promotion of contraception
to reduce fertility was given  only after the 1971 population census (Chaurasia and
Gulati, 2009). Official efforts to promote use of different contraceptive methods
resulted in the increase in the proportion of couples effectively protected from 12.4
per cent in 1971-72 to 46.5 per cent in 1995-96 but the increase stagnated during
1995-96 through 2003-04 and then decreased to 40.4 per cent in 2010-11. According
to the recent National Family Health Survey 2015-16, the contraceptive prevalence
rate in India was 53.5 per cent in 2015 compared to a contraceptive prevalence rate
of 56.3 per cent in 2005-06. In India, the primary motive for contraceptive use is
birth limitation rather than birth planning (Chaurasia, 2014). 

The practice of contraception is essentially a family building strategy. It helps
couples in realising their family size and family composition desires in terms of the
number of children and their sex composition. In this context, the practice of
contraception marks a shift from ‘natural family building’ to ‘family building by
design.’ The family building strategy of any couple depends upon the number of
children of different sex that the couple wants and the number of children of
different sex that the couple already has. This implies that the practice of
contraception is actually contingent upon the number and the sex composition of
children that the couple already has. In other words, variation in contraceptive use,
measured in terms of the contraceptive prevalence rate, by birth order and the sex
of the previous child is important in understanding the dynamics of contraceptive
use. At the same time, the practice of contraception also helps in preventing
unintended pregnancies, abortions and deaths related to pregnancy and childbirth.

The present paper is an attempt to analyse how the contraceptive practice, as
measured through the contraceptive prevalence rate, varies by the number and sex
composition of children that the couple already has to understand the family
building strategies adopted by the couples in India. More specifically, the paper
analyses the difference in the contraceptive prevalence rate by the sex of the previous
child. If the contraceptive prevalence rate by the sex of the previous child is different
for different birth orders then this indicates that the preference for a child of a
particular sex has an impact on the contraceptive prevalence rate.

Data and Methodology
The present analysis is based on the data available through the third and the

fourth rounds of the National Family Health Survey which were carried out during
2005-06 and 2015-16 respectively (IIPS, 2007; 2017). The National Family Health
Survey Programme was instituted in India in 1992 on the lines of the Demographic
and Health Survey Programme which is responsible for collecting and disseminating
accurate, nationally representative data on health and population in the developing
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countries. The strategic objective of the National Family Health Survey Programme
is to improve and institutionalise the collection and use of population and health
related data for programme monitoring and evaluation and for policy development
and  decision making.

For the present analysis, estimates of all-methods contraceptive prevalence rate
and prevalence rates of specific methods of contraception by the order of the birth
and by the sex of the previous child have been derived from the data available
through the National Family Health Survey 2015-16  and 2005-06 for the country
as a whole and for its constituent states and Union Territories. These estimates
constitute the basic data set for the present analysis. The paper essentially compares
the pattern of contraceptive use by birth order in 2015-16 and in 2005-06 to have an
understanding of the dynamics of contraceptive use in the country and in its
constituent states and Union Territories. At the same time, the variation in the ratio
of the contraceptive prevalence rate when the previous child was male to the
contraceptive prevalence rate when the previous child was female reflects the son-
preference that prevails in the society. The underlying hypothesis is that if there is
no preference for a particular sex, then the contraceptive prevalence rate when the
previous birth is a male birth should be the same as the contraceptive prevalence rate
when the previous birth is a female birth. On the other hand, if there is preference
for a particular sex, then the contraceptive prevalence rate is relatively higher when
the sex of the previous child is the preferred one as compared to the contraceptive
prevalence rate when the sex of the previous child is not the preferred one. In the
second case, people generally go for another child in the hope of getting a child of
the preferred sex and this desire lowers the contraceptive use.

Results and Discussion
The contraceptive prevalence rate by birth order in India and selected states is

presented in tables 1 and 2 for two time periods 20015-16 and 2005-06. The trend
in the birth order specific contraceptive prevalence rate has been different in
different states of the country. In India, as a whole, there has been a decrease in the
birth order specific contraceptive prevalence rates. Similarly, Madhya Pradesh,
Bihar, West Bengal, Gujarat and Kerala, there has been a decrease in the
contraceptive prevalence rate in all birth orders. It may also be seen from the table
that the decrease in the birth order specific contraceptive prevalence rate has been
the most rapid in Gujarat followed by Kerala so that all birth orders contraceptive
prevalence rate decreased very rapidly in the two states during the 10-year period
between 2005-06 and 2015-16.

By contrast, there are only two states - Punjab and Rajasthan - where all birth
order specific contraceptive prevalence rate increased between 2005-06 and 2015-16
according to the data available through the National Family Health Survey. In rest
of the states, the trend in the birth order specific contraceptive prevalence rate has
been mixed. More specifically, out of the 15 states for which the data are presented
in table 1, the contraceptive prevalence rate at zero birth order decreased in 5 states
whereas the 1st birth order contraceptive prevalence rate decreased in 11 states, etc.
Since the use of contraceptive methods is related to family building strategies, table
1 suggests that family-building strategies in India and in different states have
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changed over time. A decrease in the contraceptive prevalence rate indicates that the
desire for the child of a particular birth order has increased whereas an increase
indicates that the desire for the child of a particular birth order has decreased over
time. However, tables 1 and 2 do not show any consistent trend in the birth order
specific contraceptive prevalence rate which suggest that there are state specific
factors that influence the trend in the birth order specific contraceptive prevalence
rate.

There are two dimensions of the family building strategy. The first dimension
is the number of children a couple wants while the second dimension is the sex
composition of the children that the couple desires. It may be argued that couples
are motivated to practice contraception when their family building strategy is
fulfilled. In India, the desire for the son is well known and this desire influences the
family building strategy to a significant extent. Tables 3 and 4 present the birth order
specific contraceptive prevalence rate by sex of the child. It may be seen from the
table that, in India and in all states, the birth order specific contraceptive prevalence
rates, except for a few exceptions, are higher when the previous child is male as
compared to when the previous child is female. This implies that the tendency of the
couples to delay the next birth or to stop the next birth is relatively more when the
previous birth is male as compared to when the previous birth is female. This sex
difference in the birth order specific contraceptive prevalence rates reflect the
influence of the preference for son in the family building strategies followed by
couples in India and this influence may be seen in all states up to a varying degree.
It is also evident from the table that the influence of the preference for son in the
family building strategies has persisted over time and has even increased in some
states, particularly Kerala.

The use of contraception may be divided into contraceptive use for spacing
between successive births and contraceptive use for stopping births, the implications
of the two types of contraceptive practice is different for family building strategies,
especially in the context of the preference for son. The fact that contraception is
practised in India primarily for stopping births may be observed from the fact that
more than two-third of the total contraceptive users in India in 2015-16 had opted
for female sterilisation irrespective of the birth order and the sex of the previous
child and this proportion has increased over time (Tables 4 and 5). The evidence of
the preference for son in the family building strategy is very much evident from the
table as the prevalence of female sterilisation is more when the previous child is
male as compared to when the previous child is female, irrespective of the order of
the birth.

The ratio of the contraceptive prevalence rate when the previous child is male
to the contraceptive prevalence rate when the previous child is female quantifies the
influence of the son-preference in the family building strategy adopted by a couple.
The higher this ratio the higher the influence of son preference in the family building
strategy of the couple. On the other hand, when this ratio is either one or less than
one, there is little indication of any influence of the preference for son on the family
building strategy. In India, the odd of using a contraceptive method has been found
to be 15 per cent higher when the previous child is male as compared to when the
previous child is female and this proportion appears to have increased over time as
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may be seen from table 6. The table also shows wide variation in these odds across
the states of the country which range from around 43 per cent in Gujarat to only
about 2 per cent in Andhra Pradesh. In Bihar, Madhya Pradesh, Rajasthan and
Himachal Pradesh also, the odds of using a contraceptive method when the previous
child is male as compared to when the previous child is female is found to be very
high according to the National Family Health Survey 2015-16.  Moreover, the
influence of son preference on contraceptive use appears to be very dominating in
lower birth orders as compared to higher birth orders in the country as well as in all
states.

Table 7 presents the ratio of the prevalence of female sterilisation when the
previous child is male to the prevalence of female sterilisation when the previous
child is female. It is clear from the table that the influence of son preference on the 
use of female sterilisation becomes even more dominant not only for the country but
also in all states. In India, as a whole, a couple, on average, is around 23 per cent
more likely to go for female sterilisation when the previous child is male as
compared to when the previous child is female and this proportion has also
increased over time. The odds for going for female sterilisation when the previous
child is male are particularly high in lower birth orders. For example, for the
country as a whole, couples having the first child as male are two times more likely
to go for female sterilisation as compared to couple having the first child as female.
In Bihar, the odds for going for a female sterilisation are 8.5 times more when the
first order birth is male as compared to when the first order birth is female. The
strong influence of the preference for son in family building strategy is very much
obvious from the table. 

Conclusions
The present analysis shows how the variation in contraception use by birth order

and by the sex of the previous child reflects the variation in the family building
strategy adopted by couples in India. The analysis reveals that the decision to adopt
contraception is closely associated with the preference for son as the contraceptive
prevalence rate and prevalence of female sterilisation is generally found to be higher
when the previous child is male as compared to when the previous child is female,
irrespective of the order of birth. This means that when the previous child is male,
couples in India intend more to delay or stop the next child compared to when the
previous child is female.

A more worrying observation of the present analysis is that the contraceptive
prevalence rate in the country has decreased over time and this decrease is not
confined to any specific birth order. Since, the practice of contraception is the most
important determinant of fertility, it may be concluded that the observed decrease
in the contraceptive prevalence rate will have implications for further decrease in
fertility in the country. Although, the National Population Policy 2000 had targeted
to achieve the replacement fertility in the country by 2010, yet, the total fertility rate
in India still remains well above the replacement level. A decrease in the
contraceptive prevalence rate, as reflected through the National Family Health
Survey implies that the time to achieve the replacement fertility in the country will
be extended further. 
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Table 1
Contraceptive use in India and states by birth order, 2005-06 and 2015-16.
States 2015-16 2005-06

No
birth

Birth order No
birth

Birth order
1 2 3 4 5 6 All 1 2 3 4 5 6 All

Andhra Pradesh 0.4 15.6 86.3 88.3 87.2 85.1 87.5 69.5 1.0 20.1 79.0 90.7 86.6 84.5 77.4 67.6
Assam 3.8 52.0 58.5 56.9 51.6 47.6 45.6 52.4 3.7 51.0 64.2 65.8 58.6 59.4 59.1 56.5
Bihar 0.3 4.8 24.2 36.6 38.7 38.2 33.2 24.0 1.5 10.6 39.6 53.3 52.3 55.2 50.7 34.1
Gujarat 2.7 22.2 52.6 60.5 61.1 56.9 53.3 46.9 3.2 44.5 73.0 81.3 79.0 77.5 78.8 66.6
Haryana 3.4 50.2 76.7 77.8 74.7 64.4 55.1 63.7 0.7 35.2 69.8 79.0 79.4 70.6 64.3 63.4
Himachal Pradesh 1.5 37.3 65.2 68.6 66.1 71.7 64.3 56.8 1.0 45.9 82.7 85.8 84.9 82.5 78.9 72.6
Karnataka 1.1 19.6 64.4 74.1 78.6 77.1 70.7 51.8 0.3 24.0 76.5 83.2 84.2 83.1 73.5 63.6
Kerala 1.3 23.0 70.1 72.8 63.1 55.0 46.7 53.1 1.9 41.9 85.7 84.1 73.3 67.9 88.2 68.6
Madhya Pradesh 1.7 19.6 55.1 64.3 65.5 65.2 64.3 64.7 1.4 31.8 66.6 77.2 77.3 72.3 70.5 66.9
Maharashtra 1.7 34.5 75.1 83.1 84.9 82.3 76.5 51.3 2.3 35.9 73.0 85.7 86.9 83.9 82.9 55.9
Orissa 1.8 48.2 66.5 70.3 69.0 64.3 64.3 57.3 1.6 30.6 57.7 69.2 67.8 65.2 50.4 50.7
Punjab 2.7 64.2 83.6 85.1 82.5 85.6 82.1 75.8 1.0 42.7 69.2 72.7 76.2 76.2 69.1 63.3
Rajasthan 2.9 33.4 68.9 76.3 75.4 71.7 70.9 59.7 2.1 18.6 52.9 63.0 68.6 60.9 50.5 47.2
Tamil Nadu 0.6 21.2 65.9 67.2 67.3 62.3 65.8 53.2 0.5 25.5 79.4 84.6 78.8 73.2 62.1 61.4
Uttar Pradesh 1.8 30.3 51.7 58.2 58.4 55.9 51.2 45.5 1.7 31.1 51.7 57.0 58.3 54.2 51.9 43.6
West Bengal 7.5 62.3 77.3 78.2 72.4 70.9 59.7 70.9 7.5 66.3 78.0 82.5 78.1 77.6 66.4 71.2
India 1.8 30.8 60.1 63.2 60.4 56.5 51.0 53.5 1.8 35.3 67.2 72.9 70.2 64.9 51.8 56.3
Source: Authors’ calculations
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Table 2
Contraceptive prevalence rate according to birth order and the sex of the child, 2015-16
States Birth order All

1 2 3 4 5 6
M F M F M F M F M F M F M F

Andhra Pradesh 16.1 15.1 87.6 84.6 88.6 87.9 86.4 88.0 83.0 88.2 86.2 89.5 76.2 74.4
Assam 52.6 51.2 59.6 57.3 57.8 55.7 52.7 50.4 46.7 48.5 43.8 47.6 54.8 53.1
Bihar 5.3 4.3 29.3 16.9 40.6 30.6 41.3 35.0 41.8 33.7 33.4 32.9 32.4 24.7
Gujarat 25.8 16.9 56.2 46.4 63.0 56.2 63.5 57.0 58.0 55.3 55.1 50.7 62.5 43.6
Haryana 55.4 40.0 79.6 71.1 80.1 73.4 76.9 70.5 66.6 60.6 59.4 48.9 73.1 63.7
Himachal Pradesh 43.2 27.9 68.3 59.8 69.8 66.4 68.0 62.4 72.6 69.8 72.3 54.1 64.0 55.1
Karnataka 23.1 15.2 67.5 60.4 77.2 70.2 81.8 74.6 76.9 77.3 76.2 65.4 61.4 54.4
Kerala 23.6 22.3 71.2 68.7 74.9 70.5 65.3 61.0 59.1 52.6 60.0 20.0 59.4 55.8
Madhya Pradesh 22.4 15.9 58.5 49.3 67.4 58.9 68.8 60.4 68.4 60.5 64.9 63.5 73.6 66.1
Maharashtra 37.4 30.6 78.2 70.6 84.8 80.0 86.6 82.3 84.2 79.3 77.9 74.5 57.6 48.6
Orissa 50.1 45.6 69.0 62.8 73.1 66.6 70.2 67.2 65.2 63.1 65.9 62.5 65.0 59.6
Punjab 69.4 54.6 85.5 80.1 85.8 84.0 82.2 82.9 88.0 82.2 84.5 78.4 81.6 75.4
Rajasthan 35.7 29.9 74.1 59.9 80.2 69.3 79.3 69.0 75.1 66.5 74.9 65.0 70.1 58.7
Tamil Nadu 23.5 18.4 66.8 64.8 67.6 66.6 67.3 67.4 61.2 63.3 59.5 73.5 56.3 54.4
Uttar Pradesh 33.3 26.4 55.4 45.9 62.0 52.1 61.0 54.6 58.0 53.0 53.4 48.3 54.1 46.1
West Bengal 64.4 59.7 79.0 75.2 78.8 77.4 74.1 70.4 72.4 68.7 63.9 54.0 73.4 69.7
India 33.4 27.3 63.0 55.8 66.1 58.8 63.2 56.6 59.1 53.0 52.5 49.0 57.0 49.7
Source: Authors’ calculations
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Table 3
Contraceptive prevalence rate by birth order and sex of the child, 2005-06
States Birth order All

1 2 3 4 5 6
M F M F M F M F M F M F M F

Andhra Pradesh 19.1 21.3 79.4 78.7 91.2 90.1 87.0 86.3 86.6 82.7 77.6 77.2 73.9 73.2
Assam 54.9 46.8 67.1 60.1 69.8 60.4 62.0 54.9 61.4 57.6 62.3 56.1 62.7 54.3
Bihar 12.1 9.1 46.3 29.9 58.5 45.4 56.2 47.0 58.1 51.7 53.7 47.5 45.9 36.7
Gujarat 50.4 36.7 79.4 62.1 83.9 76.4 81.7 74.7 79.6 74.2 78.7 78.9 76.1 64.2
Haryana 44.2 24.4 74.9 59.0 82.7 71.8 83.1 72.2 72.2 66.7 73.1 50.0 73.3 57.0
Himachal Pradesh 49.5 41.5 88.1 72.0 88.1 81.5 88.0 81.0 89.6 71.9 82.6 73.3 82.8 69.8
Karnataka 26.2 21.6 79.8 72.4 84.6 81.2 87.1 79.8 82.8 83.6 79.6 66.7 72.5 65.5
Kerala 36.5 47.2 84.2 87.1 88.2 79.5 75.3 71.1 57.1 75.0 75.0 100.0 73.3 75.6
Madhya Pradesh 35.1 27.6 72.5 56.7 82.6 68.7 81.9 71.1 79.5 62.4 71.9 68.9 75.0 66.5
Maharashtra 39.4 31.5 77.6 66.4 87.2 83.4 87.6 86.0 87.3 78.7 84.3 81.1 70.6 57.6
Orissa 35.5 24.6 63.5 49.0 73.8 63.4 73.3 58.4 66.2 63.8 56.9 42.1 61.3 49.5
Punjab 52.4 26.4 71.6 64.1 74.9 67.3 75.4 77.6 77.8 73.8 75.0 60.7 70.6 60.4
Rajasthan 20.6 16.3 59.9 43.3 67.9 55.8 74.1 59.9 68.3 50.4 48.8 52.7 57.8 45.5
Tamil Nadu 24.5 26.6 80.2 78.5 84.9 84.1 82.6 74.7 77.6 66.7 59.4 65.4 70.7 68.3
Uttar Pradesh 32.1 30.0 56.1 45.7 61.3 50.8 60.8 54.7 57.9 49.3 52.1 51.6 53.6 45.9
West Bengal 66.5 66.2 80.0 75.4 83.9 81.0 79.8 76.4 75.4 80.2 68.5 64.4 75.6 73.5
India 37.3 33.0 70.5 62.7 76.1 68.2 73.5 65.7 68.0 61.1 58.5 53.8 64.7 56.8
Source: Authors’ calculations

127



Table 4
Prevalence of female sterilisation according to birth order and the sex of the child, 2015-16
States Birth order All

1 2 3 4 5 6
M F M F M F M F M F M F M F

Andhra Pradesh 13.2 13.6 86.4 83.5 88.0 87.2 85.7 88.0 83.0 83.8 86.2 84.2 74.9 73.4
Assam 0.8 0.6 11.3 9.4 18.6 14.0 15.2 14.5 13.8 12.5 13.3 13.3 10.5 8.8
Bihar 1.7 0.2 22.8 12.1 37.4 26.9 38.4 32.1 39.0 30.4 31.1 30.6 28.5 21.1
Gujarat 5.4 1.5 44.1 34.2 56.8 49.3 58.5 51.6 55.1 50.2 50.2 47.9 41.6 33.4
Haryana 13.4 2.3 53.2 40.4 61.2 53.4 60.6 52.5 52.7 44.3 45.3 33.0 47.2 36.6
Himachal Pradesh 5.7 1.5 43.7 34.5 49.5 43.8 53.9 42.7 54.8 46.0 51.1 37.8 39.1 30.9
Karnataka 17.9 9.7 65.5 57.9 76.2 69.1 81.4 73.9 75.1 75.9 76.2 65.4 59.1 51.7
Kerala 9.3 7.9 65.7 63.6 71.4 65.1 65.3 52.8 54.5 50.0 60.0 20.0 52.1 48.0
Madhya Pradesh 13.3 7.6 65.3 55.4 78.6 72.6 80.7 75.2 77.8 71.7 74.3 66.7 61.4 52.4
Maharashtra 6.3 2.1 48.3 37.9 61.6 52.1 64.2 55.7 64.7 56.2 60.1 58.6 49.3 39.9
Orissa 4.6 2.4 39.2 28.8 50.3 41.4 49.6 45.0 46.8 44.9 42.7 40.1 34.9 27.8
Punjab 12.5 3.2 47.2 38.1 59.6 54.9 62.5 59.3 68.1 60.7 65.5 45.9 43.7 36.2
Rajasthan 5.4 1.3 49.8 32.8 65.7 53.2 67.3 55.7 64.1 52.7 62.7 50.2 50.5 37.9
Tamil Nadu 15.6 9.7 64.0 62.0 65.8 64.9 65.8 66.4 59.7 61.7 59.5 73.5 52.5 50.5
Uttar Pradesh 1.3 0.5 16.0 9.0 31.3 22.6 32.2 26.7 30.4 24.9 25.4 21.5 22.2 16.4
West Bengal 4.6 2.7 45.2 39.3 54.8 49.3 50.0 44.7 39.2 38.5 33.6 21.8 35.1 30.1
India 6.1 3.0 42.4 34.8 50.7 42.7 48.5 41.4 44.2 37.7 37.2 33.4 37.7 30.6
Source: Authors’ calculations
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Table 5
Prevalence of female sterilisation by birth order and sex of the child, 2005-06
States Birth order All

1 2 3 4 5 6
M F M F M F M F M F M F M F

Andhra Pradesh 7.4 6.7 71.9 70.3 86.0 86.2 83.2 83.9 80.4 74.8 76.1 70.2 67.1 65.8
Assam 0.3 0.4 12.7 12.6 27.7 19.1 25.1 21.0 26.1 22.8 19.7 22.7 15.8 13.2
Bihar 1.0 0.0 25.3 10.8 47.2 34.7 43.8 37.7 46.9 38.4 41.7 37.4 32.4 24.1
Gujarat 3.8 2.2 48.0 26.6 68.6 55.1 70.4 64.0 68.3 65.2 65.6 63.2 52.4 39.5
Haryana 2.6 0.0 41.1 23.5 64.8 46.9 62.9 52.8 61.1 55.6 63.5 37.5 47.1 31.8
Himachal Pradesh 9.1 2.0 57.5 38.1 63.1 61.0 75.9 66.7 72.9 50.0 65.2 66.7 54.9 42.1
Karnataka 8.9 9.0 75.0 64.4 81.9 78.2 85.2 77.4 81.5 82.8 79.6 58.3 66.8 59.0
Kerala 1.5 3.0 65.2 67.3 79.1 69.4 73.0 64.5 57.1 68.8 75.0 99.8 54.6 53.5
Madhya Pradesh 3.6 2.6 57.0 45.3 79.2 73.4 79.6 77.6 80.0 65.2 80.0 75.5 57.8 48.9
Maharashtra 3.4 1.7 43.5 31.3 72.0 56.8 72.4 61.7 70.1 57.7 65.2 63.2 52.8 42.3
Orissa 3.9 3.0 35.6 26.5 60.3 45.6 58.7 44.0 53.6 45.7 44.4 36.8 40.3 30.7
Punjab 1.8 0.0 26.1 16.8 46.5 38.8 58.3 57.6 67.7 60.7 50.0 46.4 36.0 29.6
Rajasthan 3.3 1.1 34.0 21.4 57.1 42.0 65.7 48.8 56.6 42.7 34.7 42.9 42.8 31.8
Tamil Nadu 7.2 5.6 73.8 72.5 82.5 82.2 80.2 71.7 76.3 66.7 59.4 61.5 63.9 60.7
Uttar Pradesh 0.5 0.4 14.0 8.2 31.8 22.2 33.3 31.2 31.9 26.6 27.9 23.0 22.9 17.4
West Bengal 2.3 1.8 38.9 33.2 57.7 55.7 52.4 53.6 50.7 52.6 43.8 38.4 34.7 33.1
India 3.2 2.3 42.2 36.1 57.9 50.3 57.2 50.5 52.8 44.8 42.6 36.9 41.4 34.6
Source: Authors’ calculations
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Table 6
Ratio of the contraceptive prevalence rate when the previous child is male to contraceptive prevalence rate when the previous child is
female by birth order, 2015-16 and 2005-06
Country/
State

2015-16 2005-06

Birth order Birth order

1 2 3 4 5 6 All 1 2 3 4 5 6 All

Andhra Pradesh 1.066 1.035 1.008 0.982 0.941 0.963 1.024 0.897 1.009 1.012 1.008 1.047 1.005 1.010
Assam 1.027 1.040 1.038 1.046 0.963 0.920 1.032 1.173 1.116 1.156 1.129 1.066 1.111 1.155
Bihar 1.233 1.734 1.327 1.180 1.240 1.015 1.312 1.330 1.548 1.289 1.196 1.124 1.131 1.251
Gujarat 1.527 1.211 1.121 1.114 1.049 1.087 1.433 1.373 1.279 1.098 1.094 1.073 0.997 1.185
Haryana 1.385 1.120 1.091 1.091 1.099 1.215 1.148 1.811 1.269 1.152 1.151 1.082 1.462 1.286
Himachal Pradesh 1.548 1.142 1.051 1.090 1.040 1.336 1.162 1.193 1.224 1.081 1.086 1.246 1.127 1.186
Karnataka 1.520 1.118 1.100 1.097 0.995 1.165 1.129 1.213 1.102 1.042 1.091 0.990 1.193 1.107
Kerala 1.058 1.036 1.062 1.070 1.124 1.034 1.065 0.773 0.967 1.109 1.059 0.761 0.753 0.970
Madhya Pradesh 1.222 1.108 1.060 1.052 1.062 1.046 1.113 1.251 1.169 1.046 1.019 1.109 1.039 1.128
Maharashtra 1.409 1.187 1.144 1.139 1.131 1.022 1.185 1.272 1.279 1.202 1.152 1.274 1.044 1.226
Orissa 1.099 1.099 1.098 1.045 1.033 1.054 1.091 1.443 1.296 1.164 1.255 1.038 1.352 1.238
Punjab 1.271 1.067 1.021 0.992 1.071 1.078 1.082 1.985 1.117 1.113 0.972 1.054 1.236 1.169
Rajasthan 1.194 1.237 1.157 1.149 1.129 1.152 1.194 1.264 1.383 1.217 1.237 1.355 0.926 1.270
Tamil Nadu 1.277 1.031 1.015 0.999 0.967 0.810 1.035 0.921 1.022 1.010 1.106 1.163 0.908 1.035
Uttar Pradesh 1.261 1.207 1.190 1.117 1.094 1.106 1.174 1.070 1.228 1.207 1.112 1.174 1.010 1.168
West Bengal 1.079 1.051 1.018 1.053 1.054 1.183 1.053 1.005 1.061 1.036 1.045 0.940 1.064 1.029
India 1.223 1.129 1.124 1.117 1.115 1.071 1.147 1.130 1.124 1.116 1.119 1.113 1.087 1.139
Source: Authors’ calculations
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Table 7
Ratio of the prevalence of female sterilisation when the previous child is male to contraceptive prevalence rate when the previous child
is female by birth order, 2015-16 and 2005-06.
Country/
State

2015-16 2005-06

Birth order Birth order

1 2 3 4 5 6 All 1 2 3 4 5 6 All

Andhra Pradesh 0.971 1.035 1.009 0.974 0.990 1.024 1.020 1.104 1.023 0.998 0.992 1.075 1.084 1.020
Assam 1.333 1.202 1.329 1.048 1.104 1.000 1.193 0.75 1.008 1.450 1.195 1.145 0.868 1.197
Bihar 8.500 1.884 1.390 1.196 1.283 1.016 1.351 na 2.343 1.360 1.162 1.221 1.115 1.344
Gujarat 3.600 1.289 1.152 1.134 1.098 1.048 1.246 1.727 1.805 1.245 1.100 1.048 1.038 1.327
Haryana 5.826 1.317 1.146 1.154 1.190 1.373 1.290 na 1.749 1.382 1.191 1.099 1.693 1.481
Himachal Pradesh 3.800 1.267 1.130 1.262 1.191 1.352 1.265 4.550 1.509 1.034 1.138 1.458 0.978 1.304
Karnataka 1.845 1.131 1.103 1.101 0.989 1.165 1.143 0.989 1.165 1.047 1.101 0.984 1.365 1.132
Kerala 1.177 1.033 1.097 1.237 1.090 3.000 1.085 0.500 0.969 1.140 1.132 0.830 0.752 1.021
Madhya Pradesh 1.750 1.179 1.083 1.073 1.085 1.114 1.172 1.385 1.258 1.079 1.026 1.227 1.060 1.182
Maharashtra 3.000 1.274 1.182 1.153 1.151 1.026 1.236 2.000 1.390 1.268 1.173 1.215 1.032 1.248
Orissa 1.917 1.361 1.215 1.102 1.042 1.065 1.255 1.300 1.343 1.322 1.334 1.173 1.207 1.313
Punjab 3.906 1.239 1.086 1.054 1.122 1.427 1.207 na 1.554 1.198 1.012 1.115 1.078 1.216
Rajasthan 4.154 1.518 1.235 1.208 1.216 1.249 1.332 3 1.589 1.360 1.346 1.326 0.809 1.346
Tamil Nadu 1.608 1.032 1.014 0.991 0.968 0.810 1.040 1.286 1.018 1.004 1.119 1.144 0.966 1.053
Uttar Pradesh 2.600 1.778 1.385 1.206 1.221 1.181 1.354 1.250 1.707 1.432 1.067 1.199 1.213 1.316
West Bengal 1.704 1.150 1.112 1.119 1.018 1.541 1.166 1.278 1.172 1.036 0.978 0.964 1.141 1.048
India 2.033 1.218 1.187 1.171 1.172 1.114 1.232 1.391 1.169 1.151 1.133 1.179 1.154 1.197
Source: Authors’ calculations
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Introduction
The treatment seeking behaviour of individuals in the contemporary society

follows the ways which are different for different illnesses due to a host of factors
such as change in the environment and the availability of health care services in
addition to a range of social, economic, cultural factors. Culture, perception,
knowledge, belief in terms of efficacy and socio-economic factors influence both the
choice to seek health care and the assessment of which health care option to utilise
for the treatment of illness (Kopparty, 1994; Islam and Tahir, 2002; Dholakia and
Iyengar, 2012; Raushan and Mutharayappa, 2014; Raushan and Acharya, 2019). 
This means that the inequality in health care may also be due to lack of resources,
experiences in access and good communication (Gulliford and Morgon, 2003;
Nyamongo, 2002). It is well known that the distance to health facility,
transportation, roads, time and availability of healthcare services affect the health
seeking behaviour and utilisation of health services, especially in the rural areas of
India (Islam and Tahir, 2002). Poor road connectivity and lack of communication
appear to be major factors behind the people not availing health care services in
rural India (Shaikh and Hatcher, 2007).

The disease condition and treatment seeking behaviour also varies with place,
population, social groups and within and between countries (Anderson et al, 2016;
Raushan and Mutharayappa, 2014; Raushan and Acharya, 2019; Raushan and
Prasad, 2017). Empirical evidence indicates that there is a substantial social gap in
the health status and access to health care services existing among different social
classes in India such as Scheduled Castes (SC) and Scheduled Tribes (ST) (George,
2015). Barik and Kulkarni (2014) have highlighted the differentials across groups in
the health status of SC and ST. Scheduled Castes and scheduled Tribes children
faced relatively higher risk of mortality as compared to the Non-Scheduled
Castes/Tribes children. In a caste-ridden society like India, social hierarchy may
also be a serious impediment as far as the utilisation of the available health care
facilities and education services are concerned (Roy, Kulkarni and Vaidehi, 2004). 
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Socioeconomic conditions also contribute to the gap in the health status of
people belonging to the same social class. In a study based on the 71st round of the
national sample survey (NSS), it was found that, within Scheduled Tribes, the social
group differentials in the prevalence of the both communicable and non
communicable diseases are quite marked (Raushan and Prasad, 2017). Chakraborty
and Ghosh (2000) have identified five important factors that affect health equity.
These include insufficient investment in the public sector; variable quality of care
in public and private institute; uncirculated commercialisation and rising costs;
health sector reform and lack of accountability in both private and public sectors.
It has also been observed that the proportion of Scheduled Tribes visiting a pubic
health facility for the first time was high but, in case of Other Backward (OBC)
classes the proportion visiting a private health care facility was high (Raushan &
Mutharayappa, 2014). There is also evidence to suggest that disparities in the health
status continue to persist between SC/ST and non SC/ST population (Bhengra,
Bijoy, and Lutthui 1999; Deshpande, 2001) because of the difference in their
economic status (Banerjee and Knight, 1985). In other words, the difference in the
socio-economic conditions also tends to increase the disparities in the utilisation of
health care facilities among different social groups (Veugelers and Yip, 2003;
Raushan and Mutharayappa, 2014; Gilson et al, 2007; Brinda et al,  2016). As such,
measuring disparities in the utilisation of health care facilities and their social
determinants is an important aspect of assessing population health and providing
priority measures to guide actions in reducing health inequality (Friel, 2011; WHO,
2013). Such evidence has led to the design of many health interventions to combat
inequalities in developed countries (Mackenbach, 2004). It has also been observed
that patient satisfaction and quality of services contribute to increased utilisation of
the health care services (Brooks, 1973; Chen, 1973; 1978).

The present study aims at exploring the relationship between the nature of
illness and the type of treatment seeking behaviour among different social classes in
India with a view to identify and address the challenge of untreated morbidity across
different social groups. It is well known that the Indian society is strongly divided
across religion and social class. It is also well known that the health status of
different social classes is essentially different simply because the treatment seeking
behaviour of the people belonging to different social classes, including the utilisation
of health care services, is essentially different and may vary by the type of the illness.

Data Source 
The analysis is based on the data available through the 71st round of the national

sample survey (NSS) which was carried out in 2014 and covered all states and
Union Territories of the country. The survey provided information about the nature
of ailments, treatment seeking behaviour, hospitalisation and health care
expenditure by households for two time periods: for the last 365 days and for the last
15 days preceding the survey. Stratified multi stage sampling design was used for the
selection of the households for the survey, the details of which are available
elsewhere (Government of India, 2016). The present study, however, is confined to
treatment seeking behaviour and the factors responsible for not seeking any
treatment for ailments during last 15 days preceding the survey. The national sample
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survey provides data pertaining to 61 illnesses which are grouped into 15 broad 
categories of diseases including child birth. For the present study, we have further
categorised illnesses into five categories - communicable diseases, non
communicable diseases, child birth related ailments, injuries, and rest of the
illnesses. Different illnesses were also categorised as infections, respiratory diseases,
cardio vascular diseases and muscular-skeletal diseases to explore the disease pattern
across social groups in India. 

Findings
Table 1 presents distribution of different categories of diseases by social class.

The social class variation in the distribution of diseases is very much evident from
the table. The share of non communicable diseases is particularly high in Other
Classes and Other Backward Classes but low in Scheduled Tribes. By contrast,
communicable diseases constitute the major share of the disease burden in
Scheduled Tribes. In case of Scheduled Castes, however, the disease burden is
almost equally shared by communicable and non communicable diseases.

The share of infections, cardio vascular diseases, respiratory diseases and
muscular-skeletal diseases to the total disease burden also varies by different social
classes (Table 2).  Among Scheduled Tribes, infections are the main contributor to
the disease burden whereas the contribution of infections to the disease burden in
Other Social Classes is found to be the lowest. By contrast, the contribution of
cardio-vascular and muscular-skeletal diseases to the total disease burden is high in
Other Social Classes. Table 2 again confirms that the disease pattern is different in
different social classes.

Table 3 presents information about the treatment seeking behaviour related to
different diseases or ailments during the 15 days preceding the survey. Almost three-
fourth of the respondents reported they opted for a private health care facility for the
treatment of the ailment during the 15 days preceding the survey. A small
proportion of respondents also reported treatment seeking at health sub-centre
(SHC) or ASHA or female health worker (ANM) or even the Aanganwadi Worker
(AWW) who, in fact, is not trained for treating ailments and diseases. Social class
preferences for the place of treatment are also evident from the table. More than 80
per cent of the respondents belonging to Other Social Classes reported that they
opted for a private health care facility for the treatment of the ailment during 15
days preceding the survey. This proportion was just around 50 per cent in case of
Scheduled Tribes and less than 60 per cent in case of Scheduled Castes. On the other
hand, more than 40 per cent of the Scheduled Tribes respondents opted for public
health care facilities compared too only around 17 per cent in Other Social Classes
for the treatment of the ailment. It is obvious from the table that the treatment
seeking behaviour also varies by social class. Scheduled Castes and Scheduled Tribes
population generally prefer public health care facilities for the treatment of their
ailments whereas Other Social Classes and Other Backward Classes population have
a preference for private health care facilities. Among different public health care
facilities, a very small proportion of respondents opted for primary health centres
and community health centres, although more than one fifth of the Scheduled
Tribes respondents opted for these primary health care institutions for the treatment
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of their ailments.  Among the private health care facilities, it is the private doctor or
clinic which is the place of choice for seeking treatment and not the private hospital.

Table 4 summarises reasons for not seeking treatment for ailments during 15
days preceding the survey and the most common reason was that the ailment was
not considered serious enough to go to a health care institution or a health care
provider for treatment. On the other hand, the second most important reason was
the non-availability of the health care facility in the locality. Among Scheduled
Tribes respondents, almost one fifth reported that they did not go for treatment
because of non availability of health care services in the locality. At the same time
a small proportion of respondents were concerned about the quality of the service
and the cost of getting quality health care services. The quality of services at the
public health care facilities has also been found to be the main reason for not seeking
treatment at these health care institutions by the respondents surveyed. The
respondents were also quite concerned about the long waiting time for seeking
treatment at public health care delivery institutions. This concern was particularly
more in Other Social Classes and Other Backward Classes as compared to
Scheduled Castes and Scheduled Tribes but the difference is marginal (Table 5).

Availability of health facility near the locality also affects use of services
available at the facility. Table 6 suggests that non-availability of public health care
facilities in the locality influences the young and the old population the most as far
as the use of public health care facilities is concerned and the proportion of the
population 0-4 years not availing public health facilities is particularly high in
Scheduled Castes whereas the proportion of people aged at least 40 years not
availing public health facilities is particularly high among scheduled tribes. It is also
evident from the table that the availability of public health facility is a major concern
in the rural areas as far as the use of public health facilities is concerned.

The distance from the public health facility has also been found to be a major
factor behind not availing the services available in the facility, particularly among
the Scheduled Tribes (Table 7). This is expected as Scheduled Tribes normally live
in remote places, deep in the forest, so that it takes a lot of time to reach a public
health facility to avail services. Similarly, the distance from the public health facility
has been found to be a major factor in the rural as compared to the urban areas. It
is well known that the density of public health care facilities is significantly lower
in the rural areas as compared to that in the urban areas so that the travel time to a
public health facility is substantially longer in the rural areas than that in the urban
areas. The time spent to travel to a public health facility in the rural areas appears
to be a deterring factor for not availing the facilities available at public health
institutions.

Another important factor behind not availing services available at public health
institutions is the quality of services available at these institutions. A significant
proportion of the respondents reported that they were not satisfied with the quality
of services available at these institutions (Table 8). Interestingly, the concern for the
quality of services has been found to be relatively more in Other Social Classes and
Other Backward Classes as compared to Scheduled Castes and Scheduled Tribes.
Interestingly, residence has not been found to make any impact on the perception
about the quality of services available at the public health institutions. Similarly, the
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perception about the quality of services available at public health institutions has
been found to be nearly the same in females and males in all social groups.

On the other hand, the notion that services available at public health facilities
are expensive has not been found to have any substance as only a small proportion
of respondents reported that the services available at the public health institutions
were expensive (Table 9). However, among different social classes, the perception
that services available at public health institutions are expensive was more
prominent among Scheduled Tribes as compared to other social classes. It is well
known that the treatment seeking behaviour of Scheduled Tribes is essentially
different from other social classes and it largely depends upon home treatment of
ailments. It is only in especial cases that Scheduled Tribes opt for a health facility
for treatment of ailments. Because of this very reason, the services available at public
health institutions may look expensive for them.

Conclusions 
Social inequality in the health seeking behaviour in India is well known. In this

paper, we have attempted to explore the treatment seeking behaviour of the people
in the context of the ailments reported during the 15 days preceding the national
sample survey carried out in 2014. The paper also analysed reasons behind not
seeking any treatment for the ailments and explored whether these reasons are
different for different social classes. The analysis reveals that the morbidity pattern
in the Scheduled Tribes and Scheduled Castes population is essentially different
from the diseases pattern in Other Backward Classes and in Other Social Classes.
Communicable diseases appear to be more prevalent in Scheduled Tribes and
Scheduled Castes whereas non-communicable diseases appear to be more prevalent
in Other Backward Classes and Other Social Classes. The paper also reveals that
people, irrespective of social class, prefer private health facilities more than the
public health facilities for the treatment of the ailments, although, preference for the
public health facilities is relative more in Scheduled Tribes whereas Other Social
Classes have relatively higher inclination for the private health care facilities.

The analysis also reveals that a substantial proportion of ailments left untreated
simply because people do not think that the ailment is serious enough to seek
treatment in a health facility. In addition, the time to travel to a health facility,
especially, public health facility, and the quality of services available at public health
institutions have been found to be major constraints for not availing facilities
available at public health institutions. Gumber et al (2013) has observed that more
people in rural areas report lack of access to a health facility for seeking treatment
for the ailments. This observation is also supported by Raushan and Mutharayappa
(2014); and Raushan and Acharya (2019). The analysis has also revealed that poor
quality of services is also a deterring factor in seeking treatment. Earlier studies have
also concluded that there is a possibility of ensuring better quality of health care
services for the poor as the better-off can possibly afford private health care services
but not the poor (Krishna, 2004, 2006; Gulati et al, 2010). The present analysis has
revealed that the availability and accessibility of public health care facilities is a
major concern irrespective of the social class. Similar observations have also been
highlighted in other studies (Gumber et al, 1997; Islam and Tahir, 2002; Gilson et
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al, 2007; Gumber et al, 2013; Raushan and Mutharayappa, 2014). Last but not the
least, cost of the treatment has been found to be a concern for only a small
proportion of the population.
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Table 1
Nature of ailments across social groups in India, 2014
Nature of ailments ST SC OBC Others Total
Communicable Diseases 57.6 40.6 37.4 32.1 37.5
Non-Communicable Diseases 26.8 40.8 46.2 49.4 45.1
Injuries 2.9 3.5 3.4 5.2 4
Child birth relates 0.1 0.1 0.1 0.1 0.1
Other Diseases 12.6 15 12.8 13.2 13.3
All 100 100 100 100 100
N (Weighted) 73146 209000 530601 382288 1195036
Source: Authors’ calculations
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Table 2
Four major ailments reported across social groups in India, 2014
Diagnosis ST SC OBC Others Total 
Infections 40.1 30.4 26.2 22.3 26.5
Cardio- Vascular 5.0 10.4 13.1 16.0 13.0
Respiratory 17.7 13.6 14.9 12.9 14.2
Muscular-Skeletal 10.2 10.7 10.9 11.7 11.1
All 100 100 100 100 100
N (Weighted) 73146 209000 530601 382288 1195036
Source: Authors’ calculations
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Table 3
Type of health facilities accessed for the treatment of ailments during 15 days prior
to the survey, 2014
Place of treatment ST SC OBC Others Total
HSC/ANM/ASHA/AWW 4.7 2.4 2.0 1.4 2
PHC/Dispensary/CHC 21.8 6.8 6.2 4.4 6.5
Public Hospital 21.4 21.2 17.7 13.2 17
Private Doctor/clinic 39.7 52.6 46.4 56.3 50.4
Private Hospital 12.4 17.0 27.6 24.7 24.1
All 100 100 100 100 100
N (Weighted) 52454 172861 456524 332208 1014048
HSC Health Sub Centre,
ANM Auxiliary Nurse Midwife
ASHA Accredited Social Health Activist
AWW Aanganwadi Worker
Source: Authors’ calculations
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Table 4
Reasons for not seeking treatment of ailments in India, 2014
Reasons ST SC OBC Others Total
No medical facility available in
the locality 

18.4 12.7 11.3 10.0 11.8

Quality of services at the facility
not satisfactory 

7.3 3.5 2.7 3.0 3.3

Quality of service at the facility
satisfactory but too expensive 

14.1 8.6 4.3 4.3 5.9

Quality of service at the facility
satisfactory but long waiting time

0.6 3.5 1.8 5.2 3.1

Ailment is not serious enough to
seek treatment

51.1 54.5 66.0 58.3 60.2

Other reasons 8.5 17.3 13.8 19.3 15.7
All 100 100 100 100 100
N (Weighted) 10894 28441 58504 41177 139015
Source: Authors’ calculations
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Table 5
Reasons for not availing services at the public health facilities, 2014
Reasons ST SC OBC Others Total
Required specific service not
available at the facility

16.3 11.3 8.8 11.1 10.3

Service available but the
quality is not satisfactory

38.5 39.0 43.2 44.3 42.7

Service quality satisfactory but
facility is too far

22.3 14.6 10.9 10.0 11.6

Service quality satisfactory but
involves long waiting

15.8 27.5 29.3 25.9 27.3

Financial constraints in
availing the service

0.1 0.7 0.3 0.6 0.5

Other reasons 7.0 6.9 7.5 8.0 7.6
All 100 100 100 100 100
N (Weighted) 27310 120319 338162 269184 754975
Source: Authors’ calculations
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Table 6
Proportion of respondents reporting no government facility available in the
locality by age, sex and residence across social groups
Particulars
 

ST SC OBC Others Total

Age Group
0-4 13.9

(1670)
31.9

 (2247)
11.7

 (4490)
23.1

 (5197)
19.7

 (13604)
5-9 17.6

(1171)
14.3

 (2258)
18.3

 (7883)
9.6

 (3348)
15.6

 (14660)
10-19 18.8

(1647)
1.6

 (2220)
17.8

 (6442)
8.1

 (4898)
12.4

 (15207)
20-39 11.8

(1888)
12.4

 (6602)
12.1

 (14833)
9.7

 (10300)
11.4

 (33622)
40-59 30.0

(3017)
3.8

 (7907)
7.4

 (14699)
6.3

 (11892)
8.1

 (37515)
$60 8.4

(1497)
19.7

 (7208)
6.3

 (10151)
8.2

 (5533)
10.8

 (24388)
Sex 

Male 19.9
(5738)

15.8
 (13072)

12.0
 (26908)

12.7
 (18071)

13.7
 (63788)

Female 16.6
(5156)

10.1
 (15369)

10.8
 (31596)

7.9
 (23106)

10.1
 (75227)

Place of Residence
Rural 18.6

(10123)
16.0

 (22475)
15.3

 (41975)
14.0

 (28342)
15.4

 (102916)
Urban 14.8

(770)
0.2

 (5966)
1.2

 (16528)
1.1

 (12834)
1.3

 (36099)
Source: Authors’ calculations
Remarks: Figures in the bracket are numbers
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Table 7
Proportion of respondents reporting distance as a constraint for availing
government health facilities by age, sex and residence across social groups
Particulars ST SC OBC Others Total

Age Group
0-4 29.4

 (5131)
19.4

 (19030)
11.1

 (34644)
15.3

 (15766)
15.4

 (74571)
5-9 22.7

 (2936)
26.0

 (6956)
8.8

 (19598)
10.5

 (12475)
13.1

 (41966)
10-19 21.2

 (2430)
9.2

 (12162)
11.8

 (27307)
17.6

 (17506)
13.4

 (59405)
20-39 23.5

 (4048)
11.9

 (28950)
10.0

 (66977)
10.9

 (42469)
11.0

(142444)
40-59 21.5

 (8081)
12.5

 (31220)
13.0

(100525)
8.9

 (94941)
11.6

(234767)
60 & Above 15.0

 (4678)
16.5

 (21982)
9.2

 (89032)
8.3

 (85979)
9.7

 (201672)
Sex 

Male 22.2
 (14021)

17.4
 (51906)

11.0
(154196)

8.4
 (124611)

11.5
(344733)

Female 22.3
 (13289)

12.5
 (68413)

10.7
(183967)

11.5
(144572)

11.7
(410242)

Residence 
Rural 24.6

 (23073)
16.2

 (84164)
10.7

(201682)
11.3

(133324)
12.7

(442243)
Urban 9.6

 (4237)
11.0

 (36155)
11.0

(136480)
8.8

 (135860)
10.0

(312732)
Source: Authors’ calculations
Remarks: Figures in the bracket are numbers
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Table 8
Proportion of respondents reporting poor quality of service as a reason for not
availing government health facilities by age, sex and residence across social groups
Particulars ST SC OBC Others Total
Age Group 

0-4 34.5
 (5131)

35.3
(19030)

 44.4
(34644)

 39.8
(15766)

 40.4
(74571)

5-9  23.6
 (2936)

 41.7
(6956)

51.4
(19598)

39.3
(12475)

44.2
(41966)

10-19 33.1
 (2430)

37.2
(12162)

39.9
(27307)

34.9 
(17506)

37.6
(59405)

20-39 39.9
 (4048)

48.4
(28950)

 46.2
(66977)

 41.8
(42469)

45.2
(142444)

40-59  45.8
 (8081)

31.2
(31220)

 40.3
(100525)

44.4
(94941)

40.9
(234767)

60 & Above  41.5
 (4678)

 40.9
(21982)

 42.8
(89032)

48.8
(85979)

45.1
(201672)

Sex 
Male 39.1

(14021)
36.0

(51906)
44.4

(154196)
45.2

(124611)
43.2

(344733)
Female 37.9 

(13289)
41.2 

(68413)
42.2

(183967)
 43.5

(144572)
42.3

(410242)
Residence 

Rural 39.5
(23073)

38.1
(84164)

46.3
(201682)

44.1
(133324)

 43.7
(442243)

Urban 33.2
  (4237)

41.1 
(36155)

 38.6
(136480)

44.5
(135860)

41.3
(312732)

Source: Authors’ calculations
Remarks: Figures in the bracket are numbers
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Table 9
Proportion of respondents reporting cost of service as a reason for not seeking
treatment form government health facilities by age, sex and residence across social
groups
(Quality of service satisfactory)
Particulars ST SC OBC Others Total
Age Group  

0-4  3.3
 (1670)

0.8
 (2247)

11.7
 (4490)

3.9
 (5197)

5.9
 (13604)

5-9  24.9
(1171)

0.9
 (2258)

0.0
 (7883)

2.3
 (3348)

2.7
 (14660)

10-19 16.6
 (1647)

4.9
 (2220)

3.0
 (6442)

0.4
 (4898)

3.9
 (15207)

20-39 4.7
 (1888)

8.0
 (6602)

5.1
 (14833)

3.1
 (10300)

5.0
 (33622)

40-59 8.6
 (3017)

5.2
 (7907)

4.5
 (14699)

1.7
 (11892)

4.1
 (37515)

60 & Above 37.7
 (1497)

15.6
 (7208)

3.8
 (10151)

16.8
 (5533)

13.2
(24388)

Sex      
Male 18.1

 (5738)
7.8

 (13072)
5.1

 (26908)
6.8

 (18071)
7.3

 (63788)
Female 9.6

 (5156)
9.2

 (15369)
3.7

 (31596)
2.3

 (23106)
4.8

 (75227)
Residence      

Rural 15.1
(10123)

7.4
 (22475)

3.7
 (41975)

5.5
 (28342)

6.2
(102916

)
Urban 0.5

 (770)
12.9

 (5966)
5.8

 (16528)
1.5

 (12834)
5.3

 (36099)
Source: Authors’ calculations
Remarks: Figures in the bracket are numbers



150 INDIA 2019: POPULATION AND SUSTAINABLE DEVELOPMENT



INDIA 2019: POPULATION AND SUSTAINABLE DEVELOPMENT

ISBN: 978-93-89527-03-2; pp:151-162 

Progress in Stunting, and Underweight
towards Millennium Development Goals in
EAG States, India

Rajeev Kumar
Balram Paswan

Introduction
Under nutrition is a significant cause of morbidity and mortality in infants and

young children and is considered as a major public health problem around the
world. The proportionate reduction in the underweight children below five years
of age was an indicator of the Millennium Development Goals set by the United
Nations in 2000. The Sustainable Development Goals, set by the United Nations
to be achieved by 2030, target to ending all forms of malnutrition by 2030 through
setting internationally agreed targets in terms of reduction in the prevalence of
stunting and wasting in children below five years of age and addressing the
nutrition needs of adolescent girls, pregnant women, lactating mothers and older
persons. Worldwide, around one in every nine people (around 795 million) are
estimated to be under nourished whereas more than two-third of the hungry
people of the world live in Asia. In the developing countries, one in every three
children suffers from stunted growth (UNDP, 2015). The latest estimates show
that about 38 per cent children below five years of age are stunted while about 36
per cent are underweight (IIPS, 2017).

Under nutrition among women and children is the underlying cause of 3.5
million deaths, accounts for 35 per cent of the disease burden in children below
five years of age and lowers by 11 per cent the total global disability adjusted life
year (Black et al, 2008). Despite the impressive economic growth that India has
witnessed in the recent past, the challenge of under nutrition among women and
children of India continue to persist. Reduction in the prevalence of under
nutrition is necessary for improving survival of children, reduction in the
incidence of acute and chronic diseases, healthy development, and economic
productivity of individuals and societies (Bryce et al, 2008; Victora et al, 2008;
Swaminathan et al, 2019). Under nutrition during pregnancy contributes to poor
fetal and early childhood growth and increased infant morbidity and mortality,
with long-term adverse consequences for child development and life-long health
(Black et al, 2013). Among Indian states, infant mortality is exceptionally high in
Madhya Pradesh, Odisha, Uttar Pradesh, Rajasthan, Chhattisgarh, Bihar, and
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Uttarakhand (Government of India, 2011). The child under nutrition arises from
a combination of low birth weight, sub-optimum feeding, and infections such as
diarrhea (Paul et al, 2011). In a recent study, it is  found that the burden of under
nutrition was disproportionately concentrated among poor children. In addition,
average decline in under nutrition concealed large economic disparities across
space and time in India (Pathak and Singh, 2011). Recent evidence suggests that
under nutrition leads to increased likelihood of developing chronic diseases, and
hence leads to high child morbidity and mortality. It also reduces long term
physical development, cognitive skills, and consequently has a negative effect on
school enrolment and productivity in later life (Swaminathan et al, 2019).
Evidence also shows that under nutrition remains a leading problem in most parts
of India. However, it is the most pronounced in Bihar, Uttar Pradesh, Madhya
Pradesh and Rajasthan. In these states, more than half the children are under
weight and stunted. Nearly half of the children in Orissa, Maharashtra and West
Bengal are under weight while 50 per cent of children in Assam and Haryana are
stunted. States having the lowest proportion of under weight and stunted children
are Goa, Kerala, and all north-eastern states except Tripura and Meghalaya
(Arnold, Nangia and Kapil, 2004; Mishra, Roy and Retherford, 2004; Nair, 2007).

It is in the above context that the present paper analyses the trend in the
prevalence of stunting and underweight in the states of India in the context of the
progress towards the targets set under the Millennium Development Goals and
Sustainable Development Goals of the United Nations. The analysis is also
expected to contribute to setting priorities, formulating policies and designing
programmes directed towards addressing child under nutrition in India.

Data and Methods 
The present study is based on the data available through four rounds of

National Family Health Survey (NFHS) which were conducted during 1992-93
(NFHS-I); 1998-99 (NFHS-II); 2005- 2006 (NFHS-III); and 2015-16 (NFHS-IV).
The NFHS provides information on fertility, mortality, and essential aspects of
nutrition, health, and health care, especially for children aged 0-5 years. In order
to assess the nutritional status of children, NFHS provides information about
height and weight of children by age. Data about height and weight of children are
available for all states of the country except for NFHS I in which data about height
of children were not collected in Andhra Pradesh, West Bengal, Himachal
Pradesh, Madhya Pradesh, and Tamil Nadu due to operational constraints. Based
on the data on height and weight, z-scores related to height-for-age, weight-for-age
and weight-for-height have been calculated for every child below five years of age
following the approach recommended by the World Health Organization. In
addition, clinical anthropometric and biochemical(CAB) component of NFHS-4
also provided data pertaining to the prevalence of under nutrition, anaemia,
hypertension, HIV and blood glucose level through a series of bio-marker tests and
measurements. In NFHS-IV, data related to height and weight of women aged 15-
49 years and men aged 15-54 years were also collected. Details about the NFHS
methodology are given elsewhere including the instruments used for measuring
height and weight of children and adults - women and men - (IIPS, 2017). 
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Based on the z-score for height-for-age, weight-for-age and weight-for-height,
the nutritional status of every child was first classified into three categories: mild
(-2 #z <-1); moderate (-3 #Z <-2); and severe (z <-3) and then modelled the time
trend during 1992 through 2016 as a linear trend plus a smooth non-linear trend
at the state level. The co-variates included in the analysis are age of the child, sex
of the child, birth order, size of child at birth, birth weight, mother’s age at the
time of birth, mother’s body mass index (BMI), mother’s education, place of
residence, caste, religion, economic condition of the household, and different
household amenities. The analysis is limited to the Empowered Action Group
states where the demographic and health situation is substantially below the
national average. These states are Bihar, Chhattisgarh, Jharkhand, Madhya
Pradesh, Odisha, Rajasthan, Uttar Pradesh, and Uttarakhand.
 

Results
Our analysis shows that there has been a reduction in the prevalence of severe

stunting in children below five years of age in EAG states during the two and a
half decades between 1992 and 2016. The largest reduction in the proportion of
the stunted children below five years of age occurred in Odisha where the
proportion of stunted children below five years of age decreased from 25 per cent
in 1992 to 12 per cent in 2015. The proportion of the severely stunted children has,
however, remained the highest in Bihar throughout the period under reference,
although, the proportion of severely stunted children in the state decreased from
38 per cent in 1992 to 21 per cent in 2015. Uttar Pradesh and Rajasthan have also
reported a decrease in the prevalence of severely stunted children below five years
of age during this period from 32 to 20 per cent and from 25 to 17 per cent
respectively. On the other hand, when all eight EAG states are taken together, the
data available through the National Family Health Survey suggest that, although,
the nutritional status of children improved between 1992 to 2015 but it did not
reach optimum level as envisioned by the growth standards of the World Health
Organization. In Madhya Pradesh, the prevalence of severe stunting in children
below five years of age decreased from 28 per cent in 1998 to 17 per cent in 2015
which means that, between 1998 and 2015, the prevalence of severe stunting in
children below five years of age in the state decreased by about 37 per cent.
Uttarakhand, Jharkhand and Chhattisgarh states came into existence in 2000 only
so that data for these states are not available from NFHS I. However, data
available from NFHS II indicate that the prevalence of severe stunting in children
below five years of age decreased from 25 per cent in 1998 to 19 per cent in 2015
in Uttarakhand. Similarly, the prevalence of severe stunting decreased from 22 per
cent to 14 per cent in Jharkhand and from 26 per cent to 15 per cent in
Chhattisgarh during this period. This means that the prevalence of stunting in
children below five years of age decreased by about 21 per cent in Jharkhand; by
about 36 per cent in Uttarakhand and by about 40 per cent in Chhattisgarh
between 1998 and 2015. The analysis also suggests that the prevalence of severe
stunting in children below five years of age has increased in children belonging to
the richest income group between 2005 to 2015 in Bihar, Rajasthan, Jharkhand
Uttarakhand, and Chhattisgarh.
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Discussion
The variation in the level and the trend in stunting and underweight across

EAG states of India indicates high child under nutrition during the period 1992
through 2015. The present analysis indicates progress in the nutritional status of
children over time in all EAG states but the prevalence of severe stunting has still
been found to be very high in Bihar, followed by Uttar Pradesh Madhya Pradesh,
Jharkhand, Rajasthan, Uttarakhand, and Odisha. The prevalence of severe
underweight has been found to be the highest in Jharkhand followed by Bihar,
Madhya Pradesh, Uttar Pradesh, Chhattisgarh, Rajasthan, Odisha and
Uttarakhand. An earlier study (Tran et al, 2017) has also found that several states
in India have made considerable progress in terms of the nutritional status of
children in the last decade but the progress has not been uniform. Another study
has also observed a pronounced improvement in stunting, underweight, and
overall anthropometric failure, as well as in sever under nutrition, especially,
severe stunting (Nie et al, 2019). Poor nutritional status of children is major
development and public health issue in the EAG states of the country. Maternal
mortality and infant mortality is also relatively higher in these states, especially,
in Madhya Pradesh and Odisha. Many programmes have been launched in these
states to combat child under nutrition but the situation still remains to be serious.

When all the eight EAG states are taken together, the present analysis suggests
that, although, the nutritional status of children in these states has improved over
time, yet it is still far away from the optimum nutritional status envisioned by the
World Health Organization. Similar observations have also been made by Tran
et al (2017). The government of India has recently launched the National
Nutrition Mission (NNM) to address the challenge of child under nutrition,
especially, in the EAG states. The main goal of NNM is to achieve significant
improvement in the nutritional status of children aged 0-6 years, adolescent girls,
pregnant women and lactating mothers in a time bound manner. Different EAG
states have also launched state specific schemes to combat child under nutrition.
The impact of these programmes and interventions is, however, yet to be seen.

Conclusions 
The evidence available through the National Family Health Survey suggests

that there has been an improvement in the nutritional status of children below 5
years of age in the EAG states of the country, although, the targets set under the
Millennium Development Goal could not be achieved by 2015. The main
challenge in these states to combat child under nutrition is the formulation of
policy up to the village level. Lack of awareness about many programmes and
interventions about combatting child under nutrition in these states is a very big
issue because of very low female literacy. The nutritional status of women and
children has improved in these states but the rate of improvement has been very
slow. The Government of India has recently launched the Mothers’ Absolute
Affection (MAA) Programme throughout the country. This programme is directed
towards the promotion of breastfeeding in the context of improving the nutritional
status of children. The Programme aims at revitalising efforts to promote, protect
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and support  breastfeeding practices though the public health care delivery system
to achieve higher breastfeeding prevalence. It is expected that the promotion of
breastfeeding through the MAA Programme launched by the Government of India
will have a telling impact on the nutritional status of children in the EAG states
of the country.
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Table 1
Prevalence of severe, moderate and mild stunting and underweight in children
below five years of age in EAG states, India.
States NFHS Round

I II III IV %
change

Severe stunting
Bihar 37.4 32.4 26.5 21.1 -43.5
Uttar Pradesh 31.8 30.4 29.3 19.6 -38.4
Odisha 24.9 16.7 19.4 12.0 -51.7
Rajasthan 24.3 28.4 21.1 16.8 -30.9
Madhya Pradesh NA 27.5 23.5 17.3 -37.2
Jharkhand NA NA 24.6 19.4 -21.1
Uttarakhand NA NA 21.5 13.8 -35.8
Chhattisgarh NA NA 25.5 15.4 -39.5

Moderate stunting
Bihar 21.2 20.2 25.3 23.7 11.7
Uttar Pradesh 23.4 23.7 23.3 23.7 1.6
Odisha 21.4 25.6 24.1 21.0 -1.8
Rajasthan 17.1 22.7 19.7 20.7 21.1
Madhya Pradesh NA 22.4 23.3 21.4 -4.6
Jharkhand NA NA 23.2 23.7 2.3
Uttarakhand NA NA 19.9 18.7 -5.9
Chhattisgarh NA NA 26.5 20.3 -23.4

Mild stunting
Bihar 18.0 19.8 22.3 23.7 31.8
Uttar Pradesh 22.2 23.0 21.0 25.2 13.6
Odisha 24.8 26.2 25.4 28.1 13.4
Rajasthan 19.0 23.2 23.4 25.7 34.9
Madhya Pradesh NA 23.1 25.1 25.5 10.3
Jharkhand NA NA 23.5 23.8 1.2
Uttarakhand NA NA 25.2 24.4 -2.9
Chhattisgarh NA NA 24.2 28.1 16.4

Severe under-weight
Bihar 32.1 25.3 24.3 15.1 -52.9
Uttar Pradesh 23.6 21.6 16.7 12.2 -48.2
Odisha 22.6 20.0 14.4 9.4 -58.4
Rajasthan 18.8 20.7 15.5 11.8 -37.0
Madhya Pradesh 29.1 23.9 26.1 13.9 -52.2
Jharkhand NA NA 25.9 17.4 -33.0
Uttarakhand NA NA 14.4 7.8 -45.6
Chhattisgarh NA NA 17.4 11.2 -35.4
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States NFHS Round
I II III IV %

change
Moderate underweight

Bihar 31.0 27.8 31.8 27.7 -10.6
Uttar Pradesh 33.6 29.0 25.4 26.0 -22.5
Odisha 30.8 33.6 26.2 24.5 -20.5
Rajasthan 21.9 29.1 23.9 23.5 7.2
Madhya Pradesh 30.9 30.3 32.9 27.5 -11.0
Jharkhand NA NA 29.6 28.8 -2.7
Uttarakhand NA NA 21.0 17.6 -16.2
Chhattisgarh NA NA 29.2 25.7 -11.9

Mild underweight
Bihar 20.6 25.0 28.6 32.5 57.4
Uttar Pradesh 25.2 25.9 32.5 34.3 36.3
Odisha 24.5 27.1 33.4 33.6 37.3
Rajasthan 23.7 28.4 31.8 32.8 38.6
Madhya Pradesh 23.6 25.9 25.1 33.6 42.7
Jharkhand NA NA 26.6 31.8 19.3
Uttarakhand NA NA 31.5 32.1 1.9
Chhattisgarh NA NA 32.4 36.4 12.1
Source: Authors’ calculations
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Table 2
Prevalence of severe, moderate and mild stunting in children below 5 years of age
in EAG states by wealth index.
States Wealth

index
NFHS Round

I II III IV
Bihar Poorest 40.30 37.68 33.80 25.78

Poorer 40.44 31.80 28.27 19.18
Middle 33.98 29.64 28.26 12.32
Richer 33.00 24.42 12.54 10.09
Richest 22.18 16.92 5.00 6.86

Uttar Pradesh Poorest 34.40 37.09 39.28 28.18
Poorer 33.65 33.98 32.76 21.57
Middle 30.92 32.82 26.41 16.59
Richer 32.00 23.07 23.37 12.57
Richest 22.54 11.29 10.37 7.96

Odisha Poorest 32.66 22.08 29.62 17.42
Poorer 26.53 14.52 18.36 11.88
Middle 21.75 16.64 13.35 7.90
Richer 18.32 7.08 5.91 5.41
Richest 8.77 3.64 4.58 5.26

Madhya Pradesh Poorest NA 36.20 30.18 21.69
Poorer NA 37.09 19.10 18.93
Middle NA 26.79 22.26 14.62
Richer NA 16.16 18.12 15.26
Richest NA 9.47 15.09 10.36

Rajasthan Poorest 23.81 40.42 32.46 25.19
Poorer 27.93 32.87 25.87 19.75
Middle 26.32 28.61 18.38 15.15
Richer 24.19 24.00 16.19 12.32
Richest 18.03 12.45 6.05 11.04

Jharkhand Poorest NA NA 31.64 24.29
Poorer NA NA 20.47 18.67
Middle NA NA 17.97 15.42
Richer NA NA 16.13 9.17
Richest NA NA 3.66 7.86

Uttarakhand Poorest NA NA 36.34 25.94
Poorer NA NA 35.77 17.84
Middle NA NA 28.12 17.00
Richer NA NA 20.12 9.66
Richest NA NA 6.99 10.10

Chhattisgarh Poorest NA NA 30.35 20.52
Poorer NA NA 29.45 17.04
Middle NA NA 18.55 14.71
Richer NA NA 18.73 8.22
Richest NA NA 4.87 8.84
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States Wealth
index

NFHS Round
I II III IV

Moderate stunting
Bihar Poorest 21.41 19.38 24.21 24.77

Poorer 22.95 23.25 27.11 25.07
Middle 19.86 20.89 29.74 21.62
Richer 22.74 16.28 21.75 17.81
Richest 13.34 16.00 16.67 13.15

Uttar Pradesh Poorest 23.28 27.25 24.22 25.83
Poorer 23.77 21.26 21.26 26.71
Middle 25.84 22.00 27.02 23.46
Richer 21.18 25.02 22.06 21.78
Richest 21.50 22.16 20.86 16.08

Odisha Poorest 21.94 25.86 29.74 25.51
Poorer 21.22 31.60 22.08 23.48
Middle 25.16 24.22 25.42 16.65
Richer 21.83 21.71 15.84 14.01
Richest 8.72 14.49 9.77 8.78

Madhya Pradesh Poorest NA 23.91 20.94 23.12
Poorer NA 20.26 27.49 22.63
Middle NA 25.64 26.68 23.41
Richer NA 24.50 24.61 19.27
Richest NA 16.26 17.09 15.55

Rajasthan Poorest 17.46 18.38 17.29 22.88
Poorer 16.67 24.02 19.68 22.28
Middle 14.74 24.99 20.83 22.57
Richer 18.71 22.74 24.97 19.45
Richest 17.49 22.64 16.32 15.23

Jharkhand Poorest NA NA 22.18 25.22
Poorer NA NA 28.01 25.40
Middle NA NA 24.77 23.88
Richer NA NA 29.86 19.59
Richest NA NA 10.06 11.79

Uttarakhand Poorest NA NA 27.10 20.01
Poorer NA NA 25.50 20.92
Middle NA NA 22.65 23.14
Richer NA NA 21.52 18.08
Richest NA NA 11.96 13.54

Chhattisgarh Poorest NA NA 26.09 21.11
Poorer NA NA 29.24 21.15
Middle NA NA 28.38 22.04
Richer NA NA 27.92 18.19
Richest NA NA 14.61 16.89
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States Wealth
index

NFHS Round
I II III IV

Mild stunting
Bihar Poorest 15.81 17.91 23.39 22.36

Poorer 17.08 17.58 20.83 25.44
Middle 19.64 20.92 16.94 25.91
Richer 22.53 26.28 23.74 24.71
Richest 23.29 29.25 36.65 22.22

Uttar Pradesh Poorest 20.81 19.43 17.19 22.26
Poorer 20.96 22.94 21.16 25.19
Middle 20.97 21.47 20.68 27.05
Richer 24.81 28.57 24.80 27.79
Richest 26.80 26.42 25.48 26.58

Odisha Poorest 24.32 24.49 21.93 27.73
Poorer 25.27 26.67 26.54 29.18
Middle 25.69 26.31 27.87 29.18
Richer 22.08 31.03 31.40 28.12
Richest 28.46 26.63 25.88 20.55

Madhya Pradesh Poorest NA 14.89 25.29 24.35
Poorer NA 19.12 23.55 24.63
Middle NA 26.02 26.61 26.44
Richer NA 28.88 25.30 27.13
Richest NA 32.06 25.79 26.66

Rajasthan Poorest 14.81 18.43 18.39 23.09
Poorer 22.07 21.38 20.85 24.87
Middle 17.54 23.00 28.17 27.04
Richer 21.61 27.12 24.82 26.78
Richest 21.86 26.96 26.68 26.45

Jharkhand Poorest NA NA 19.44 21.75
Poorer NA NA 28.96 24.93
Middle NA NA 29.21 26.12
Richer NA NA 26.45 27.54
Richest NA NA 29.67 25.44

Uttarakhand Poorest NA NA 11.61 13.77
Poorer NA NA 20.74 24.51
Middle NA NA 24.38 22.16
Richer NA NA 31.45 28.56
Richest NA NA 26.09 24.55

Chhattisgarh Poorest NA NA 23.33 26.44
Poorer NA NA 21.98 27.64
Middle NA NA 28.08 30.59
Richer NA NA 19.89 30.61
Richest NA NA 33.03 27.14

Source: Authors’ calculations
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Introduction
Body Mass Index (BMI) is typically used to characterise the shape of the body

and is a fairly reliable indicator of body fatness for most of the people. It does not
measure the body fat directly, but many studies have shown that BMI is strongly
correlated to many direct measures of body fat.  A decrease in BMI reflects a
decrease in the energy intake relative to the energy expenditure and vice versa.
BMI is calculated from the weight and height of a person by the formula, BMI =
(Weight in Kg.)/(Height in metre)2. BMI is also recognised as a simple, less
expensive and easy-to-calculate method of screening for weight categories that
may lead to health problems. BMI, however, is not a diagnostic tool but it can be
used as a screening tool to identify possible health problems related to, especially,
among adults. BMI is now increasingly being used to assess the nutritional status
of an individual – child as well as adult. It can also be used as a risk factor for the
development of many health related problems that have public health relevance.

There are many studies that have analysed the relationship of BMI with a
range of health, socioeconomic and biological factors. Kalyanshetti and Kallur
(2016) found a positive correlation between anaemia and BMI among medical
students but the correlation coefficient was not significant. Hanafi et al (2013) has
examined the pattern of haemoglobin level and its relation to BMI among
preparatory year female students of a university in the Kingdom of Saudi Arabia.
They found that the anaemia was prevalent among female students but among
anaemic females, the BMI was normal in 46 per cent females. Ajayi et al (2017)
examined the relationship between BMI and some haematological indices. The
findings of this study established that the higher the proportion of overweight and
obese females, the higher the haematological dyscrasias in the Hb SS subjects.
Micozzi et al (1989) studied the relationship between body size and composition
and clinical, biochemical and haematological indices in men and women in
United States and observed that BMI, skin-fold thickness and lean body mass
(LBM) are associated with higher haemoglobin level. Agrawal et al (2017) found
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a positive correlation between fasting blood glucose level and BMI in Jharkhand.
This study also concluded that food habits, intensive lifestyle modifications and
regular exercise may prevent new-onset of diabetes, especially in patients with
high BMI and high glucose level. There are also studies that show a link between
BMI and the risk of several diseases and premature death (Knight 2011, Zheng et
al, 2011). On the other hand, there are studies that suggest that many people with
normal BMI, are actually unhealthy based on other health criteria. At the same
time, there are many people who are considered obese on the basis of BMI but are
actually healthy. It appears that there is a need to analyse the specificity and
sensitivity of BMI with respect to selected health related issues facing people. It
may be argued that BMI can be used to screen selected health conditions of the
people in a simple and straightforward manner that does not require any kind of
laboratory investigation. If this is so, then BMI can be used to screen the
population at a large scale in a time and cost effective and people friendly manner.

In the present paper, an attempt has been made to examine the relationship
between the body mass index (BMI) with three individual health related indicators
of the woman - the level of glucose and the level of haemoglobin in the blood and
the level of the diastolic and systolic blood pressure - that are particularly relevant
to the adult and the old population. The purpose of the present analysis is to
explore whether the BMI can be used as a population-based screening tool to
identify individuals who are at relatively higher risk of diseases associated with
high blood glucose level, low haemoglobin level and high and low systolic and
diastolic blood pressure.

Data 
The paper is based on the data available through the National Family Health

Survey 2015-16 which is a nationwide survey of a statistically representative
sample of households of the country. In this survey, 601509 households were
selected all over the country, covering all states and Union Territories, in which
699686 women of age 15-49 years and 112122 men of age 15-54 years were found
eligible for interview. During the survey, in addition to anthropometric
measurements (height and weight), data about the haemoglobin level, the blood
pressure and the random glucose level were also collected for the first time. The
Seca 874 digital scale and Seca 213 stadiometer were used to measure weight and
height of females. For haemoglobin analysis, a battery-operated portable
HemoCueHb 201+ analyser was used. Blood pressure was measured by using an
Omran Blood Pressure Monitor while random blood glucose level was measured
by using Free Style Optium H glucometer with glucose test strips. Before the
collection of the anthropometric and the bio-marker data, consent had been taken
from the respondents. The present study is restricted to only those females who
had given their consent for the collection of the bio-marker data collection.
Moreover, currently pregnant women and women who had given birth in the
month of interview have also been excluded from the present analysis to have a
better understanding of the health and nutritional status. As such, the present
analysis is restricted to only 517807 women who met the selection criteria for the
present study.
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Results and Discussion
Table 1 presents the descriptive statistics of the distribution of females with

reference to the health and nutrition related indicators of females in India and in
its 20 major states. The average BMI of females in the country and in all states
included in the study falls within the normal BMI range, although it varies across
states - highest in Kerala (23.44) but the lowest in Jharkhand (20.45). On the other
hand, the mean haemoglobin level has been found to be below 12.0 g/dl in the
country as well as in all states except three states - Jammu and Kashmir (12.34),
Kerala (12.32), and Uttarakhand (12.21). Similarly, in the country and in all
states, the mean blood glucose level has also been found to be within the normal
range. Finally, mean blood pressure level in females of Assam, Punjab and West
Bengal has been found to be close to the normal blood pressure level of  120/80
mmHg. The variation across states has been found to be the highest in case of BMI
with a coefficient of variation of 0.042 compared to haemoglobin level (0.027);
blood glucose (0.023); systolic blood pressure (0.022); and diastolic blood pressure
(0.016).

In table 2, mean values of the three health related indicators, along with
standard deviation,  have been calculated separately for three categories of women
- underweight women (BMI<18.5); normal women (18.5#BMI<25.0); and
overweight women (BMI$25.0). It may be seen from the table that the mean
values of all the three health related parameters are the highest in women with
BMI$25.0 but the lowest in women with BMI<18.5 in the country and in all
states. The table reflects the association of the health related parameters of an
individual with the BMI of the individual.

Table 3 shows the proportionate change in the mean values of the health
parameters between underweight women and normal women, and between
normal women and over weight women. In India as a whole, the difference in the
average values of the health parameters is more marked between normal women
and overweight women as compared to under weight women and normal women.
The proportionate difference in BMI between under weight and normal women
is found to be the highest in Kerala but the lowest in Jharkhand. In case of
haemoglobin level, this difference is found to be the highest in Odisha and
Rajasthan but the lowest in Bihar. In case of blood glucose level, this difference
is found to be the highest in Kerala but the lowest in Uttarakhand. In case of
systolic blood pressure, this difference is found to be the highest in Kerala and
Punjab but the lowest in Odisha and Uttar Pradesh. Finally, in case of diastolic
blood pressure, this difference is found to be the highest in Tamil Nadu but the
lowest in Jammu and Kashmir and Uttarakhand.

On the other hand,  the proportionate change in BMI between normal and
over weight females is found to be the highest in Gujarat but the lowest in Kerala. 
In case of haemoglobin level, the proportionate change is found to be the highest
in Chhattisgarh but the lowest in Uttarakhand. In case of blood glucose level, this
difference is found to be the highest in Andhra Pradesh but the lowest in Haryana.
Finally, in case of both systolic and diastolic blood pressure, the proportionate
difference between the mean values of normal and over weight females is found
to be the highest in  Telangana but the lowest in Jharkhand.
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Table 4 represents the mean values of health parameters of women on the basis
of their socio-demographic characteristics i.e. caste, religion and place of
residence. Within caste classification, health indicators of scheduled tribe women
are lowest. Health and nutritional status of Muslim women is better than Hindu
women but not better than the women of other religions. The mean values of
health indicators for the women residing in urban area is found to be better than
women residing in rural area.

In table 5, women are classified on the basis of their selected socio-
demographic characteristics and the level of BMI. It may be seen from the table
that the mean values of the health parameters in all socio-economic categories is
the highest in overweight women but the lowest in underweight women.

The proportionate increase in the average values of BMI as well as in all the
four health parameters between underweight and normal women and between
normal and overweight women with different social and economic characteristics
is presented in table 6. The proportionate increase in the haemoglobin level is
found to be the highest in Scheduled Tribes women. Similarly, the proportionate
increase in the blood glucose level is found to be the highest in rural women.

Finally, table 7 presents the simple zero order correlation coefficient between
the proportionate change in BMI and the proportionate change in health
parameters across the states of the country and all the correlation coefficients are
positive whereas as all but two are statistically significant. This implies that higher
the proportionate increase in BMI, the higher the proportionate increase in all the
four health parameters. 

Conclusions
Non-communicable diseases (NCDs) now account for more deaths than

deaths from communicable diseases in India. Major risk factors for NCDs are
raised blood pressure, high blood glucose level and high cholesterol level. The
present study shows that the increase in BMI is positively associated with the
proportionate increase in the blood glucose level and the proportionate increase
in the blood pressure. This implies that women with higher BMI have relatively
higher chance of having raised blood pressure and higher blood glucose level or
the risk of diabetes. In other words, the BMI can be used as the basis for screening
women who may be at a higher risk of having non-communicable diseases.  Since
BMI is very simple to calculate, it can be used as a useful tool for population-based
mass screening of women having a relatively higher risk of non-communicable
diseases.  
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Table 1
Status of health parameters for females in major states of India
States Body Mass Index Hemoglobin Level Glucose Level Systolic BP Diastolic BP

Mean SD Mean SD Mean SD Mean SD Mean SD
India 21.51 4.18 11.69 1.62 104.13 28.98 115.16 14.72 78.03 17.82
Andhra Pradesh 23.14 5.03 11.31 1.75 106.20 40.45 111.94 14.94 77.92 18.27
Assam 21.11 3.57 11.93 1.52 105.54 27.79 121.63 16.50 81.81 17.24
Bihar 20.61 3.69 11.47 1.44 101.27 26.31 113.04 14.96 76.47 18.91
Chhattisgarh 20.81 3.64 11.82 1.54 104.67 27.94 115.35 15.39 77.96 17.44
Gujarat 21.62 4.87 11.51 1.64 103.95 29.86 114.98 15.22 78.60 20.94
Haryana 22.29 4.10 11.30 1.66 106.70 25.31 117.73 13.02 78.85 17.97
Jammu and Kashmir 22.47 4.17 12.34 1.79 101.78 25.95 117.82 14.73 78.91 19.26
Jharkhand 20.45 3.55 11.31 1.47 104.33 25.40 114.91 14.63 78.70 20.43
Karnataka 21.94 4.45 11.90 1.69 105.00 32.94 115.95 15.40 78.55 17.91
Kerala 23.44 4.10 12.32 1.34 111.57 35.87 114.22 14.65 75.86 18.48
Madhya Pradesh 20.90 3.90 11.65 1.64 102.53 27.07 114.77 13.85 77.89 17.71
Maharashtra 21.59 4.39 11.91 1.61 102.67 28.51 112.32 14.60 77.56 17.00
Odisha 21.17 4.03 11.66 1.52 104.53 30.34 114.75 15.25 77.78 18.81
Punjab 23.52 4.74 11.74 1.51 108.35 32.46 119.51 14.67 80.19 16.38
Rajasthan 21.07 3.96 11.83 1.67 101.61 22.79 115.08 13.39 77.32 17.69
Tamil Nadu 23.07 4.63 11.55 1.68 107.66 37.89 113.64 15.08 77.78 16.44
Uttar Pradesh 21.40 4.12 11.70 1.63 103.51 27.94 114.70 13.82 77.45 16.18
Uttarakhand 21.97 4.13 12.21 1.69 106.54 27.20 115.28 14.16 78.52 18.00
West Bengal 21.47 3.92 11.38 1.47 104.88 30.32 118.25 15.18 79.24 15.68
Telangana 22.17 4.83 11.39 1.90 104.28 37.04 111.22 18.28 77.45 19.29
Source: Authors’ calculations

168



Table 2
Mean and standard deviation of selected  health parameters in females in major states of India, 2015-16
State BMI Haemoglobin level Blood glucose level Systolic blood

pressure level
Diastolic blood
pressure level

Mean SD Mean SD Mean SD Mean SD Mean SD
Underweight females (BMI<18.5)

India 17.04 1.11 11.46 1.69 99.79 21.77 110.67 13.80 74.86 17.74
Andhra Pradesh 17.01 1.10 11.03 1.82 96.37 19.39 105.39 12.42 72.38 14.66
Assam 17.13 1.06 11.72 1.60 102.50 24.19 117.31 16.19 79.10 16.47
Bihar 17.07 1.11 11.36 1.47 98.00 20.89 109.59 14.82 73.74 17.72
Chhattisgarh 17.11 1.07 11.60 1.65 101.86 21.76 111.41 15.28 75.57 18.10
Gujarat 16.78 1.21 11.26 1.72 100.15 22.36 110.33 13.95 75.27 20.89
Haryana 17.06 1.11 11.02 1.75 102.50 18.78 111.69 11.37 75.24 18.84
Jammu & Kashmir 17.19 1.04 12.17 1.83 97.52 18.90 112.49 13.19 75.87 18.97
Jharkhand 17.07 1.07 11.13 1.53 101.62 20.62 111.58 14.58 76.51 20.22
Karnataka 16.93 1.13 11.67 1.79 99.12 21.98 110.32 14.33 74.51 16.15
Kerala 17.06 1.15 12.01 1.47 101.45 24.23 106.35 12.64 71.26 17.07
Madhya Pradesh 17.06 1.08 11.47 1.68 99.09 21.94 111.05 12.37 74.89 15.77
Maharashtra 16.91 1.15 11.70 1.70 98.41 20.54 107.30 12.56 73.89 17.67
Odisha 17.04 1.09 11.34 1.59 100.65 24.77 111.28 15.63 75.24 19.52
Punjab 17.00 1.18 11.46 1.64 101.30 27.05 111.08 12.18 74.56 13.96
Rajasthan 17.00 1.11 11.51 1.78 98.76 19.42 111.20 12.70 74.64 18.87
Tamil Nadu 16.95 1.17 11.29 1.84 98.53 22.93 106.53 13.15 72.50 12.68
Uttar Pradesh 17.09 1.07 11.52 1.70 100.00 21.71 110.81 12.92 74.49 16.93
Uttarakhand 17.18 1.07 12.02 1.79 103.04 19.76 110.37 11.90 75.46 19.13
West Bengal 17.03 1.10 11.16 1.48 99.37 23.33 113.71 14.03 76.48 18.69
Telangana 16.89 1.14 11.13 2.01 97.28 22.55 104.92 15.58 72.64 19.57
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State BMI Haemoglobin level Blood glucose level Systolic blood
pressure level

Diastolic blood
pressure level

Mean SD Mean SD Mean SD Mean SD Mean SD
Normal females (18.5#BMI<25.0)

India 21.29 1.77 11.71 1.60 103.16 25.97 115.19 13.97 77.82 17.56
Andhra Pradesh 21.58 1.83 11.23 1.76 101.88 33.14 110.43 14.00 76.81 19.93
Assam 21.27 1.75 11.95 1.50 104.89 25.19 121.92 15.88 81.76 17.07
Bihar 21.00 1.73 11.49 1.43 101.21 25.25 113.42 14.33 76.79 19.65
Chhattisgarh 21.07 1.68 11.83 1.49 104.17 26.74 115.98 14.66 77.95 16.44
Gujarat 21.36 1.81 11.53 1.62 102.90 26.59 114.91 14.43 78.24 19.85
Haryana 21.62 1.74 11.27 1.64 105.65 21.97 117.44 12.14 78.42 17.59
Jammu & Kashmir 21.53 1.73 12.32 1.79 100.05 22.46 117.08 14.10 78.15 19.19
Jharkhand 20.98 1.67 11.34 1.43 104.20 24.70 115.74 14.01 79.15 21.20
Karnataka 21.44 1.79 11.91 1.66 103.45 29.22 115.74 14.74 78.26 17.89
Kerala 21.98 1.77 12.34 1.32 109.17 30.89 113.31 14.02 74.75 17.08
Madhya Pradesh 21.10 1.74 11.67 1.63 101.96 24.51 115.07 13.09 78.02 17.93
Maharashtra 21.40 1.79 11.93 1.59 101.65 25.68 112.37 14.28 77.33 15.67
Odisha 21.19 1.77 11.70 1.48 103.91 28.51 114.93 14.75 77.78 18.75
Punjab 21.89 1.78 11.73 1.49 106.12 26.06 118.34 13.32 79.05 16.55
Rajasthan 21.21 1.73 11.88 1.61 101.22 20.21 115.40 12.70 77.21 16.95
Tamil Nadu 21.77 1.79 11.54 1.66 105.59 34.41 112.68 13.92 77.10 17.20
Uttar Pradesh 21.21 1.76 11.70 1.62 102.35 24.53 114.51 12.94 77.08 15.46
Uttarakhand 21.37 1.74 12.24 1.68 105.06 23.90 114.68 13.33 77.75 16.51
West Bengal 21.37 1.80 11.39 1.46 104.83 28.84 118.44 14.53 79.05 14.24
Telangana 21.43 1.83 11.35 1.89 102.31 34.36 110.59 17.31 76.95 18.99
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State BMI Haemoglobin level Blood glucose level Systolic blood
pressure level

Diastolic blood
pressure level

Mean SD Mean SD Mean SD Mean SD Mean SD
Overweight females (BMI$25.0)

India 28.47 3.39 11.97 1.56 113.39 42.19 121.35 16.05 83.15 17.67
Andhra Pradesh 29.06 3.62 11.60 1.67 118.52 54.38 118.02 15.50 82.78 16.11
Assam 27.70 2.84 12.19 1.37 114.28 41.03 128.19 17.61 87.03 18.25
Bihar 28.09 3.28 11.69 1.41 110.36 39.27 120.37 15.51 82.14 16.68
Chhattisgarh 28.22 3.38 12.34 1.42 114.15 41.99 121.28 17.06 83.77 19.66
Gujarat 29.04 3.94 11.84 1.53 111.83 42.43 121.70 16.28 84.16 22.38
Haryana 28.40 3.42 11.60 1.61 113.19 35.97 123.29 14.50 82.93 17.67
Jammu & Kashmir 28.50 3.32 12.51 1.76 109.39 35.69 123.34 15.66 82.99 19.01
Jharkhand 28.15 3.23 11.65 1.43 113.83 38.05 120.59 15.87 83.02 14.84
Karnataka 28.63 3.45 12.11 1.64 115.40 46.82 122.48 15.75 83.62 18.55
Kerala 28.11 2.87 12.39 1.31 119.12 44.89 118.37 15.07 79.32 20.69
Madhya Pradesh 28.38 3.34 11.98 1.57 112.55 41.73 121.60 17.01 83.91 19.13
Maharashtra 28.49 3.37 12.16 1.49 111.34 40.94 119.02 15.36 83.22 18.15
Odisha 28.18 3.10 12.07 1.43 113.32 41.48 120.08 14.72 82.10 16.91
Punjab 29.02 3.70 11.86 1.49 115.15 42.17 124.95 15.78 84.48 15.94
Rajasthan 28.39 3.38 12.24 1.55 108.81 34.59 121.34 14.91 83.00 17.10
Tamil Nadu 28.62 3.41 11.71 1.62 116.15 47.33 119.05 16.11 81.76 15.80
Uttar Pradesh 28.47 3.34 11.97 1.54 112.78 41.94 121.19 15.63 83.15 16.06
Uttarakhand 28.53 3.46 12.30 1.64 114.73 39.29 121.95 16.20 83.96 20.30
West Bengal 27.89 2.90 11.65 1.45 112.62 40.42 123.82 16.86 83.66 14.92
Telangana 28.84 3.39 11.73 1.74 115.03 49.27 118.64 19.95 83.14 18.14
Source: Authors’ calculations
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Table 3
Difference between the mean values of selected health parameters of underweight, normal and overweight females, 2015-16
State Underweight and normal females Normal and overweight females 

BMI Haemoglobin
level

Blood
glucose

level

Systolic
blood

pressure

Diastolic
blood

pressure

BMI Haemoglobin
level

Blood
glucose

level

Systolic
blood

pressure

Diastolic
blood

pressure
India 25.0 2.1 3.4 4.1 4.0 33.7 2.2 9.9 5.3 6.8
Andhra Pradesh 26.9 1.8 5.7 4.8 6.1 34.7 3.3 16.3 6.9 7.8
Assam 24.2 2.0 2.3 3.9 3.4 30.2 2.0 9.0 5.1 6.4
Bihar 23.0 1.2 3.3 3.5 4.1 33.8 1.8 9.0 6.1 7.0
Chhattisgarh 23.1 2.0 2.3 4.1 3.1 34.0 4.4 9.6 4.6 7.5
Gujarat 27.3 2.3 2.7 4.1 4.0 36.0 2.8 8.7 5.9 7.6
Haryana 26.7 2.3 3.1 5.1 4.2 31.4 2.9 7.1 5.0 5.7
Jammu & Kashmir 25.3 1.3 2.6 4.1 3.0 32.4 1.5 9.3 5.3 6.2
Jharkhand 22.9 1.9 2.5 3.7 3.4 34.2 2.7 9.2 4.2 4.9
Karnataka 26.6 2.1 4.4 4.9 5.0 33.5 1.7 11.6 5.8 6.8
Kerala 28.9 2.7 7.6 6.5 4.9 27.9 0.5 9.1 4.5 6.1
Madhya Pradesh 23.7 1.7 2.9 3.6 4.2 34.5 2.7 10.4 5.7 7.6
Maharashtra 26.5 1.9 3.3 4.7 4.7 33.1 1.9 9.5 5.9 7.6
Odisha 24.3 3.2 3.2 3.3 3.4 33.0 3.1 9.1 4.5 5.6
Punjab 28.8 2.3 4.8 6.5 6.0 32.5 1.1 8.5 5.6 6.9
Rajasthan 24.8 3.2 2.5 3.8 3.4 33.8 3.0 7.5 5.1 7.5
Tamil Nadu 28.4 2.1 7.2 5.8 6.4 31.5 1.5 10.0 5.6 6.0
Uttar Pradesh 24.1 1.5 2.4 3.3 3.5 34.2 2.3 10.2 5.8 7.9
Uttarakhand 24.4 1.9 2.0 3.9 3.0 33.5 0.4 9.2 6.3 8.0
West Bengal 25.5 2.0 5.5 4.2 3.4 30.5 2.3 7.4 4.5 5.8
Telangana 26.9 2.0 5.2 5.4 5.9 34.6 3.3 12.4 7.3 8.0
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Table 4
Mean and standard deviation of selected health parameters of females by their social and economic characteristics in India

Socio-demographic characteristics BMI Haemoglobin
level

Glucose Level Systolic blood
pressure

Diastolic blood
pressure

Mean SD Mean SD Mean SD Mean SD Mean SD

All 21.51 4.19 11.69 1.62 104.13 28.98 115.17 14.72 78.03 17.82
Caste Schedule Caste 21.15 3.96 11.61 1.65 103.68 28.96 114.6 14.79 77.68 17.43

Schedule Tribe 20.25 3.33 11.44 1.63 102.6 25.00 116.20 14.64 78.47 18.39
OBC 21.54 4.20 11.71 1.61 104.15 29.25 114.75 14.55 77.79 17.96
Others 22.52 4.57 11.89 1.59 105.42 30.51 115.96 14.97 78.61 17.53

Religion Hindu 21.38 4.11 11.67 1.62 103.91 28.56 114.95 14.59 77.90 17.77
Muslim 21.94 4.48 11.83 1.63 104.48 30.83 115.55 15.21 78.41 18.41
Others 22.49 4.54 11.71 1.58 106.57 30.83 117.35 15.28 79.20 17.34

Residence Urban 22.89 4.73 11.76 1.61 106.07 33.33 114.74 15.26 78.29 17.49
Rural 20.97 3.83 11.67 1.63 103.37 27.04 115.33 14.50 77.93 17.95

Source: Authors’ calculations
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Table 5
Mean and standard deviation of selected health parameters by weight categories of females

Classification of 
Socio-Demographic
Characteristics

BMI Haemoglobin level Blood glucose level Systolic blood
pressure

Diastolic blood
pressure

Mean SD Mean SD Mean SD Mean SD Mean SD

Underweight females
All 17.04 1.11 11.46 1.69 99.79 21.77 110.67 13.80 74.86 17.74
Caste Schedule Caste 17.01 1.12 11.42 1.72 99.44 22.13 110.43 14.09 74.70 17.91

Schedule Tribe 17.04 1.10 11.17 1.66 100.41 21.87 112.86 14.47 76.38 18.32
OBC 17.04 1.10 11.51 1.67 99.72 21.48 110.14 13.54 74.47 17.59
Others 17.05 1.11 11.67 1.67 99.80 21.95 110.23 13.22 74.61 17.24

Religion Hindu 17.04 1.10 11.45 1.69 99.79 21.78 110.67 13.93 74.84 17.71
Muslim 17.02 1.11 11.59 1.69 99.59 21.50 110.43 12.48 74.87 18.07
Others 17.05 1.10 11.36 1.66 100.36 22.29 111.39 14.54 75.31 17.55

Residence Urban 17.00 1.13 11.50 1.72 99.04 21.39 108.07 13.29 73.54 16.88
Rural 17.05 1.10 11.45 1.68 99.97 21.85 111.30 13.85 75.18 17.93

Normal females
All 21.29 1.77 11.71 1.60 103.16 25.97 115.19 13.97 77.82 17.56
Caste Schedule Caste 21.24 1.76 11.62 1.63 103.05 26.43 114.81 14.23 77.60 16.71

Schedule Tribe 20.96 1.67 11.51 1.59 102.71 24.32 117.04 13.99 78.84 18.20
OBC 21.30 1.78 11.72 1.59 103.17 26.39 114.74 13.68 77.58 17.70
Others 21.54 1.79 11.89 1.58 103.54 25.61 115.36 14.22 77.92 17.63

Religion Hindu 21.26 1.77 11.69 1.60 103.07 25.75 115.05 13.85 77.76 17.58
Muslim 21.38 1.78 11.84 1.62 102.84 26.80 115.39 14.75 77.92 17.81
Others 21.56 1.78 11.71 1.55 105.14 27.35 116.70 13.97 78.47 16.69

Residence Urban 21.63 1.79 11.74 1.59 103.74 28.18 113.89 14.27 77.33 16.94
Rural 21.17 1.75 11.69 1.60 102.95 25.12 115.66 13.83 78.00 17.78
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Classification of 
Socio-Demographic
Characteristics

BMI Haemoglobin level Blood glucose level Systolic blood
pressure

Diastolic blood
pressure

Mean SD Mean SD Mean SD Mean SD Mean SD

Overweight females
All 28.47 3.39 11.97 1.56 113.39 42.19 121.35 16.05 83.15 17.67
Caste Schedule Caste 28.24 3.20 11.90 1.56 113.79 43.39 121.26 15.66 83.37 17.93

Schedule Tribe 27.90 3.26 11.95 1.61 110.68 37.45 123.45 16.49 84.22 18.66
OBC 28.43 3.36 11.94 1.56 113.31 42.25 121.03 16.16 82.97 18.15
Others 28.76 3.52 12.05 1.53 113.80 42.23 121.50 15.97 83.11 16.57

Religion Hindu 28.39 3.34 11.95 1.56 113.15 41.91 121.12 15.80 83.01 17.36
Muslim 28.71 3.50 12.07 1.58 114.06 44.35 121.50 16.89 83.53 19.21
Others 28.78 3.56 11.97 1.53 114.59 40.88 123.35 16.68 83.82 17.72

Residence Urban 28.86 3.53 11.95 1.56 114.77 44.69 120.37 16.23 82.99 17.83
Rural 28.15 3.22 11.98 1.56 112.24 39.94 122.17 15.84 83.29 17.53

Source: Authors’ calculations
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Table 6
Difference between the mean values of selected health parameters of underweight, normal and overweight females by socio-
economic characteristics

Socio-economic
characteristics

Underweight and normal females Normal and overweight females 
BMI Haemoglobin

level
Blood

glucose
level

Systolic
blood

pressure

Diastolic
blood

pressure

BMI Haemoglobin
level

Blood
glucose

level

Systolic
blood

pressure

Diastolic
blood

pressure
All 25.0 2.1 3.4 4.1 4.0 33.7 2.2 9.9 5.3 6.8
Caste Schedule Castes 24.9 1.8 3.6 4.0 3.9 33.0 2.4 10.4 5.6 7.4

Schedule Tribes 23.0 3.0 2.3 3.7 3.2 33.1 3.8 7.8 5.5 6.8
OBC 25.0 1.8 3.5 4.2 4.2 33.5 1.9 9.8 5.5 6.9
Others 26.3 1.9 3.7 4.7 4.4 33.5 1.3 9.9 5.3 6.7

Religion Hindu 24.9 2.2 3.4 4.1 4.0 33.7 2.2 9.9 5.3 6.8
Muslim 24.9 1.8 3.6 4.0 3.9 33.0 2.4 10.4 5.6 7.4
Others 23.0 3.0 2.3 3.7 3.2 33.1 3.8 7.8 5.5 6.8

Residence Urban 25.0 1.8 3.5 4.2 4.2 33.5 1.9 9.8 5.5 6.9
Rural 26.3 1.9 3.7 4.7 4.4 33.5 1.3 9.9 5.3 6.7

Source: Authors’ calculations
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Table 7
Statistical tools for testing significant difference between underweight, normal and overweight females
Health Indicators of females  Underweight and normal females Normal and overweight females 

Correlation coefficient between percentage change in health indicators and BMI

Haemoglobin level 0.051 0.404*

Blood glucose level 0.756** 0.357

Systolic BP level 0.890** 0.486**

Diastolic BP level 0.773** 0.535**
Source: Authors’ calculations
Remarks: * p < 0.05.

** p < 0.01.
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