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Introduction

Aalok Ranjan

In recent years, India’s economy has recorded an impressive growth. Between 2003-

04 to 2007-08, the Indian economy grew at an average annual rate very close to 9 per

cent which was the second fastest in the world, next only to China. As a result, the

growth in per capita income, measured in terms of per capita gross domestic product,

nearly doubled to 7.3 per cent per year during this period compared to only about 3.7

per cent per year during the period 1980-91. Increase in the per capita income has also

resulted in a rapid increase in the average private consumption expenditure.

The gains on the economic front, however, could not be translated in human

development and human welfare. Between 1980 and 2007, India's human development

index (HDI) increased by 1.33 per cent annually from 0.427 to 0.612. According to

United Nations Human Development Report 2009 which refers to the year 2007, India

ranked 134 out of 182 countries in terms of the human development index. It may be

emphasised here that HDI provides a much more complete picture of a country's

development than other indicators, such as gross domestic product per capita. Progress

has especially been slower than expected in the health sector.

Issues related to mortality reduction and improvements in the health of the people

remain a major development concern in India. Information available through the

sample registration system suggests that the rise in the life expectancy in India has at

best been slow by global standards and the rate of improvement in the probability of

survival in the first five years of life appears to have decelerated over time. In females,
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this probability has actually decreased in recent years. The analysis also reveals that the

shift in the concentration of deaths towards older ages also appears to have slowed

down in recent years which suggests a slow down in mortality and health transition in

the country despite an acceleration in the growth of the economy and increase in the

income of an average Indian citizen.

Efforts to address the health needs of the people of India since independence have

largely been based on the formal, institution-based care. The basic model of health care

delivery in India has been derived from the Report of the Health Survey and

Development Committee that was constitute in 1943 under the colonial rule. This

framework views mortality and health issues facing people through a techno-

managerial perspective and not as a behaviour imperative. In view of the observed

mortality transition in the country, it has been emphasised that the concept of health

should be promoted in a substantive context rather than in the existing formal context.

There is a need to link health of the people to the interaction between man and his

environment. Substantive health care has roots in the individual, family and social

behaviour whereas formal health care has strong underpinnings in medical technology.

In order to accelerate mortality and health transition in India, there is a need to strike

the balance between substantive and formal approaches to health care by giving a

development orientation to mortality and health issues.

Transition in mortality and health has important implications to national

development. It is well known that better health goes beyond the health sector and

health policies. It touches broader social determinants like labour and labour

productivity, education, housing, family welfare, etc. The importance of transition in

mortality and health is reflected in the Millennium Development Goals which constitute

the development agenda of the present century. Three of the eight Millennium

Development Goals are directly related to transition in mortality and health. Obviously,

mortality and health issues facing people are an integral part of social and economic

development. As such, strategies to address mortality and health issues must be seen

as tied to strategies to address development and well-being broadly.

The concern of the Government of India to accelerate mortality and health transition

is reflected in the National Rural Health Mission which was launched in the year 2005.

The Mission aims at architectural correction in the public health care delivery system

through 1) increased public spending on health care; 2) decentralisation of the public

health care delivery system; and 3) empowering the community so that it can bear the
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responsibility of its own health care. The Mission is a sincere attempt to move towards

the formal system of health care and treating health as a behavioural and development

issue rather than a techno-medical imperative.

There are many challenges in accelerating mortality and health transition in India.

The first and perhaps the foremost is to integrate health care delivery with broader

development efforts - a shift from formal to substantive health care. The challenge is

how to arrive at this integration. The second is to tackle health inequality that is so

complex and so pervasive in the country. The regional, social class, gender, income and

other forms of health inequality in India are well known. It is also well known that it is

difficult to address these inequalities just through a formal approach towards health

care. The third challenge is that transition in mortality and health situation leads to new

challenges in health care. There is a need to revamp the formal health care system in the

country so that it can provide continuous long term care. This is necessary as transition

in mortality has resulted in the rectangularisation of the survival curve resulting in an

increasing concentration of deaths in old ages where main causes of death are not

infectious and parasitic diseases but degenerative ones.

The Bhopal Seminar 2011 was organised to discuss contemporary issues related to

mortality, health and development in India. The Bhopal Seminar series was instituted

in the year 2000 to promote evidence-based discussion and debate on contemporary

issues in population and development in India and in its constituent states. The Bhopal

Seminar 2011 was the tenth Seminar in this series. Over the years, Bhopal Seminar has

become an important platform for presenting and discussing research related to

population and development, especially among young research scholars in the field of

demography, statistics, economics and other disciplines of social sciences.

Forty one research papers were presented at the Bhopal Seminar 2011 on different

aspects of mortality, health and development in India. The present monograph

comprises of fifteen research papers that were selected through an pen competitive

process. Participants of the Bhopal Seminar 2011 were informed in advance that at least

two research papers would be selected by the session chair of every technical session

to be published in the monograph. The papers so selected were subsequently reviewed

and revised on the basis of the comments raised at the time of the presentation of the

paper and by the reviewer. The papers included in this monograph present a broad

perspective of contemporary issues related to mortality, health and development in

India and in its constituent states. 
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The first paper of the monograph analyses the challenge of under-nutrition in India

in the context of mortality, health and development. Professor Aalok Ranjan of the

‘Shyam’ Institute argues in the paper that a two dimensional approach should be

adopted for addressing the problem of under nutrition in children of the country. Using

the data available through the National Family Health Survey, he shows that the

problem of child under nutrition is much more serious and complex than is generally

believed when child under nutrition is measured on a two dimensional scale. Professor

Ranjan also analyses the limitations of the current approach of addressing child under

nutrition in India and suggests an alternative framework that focusses on the preventive

approach of addressing child under nutrition.

In the second paper of the monograph, M Benson Thomas and Shiju Joseph from the

Institute of Social and Economic Change, Bangalore analyse the pattern of adult

mortality in Kerala. They conclude that the overall pattern age pattern of mortality in

Kerala has shifted towards older ages and is relatively lower in younger as compared

to older adults. Although there is no significant difference in the adult mortality in rural

and urban areas, yet adult mortality is higher in males compared to females. It is argued

that the shift in the mortality from younger to older adult ages is a proof of

epidemiological transition towards delayed degenerative stage but high adult mortality

without significant reduction in the mortality of older male adults militates against this

possibility. The paper calls for a comprehensive analysis of the dynamics of diseases

and existing health care policies and provisions that deal with adult mortality.

Factors affecting child mortality in Madhya Pradesh are analysed by Tapan Kumar

Roy from Rajshahi University, Rajshahi, Bangladesh and others in the third paper of the

monograph. The paper applies Cox proportional hazard model to the data from the

National Family Health Survey 2005-06. The paper concludes that increasing the female

age at marriage will contribute significantly in reducing the risk of death in the early

childhood and recommends that the factors influencing the timing of female marriage

should be explored and efforts to raise the female age at marriage should be one of the

components of the child survival efforts in the state.

In the fourth paper of the monograph, Brijesh Pratap Singh and others from Benaras

Hindu University, Varanasi, analyse the pattern of child loss in Madhya Pradesh. The

authors conclude that a selective approach should be adopted to address the problem

of child loss in the state as child loss varies by different population groups. The paper

also provides an insight into the behaviour of the risk parameter.
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The fifth paper of the monograph analyses infant death clustering at the family level.

Using the data available through the National Family Health Survey, Md Shannawaz

of the International Institute for Population Sciences, Mumbai concludes that the

proportion of women who had experienced no infant death has increased substantially

in India but the proportion of women who had experienced multiple infant deaths has

not decreased significantly. This means that the concentration of infant deaths to a small

proportion of families has increased over time. This paper also recommends a targeted

approach directed to those women who have experience multiple infant deaths to

reduce infant mortality.

The sixth paper of the monograph, by Reena Basu and Nikhilesh Parchure from Dr

Hari Singh Gaur University, Sagar presents the findings of the rapid appraisal of

National Rural Health Mission in district Janjgir-Champa of Chhattisgarh. The paper

concludes that implementation of the Mission in the district has been slow because of

a number of factors including facility upgradation, adequate manpower and lack of

community involvement. The paper puts forward a set of recommendations to achieve

the goals of the Mission in the district by the year 2012. The paper emphasises that the

success of the Mission will depend largely upon the involvement of the community in

Mission activities and programmes.

Poor mortality, health and development situation of the Scheduled Tribes in India

ae well known. There has however been very few studies to analyse mortality

differentials among Scheduled Tribes themselves. SS Gautam of Mahatma Gandhi

Chitrakoot Gramodaya Vishwavidyalaya, Chitrakoot and SRJ Singh of Jawaharlal

Nehru Agricultural University, Jabalpur have presented mortality differentials among

different Scheduled Tribes communities on the basis of a survey of Scheduled Tribes in

district Sidhi of Madhya Pradesh. The paper concludes that both crude death rate and

infant mortality rate varies widely across different tribal communities of the district.

Moreover, in all tribal communities surveyed, male mortality is invariably higher than

the female mortality.

In the eighth paper of the monograph, Kasturi Mondal and Chander Shekhar of the

International Institute for Population Sciences, Mumbai analyse the impact of maternal

characteristics and health services on neonatal mortality in Uttar Pradesh, the most

populous state of India. The analysis based on the sample registration system, National

Family Health Survey and district level household and facility survey reveals that

factors like residence, mother’s education, religion and caste have significant impact on
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survival in the early years of life in the state. The paper also concludes that socio-

cultural and economic constraints continue to have significant effect on child mortality

in the state but some of these effects can be mitigated through the universalisation of

antenatal, natal and postnatal care. An important conclusion of the paper is that

regional variations are quite strong in case of infant mortality but not in case of neonatal

mortality.

The ninth paper of the monograph, by Kanchan Bharti of the Institute of Social and

Economic Change, Bangalore, is focussed on the socio-economic and health status of old

widows in Haryana. On the basis of a qualitative study carried out in three villages of

Haryana, the paper argues that economic security is a key determinant of the social,

economic and health status of the old widows in the state. It is in this context, the paper

advocates positive opportunities to women in younger ages as these opportunities

mean improved economic, social and health status during the old age.

Inter-linkages between maternal complication in Bihar and Jharkhand is the subject

of the tenth paper of the monograph. Using the data from the district level household

and facility survey 2007-08, Ranjan Kesarwani of the International Institute for

Population Sciences, Mumbai that complications during pregnancy, during delivery

and during the post natal period are essentially linked and women from the urban areas

are more aware of these complications than the rural women. The paper highlights the

need of providing adequate knowledge to both men and women in the rural areas of

the two states about different maternal complications during different stages of

pregnancy and delivery and how they are linked.

The next paper of the monograph analyses the role of men in the reproductive health

of women in Madhya Pradesh and Kerala. Using the information available through the

National Family Health Survey 2005-06, Rakesh Chandra of the Jawaharlal Nehru

University, New Delhi argues that the role of males in family planning and

reproductive health of women is more or less similar in the two states despite the fact

that the two states are at two extremes of demographic and health transition. In both the

states, it is the woman who has to take care of herself and the knowledge, attitude and

practices of males hardly change the situation.

The next paper of the monograph analyses the link between fertility and family

planning in Madhya Pradesh and compares it with Tamil Nadu. Arbinda Acharya and

Aditya Kumar Patra argue in the paper that the level of attribution of CPR on TFR in

Madhya Pradesh is not up to the mark as it is in Tamil Nadu. TFR in Madhya Pradesh
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remains high because the use of modern contraceptive methods is very low in young

couples, couples with 2 living children and in Scheduled Castes and Scheduled Tribes.

It is advocated in the paper that there is a need to go beyond family planning to reduce

fertility in madhya Pradesh as significant predictors of inter-district variations in

fertility are female literacy, female work participation rate, urbanisation and unmet of

contraception.

Changing role of female education on fertility decline in India is the subject of the

next paper of the monograph. On the basis of the data from the National Family Health

Survey, Namrata Mondal and others from the International Institute for Population

Sciences conclude that the contribution of illiterate women in TFR in the country has

gone down. The diffusion of ideas and benefits of small family has resulted in overall

level of education becoming a major factor in the change in TFR.

The last but one paper of the monograph focusses on different dimensions of

development across the states of the country. Using data from different sources, Abhay

Tiwari of ICFAI University, Dehradun observes that there is a relationship between

health, demographic status and human development. There has been very slow

improvement in health and demographic status in some of the poverty ridden and

densely populated states of the country. In the southern states of the country, the

progress is nearly the same in almost all dimensions of development.

The last paper of the monograph analyses natural selection in central India. Using

primary data, Rajesh Gautam of Dr. Hari Singh Gaur University, Sagar observes that

central India is still lagging behind in demographic parameters and the situation

appears to be the worst in Madhya Pradesh and Chhattisgarh.

The papers presented in this monograph provide useful insight into mortality,

health and development inter-linkages in India and in its constituent states. They are

based on the latest evidence that is currently available. The insight provided by the

papers included in this monograph may be helpful in revisiting current policies and

programmes related to mortality, health and development concerns in the country so

as to give new directions to mortality and health issues prevailing in the country.
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The Challenge of Under Nutrition in India

Aalok Ranjan

Introduction

Preventing under-nutrition in children has emerged as one of the most critical

challenges to India’s development. Under-nutrition erodes human capital, reduces

resilience to shocks and reduces productivity because of impaired physical and mental

capacity. Under-nutrition is directly or indirectly related to more than 50 per cent of all

child mortality and is the main contributor to the burden of diseases in children. Among

women, under-nutrition is associated with most major risk factors of maternal

mortality. Weakening of the body resistence as the result of under-nutrition, contributes

significantly to increased prevalence of diseases like tuberculosis, malaria and reduces

survival rates. Under-nourished children have also been found to be having higher risk

of developing hypertension and diabetes.

Interventions directed towards addressing under-nutrition in children in India are

organised under the Integrated Child Development Scheme (ICDS) which is the world’s

largest programme focussed on the growth and development of children. Launched

way back in 1975, the Scheme aims at breaking the vicious cycle of under-nutrition,

morbidity, reduced learning capacity and mortality in children (Government of India,

1975). One of the objectives of the Scheme is to improve the nutritional and health status

of children 0-6 years of age. The interventions directed towards improving the

nutritional status of children include supplementary nutrition, prophylaxis against

vitamin A, control of nutritional anaemia and growth monitoring. The supplementary
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nutrition attempts to bridge the calorie gap between the nationally recommended and

the average intake of the child whereas growth monitoring is based on the weight of the

child which is recorded on the weight-for-age chart designed for the purpose.

The current evidence, however, suggests that child under-nutrition continues to be

a silent emergency in India’s quest towards social and economic progress. Estimates

based on the information available through the National Family Health Survey 2005-06

suggest that, around 2006, almost 40 million children below 5 years of age in India were

low weight-for-age; more than 55 million were low height-for-age; and  around 23

million children were low weight-for-height. The enormity of the problem of under-

nutrition among children in India is obvious.

This paper has three objectives. The first is to highlight the limitations of the official

approach to address under-nutrition in children in terms of capturing different

dimensions of child nutrition. The second objective of the paper is to re-assess the

situation of under-nutrition in India in the context of the recommendations put forward

by the World Health Organisation. These recommendations suggest that under-

nutrition in children is essentially a two-dimensional process and, therefore, a two-

dimensional approach should be adopted for measuring and monitoring under

nutrition. Following these recommendations, the paper uses data on height and weight

of children below three years of age available through the National Family Health

Survey 2005-06 to make new assessment of the nutritional status of children in India

and its constituent states. Finally, the paper outlines a framework for addressing the

two dimensions of under-nutrition.

Measurement of Child Nutrition

The measurement of the nutritional status of children is generally based on the

relationship between the nutritional status and the growth and development of the

child. The standard approach of assessing the nutritional status of the child, in this

framework, is to compare the body build of a child with the body build of other healthy

(reference) children. If the body build of the child is poorer than the body build of the

reference population, the child is classified as under-nourished and vice versa. The key

issue in this approach is to measure the body build of the child, the best measure of

which, perhaps, is the weight per unit volume of the body (Chaurasia and Pattankar

1979). The major problem in using the weight per unit volume criterion is the

measurement of the volume of the body. The gold standard is the water replaced by the
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body while floating but this method is too subjective to be used in large scale surveys

and in field trials. Chaurasia and Pattankar (1979) have developed a method for

measuring the volume of the body on the basis of the length/height and chest

circumference of the child and have developed an index for measuring the body build. 

Different physical (anthropometric) measurements of the child can be used either

independently or in combination to assess the growth and hence the nutritional status

of the child. As child grows, its body develops in all the three dimensions and not in just

one dimension. This means that a multidimensional approach should be adopted for

measuring the nutritional status of children. There are many physical measurements

that can be used for the purpose. These include weight, length or height, chest

circumference, mid upper arm circumference and head circumference (Govila,

Chaurasia and Dev, 1980; WHO 1995). Among these, weight and height are the most

commonly used. Gomez and others were the first to develop a classification for

measuring the growth and nutritional status of children on the basis of the body weight

(Gomez et al 1956) which was later modified by Jelliffe (1966). The Indian Academy of

Pediatrics has also developed a similar classification (IAP, 1972) which constituted the

basis for the child growth monitoring system established under the Integrated Child

Development Scheme in India. The World Health Organisation, on the other hand,

recommends a two dimensional approach for assessing the nutritional status of children

(Waterlow et al 1977; WHO 1995). Under the Integrated Child Development Scheme of

the Government of India, however, the nutritional status of children is assessed on the

basis of only weight of the child.

Once the body build of the child is approximated by an index of the body build -

whether weight or height or a combination of the two or any other index - the standard

approach to assess the growth and nutritional status of a child is to compare the index

of the child with the index of healthy (reference) children. This comparison is carried

out separately for different ages as well as separately for boys and girls. If the index of

the body build of the child of a given age and sex is poorer than the index of the body

build of reference children of that age and sex, the child is classified as under-nourished.

This comparison can be done in two ways. The first is the ‘proportion of median’

approach in which a child’s index of body build is expressed as proportion of the

median value of the reference population. If this proportion is less than the pre-

specified cut off point, the child is classified as under-nourished. This method, however,

does not take into consideration, the variation in the index of the body build of children
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that constitute the reference population. It is naive to presume that all children in the

reference population have the same index of the body build.

The second approach, recommended by the World Health Organisation, expresses

the index of the body build in terms of the number of standard deviation units that a

child’s index deviates from the median value of the reference population. These

standard deviation units are called z-scores (WHO 1995). Statistically, z-score is very

similar to the standard normal variate with mean replaced by median to exclude

extreme values. Cut-off points have been fixed to assess whether a child is under-

nourished or not on the basis of the z-score. If the z-score of a given child is less than -2,

the child is classified as under-nourished. The approach suggested by the World Health

Organisation has distinct advantages over the approach of assessing the nutritional

status of children on the basis of the proportion of the reference mean or median

(Sachdev, 1994). First, estimation of the z-score takes into consideration, the variation

in the body build in the reference population (WHO, 1986; Waterlow et al, 1977; Dibley

et al, 1987). Second, cut off points based on the proportion of the reference mean or

median differ by age and gender (Nigam, 2003). As such, assessing the nutritional status

of children of different ages by the same cut off points becomes erratic.

The approach recommended by the World Health Organisation has now been

adopted universally to measure and monitor child under-nutrition. Under the

Integrated Child Development Scheme in India, however, classification of children as

nourished and under-nourished continues to be based on the IAP classification. It has,

however, been observed that the proportion of median cut-off points under the IAP

classification does not capture a substantial number of children identified as under-

nourished through the z-score classification(Nigam, 2005).

Another important issue in the assessment of the nutritional status of children is

related to the anthropometric measurement to be used for the purpose of classification.

The most commonly used measurements are weight, height and weight-for-height. 

Nutritional assessment based on the three measurements depict three different pictures.

Weight is most commonly used for the assessment of nutritional status of children.

Height and weight-for-height, on the other hand, reflect two distinct biological

processes which influence the nutritional status of the child and thus reflects the two

dimensions of child growth and nutrition. Height reflects the skeletal growth of the

child while weight-for-height reflects the body mass in relation to height. Finally weight

reflects both the skeletal growth and the body mass in relation to height. If a child is
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classified as under-nourished on the basis of the weight, then it is not clear whether the

under-nutrition is due to poor skeletal growth or due to low body mass in relation to

height or both. The World Health Organisation recommends that height and weight-for-

height should be used in combination to assess the nutritional status of children (WHO,

1955). It has also been observed that assessment of nutritional status based on weight,

height and weight-for-height overlap and none gives a comprehensive picture of child

under-nourished in a population. Therefore, none of the three indexes are sufficient to

measure the overall prevalence of under-nourished children (Svedberg 2001). Svedberg

has suggested a comprehensive index of anthropometric failure (CIAF) to estimate the

proportion of under-nourished children in the community. The index proposed by

Svedberg has also been used by Nandy and colleagues (2005) and by Gaiha, Jha and

Kulkarni (2010) to assess the magnitude of the problem of child under-nutrition in

India. These analyses reveal that using weight as an index of under-nutrition, as is

currently being done under the Integrated Child Development Scheme in India,

substantially underestimates the true prevalence of child under-nutrition in the country.

Seetharaman and others, on the basis of a study in an urban slum in a south Indian city,

have concluded that identifying under-nutrition on the basis of weight alone

underestimates the true prevalence of child under-nutrition by as much as 22 per cent

(Seetharaman et al, 2007). Obviously, a multidimensional approach as suggested by the

World Health Organisation needs to be adopted for a comprehensive assessment of the

nutritional status of children.

Svedberg’s model of constructing CIAF identifies seven groups - children with

height and weight appropriate for their age and children with either height or weight

or weight-for-height, either singly or in combination, not appropriate for their age.

Children whose height or weight or weight-for-height are not appropriate for their age

have been classified as under-nourished by Svedberg. This second group comprises of

six combinations of height, weight and weight-for-height.  Gaiha, Jha and Kulkarni, on

the other hand, have used nine combinations of height, weight and weight-for-height

as they observed that there were children having weight not appropriate for their age

despite the fact that their height and weight for height were found to be appropriate for

the age.

It may pointed out here that weight of a child can be expressed as the product of

athe height and weight per unit height. If W  denotes the weight of the child of age a and

aH  its height, then
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a a a a a aW  = H *(W /H ) = H *T (1)

ar arLet W  and H  denote the weight and height respectively of the reference

population, then we also have

ar ar ar ar ar arW  = H *(W /H ) = H *W (2)

Now

a ar a a ar arW -W  = (H *T )-(H *T ) (3)

which can be decomposed as

a ar a ar arW -W  = (H -H )*T )+

a ar ar a ar a ar (T -T )*H +(H -H )*(T -T ) (4)

Equation (4) suggests that a child can be under-weight only when it is either stunted

or wasted or both. In other words, if the child is neither stunted nor wasted, the child

cannot be classified as under-weight. However, Nandy and others and Gaiha, Jha and

Kulkarni have observed that there were some children in India who were under-weight

despite the fact that they were neither stunted nor wasted. This observation is in

contradiction to the theoretical relationship described by equation (4). The reason lies

in the standards used for assessing the nutritional status. The standards for weight and

height are age specific while standards for weight-for-height are age independent. In

order to explore why a child may be under-weight without being stunted or wasted, we

have calculated the weight per unit height on the basis of standards for weight and

height which are age specific and standards for weight-for-height which are age

independent. For a given age a, the weight per unit height in the reference population

ar ar ar ar asis given by u  = (W /H ). Given the height H , the corresponding weight (W ) may

also be obtained from the weight-for-height standard and in this case the weight per

ar as ar ar ar ar arunit height is v  = (W /H ). Ideally, u  = v . It has however been found that u >v

and the difference increases with age. This means that a child classified as under-weight

on the basis of weight alone may be classified as not wasted on the basis of weight-for-

height even if the child is not stunted.

In any case, the foregoing considerations suggest that a more rationale approach to

assess and monitor the nutritional status of children is to base the assessment and

monitoring process on a two dimensional space. One dimension of this space is

captured through weight-for-age while the other dimension is captured through height-

for-age. When the two dimensional space is used for assessing the nutritional status, the

nutritional status of a child can be classified in to one of the following four categories

of the nutritional status as shown in table 1.
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Table 1

Nutritional status classified on a two dimensional scale

a ar a arCriteria H  > H H  =< H

a a ar arW /H  > W /H Normal

(N)

Stunted

(S)

a a ar arW /H  =< W /H Wasted

(W)

Wasted and Stunted

(SW)

The above classification is in line with the World Health Organization

recommendation that under nutrition in children should be measured and monitored

in a two dimensional space, one dimension of which is the height-for-age while the

other dimension is the weight-for-height (WHO, 1995).

Nutritional Status of Children in India

In order to assess the nutritional status of the children of India in terms of the two

dimensions of child growth - stunting and wasting - we have analysed the data on

height and weight of children by age available through the National Family Health

Survey 1992-93, 1998-99 and 2005-06 (IIPS, 1994; 2000; 2008). The National Family

Health Survey is the only source which provides information on both the height and

weight of children for all the states and Union Territories of the country. The present

analysis is based on the height and weight of 21869 children under three years of age

in 1992-93, 27208 children in 1998-99 and 26133 children in 2005-06 round of the survey.

Using this information, we have estimated the prevalence of under nutrition in the

country in terms of weight-for-age, height-for-age and weight-for-height following the

methodology proposed by the World Health Organization. For each child z-scores for

weight-for-age, height-for-age and weight-for-height were calculated. For estimating

z-scores, the Anthro software package developed by the World Health Organization

was used and the WHO standard was adopted (WHO, 2010). A child having a z-score

less than -2 was classified as under nourished in terms of either weight-for-age or

height-for-age or weight-for-height. Finally, the prevalence of under nutrition was

calculated as the proportion of children under 3 years of age who were classified as

under nourished in terms of either weight-for-age or height-for-age or weight-for-

height. Subsequently, the proportion of children who were stunted and wasted (SW),
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only stunted (S), only wasted (W) and the proportion of children who were neither

stunted nor wasted was also calculated.

Figure 1 presents the prevalence of under nutrition in children below three years of

age in terms of the three commonly used indexes of measuring and monitoring child

under nutrition. When the weight-for-age criterion is used, the proportion of under

nourished children below three years of age decreased from around 44 per cent in 1992-

93 to around 36 per cent in 2005-06. On the other hand, when the height-for-age

criterion is used, the prevalence of under nutrition in children below three years of age

is estimated to have decreased from around 51 per cent in 1992-93 to around 41 per cent

in 2005-06. Finally, when the weight-for-height criterion is used, the prevalence of under

Figure 1
Nutritional Status of Children in Madhya Pradesh

based on different indexes
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nutrition in children under three years of age is estimated to have decreased from

around 23 per cent in 1992-93 to around 20 per cent in 1998-99 but again increased to 23

per cent in 2005-06. It is obvious that the prevalence of under nutrition varies by the

criterion used. More specifically, the prevalence of under nutrition is very low when the

weight-for-height criterion is used but very high when the criterion of height-for-age

is used. The prevalence of under nutrition based on the weight-for-age criterion lies in

between the two.

The very low prevalence of under nutrition based on weight-for-height criterion is

in fact misleading and needs to be interpreted with caution as a single index of child

under nutrition. The reason is that a very large proportion of children in the country are

stunted as reflected through the prevalence of under nutrition based on the height-for-

age criterion so that weight-for-height is within the normal limits simply because the

height of the child is shorter than the normal.

Figure 1 also provides substance to the recommendation of the World Health

Organization that the nutritional status of the child should be assessed after taking into

consideration both the height-for-age and the weight-for-height and not on the basis of

the weight-for-age or weight-for-height alone. Following the recommendations put

forward by the World Health Organization, a child can be classified in any of the

following four categories:

The child has low height-for-age as well

as low weight-for-height (SW)

The child is stunted as well as wasted.

The child is under nourished in both the

dimensions of child nutrition.

The child has only low height-for-age

(S).

The child is stunted but not wasted. The

child is under nourished in one

dimension of child nutrition.

The child has only low weight-for-

height only (W).

The child is wasted but not stunted. The

child is under nourished in one

dimension of child nutrition.

The child has normal height-for-age as

well as weight-for-height (N).

The child is neither stunted nor wasted.

The child is not under nourished in any 

dimensions of child nutrition.
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The distribution of children below three years of age in India according to the above

classification, is presented in figure 2. The proportion of children below 3 years of age

who were stunted as well as wasted decreased from around 27 per cent in 1992-93 to

around 20 per cent in 2005-06 whereas the proportion of children who were stunted but

not wasted increased from around 15 per cent to around 17 per cent between 1992-93

and 2005-06. Finally, the proportion of children who were wasted but not stunted

decreased from around 24 per cent in 1992-93 to around 22 per cent in 2005-06. As a

result, the proportion of children below 3 years of age who were not under nourished

(neither stunted not wasted) increased from around 34 per cent in 1992-93 to more than

41 per cent in 2005-06 according to the National Family Health Survey. In other words,

Figure 2
Two Dimensional Classification of Nutritional Status of Children in India
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almost 59 per cent children below three years of age in India were under nourished

either in one or in both the dimensions of child nutrition. In the rural areas of the

country, this proportion was more than 62 per cent whereas, even in the urban areas,

more than half of the children below three years of age were found to be under-

nourished either in one or both the dimensions of nutrition. Another important

observation is that the prevalence of under-nutrition is marginally higher in male as

compared to female children according to the information available through the

National Family Health Survey.

The foregoing analysis emphasises the need of adopting the two dimensional

approach as recommended by the World Health Organization for measuring and

monitoring child nutrition. It is evident from figure 1 and table 2 that the problem of

Figure 3
Trend in the prevalence of child under nutrition in India, 1992-2006
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child under nutrition is much more serious and complex than the one depicted through

the conventional weight-for-age, height-for-age and weight-for-height indexes. In India,

identification of under-nourished children has been based on the historical weight-for-

age approach. This approach hides more than what it reveals in the context of child

under-nutrition.

The good indication however is that the prevalence of under nutrition in the country

is decreasing and the decrease appears to have picked up the momentum during the

period 1998-99 through 2005-06 as compared to the period 1992-93 through 1998-99.

However, in the urban areas of the country the decreasing trend in the prevalence of

child under nutrition appears to have slowed down in recent years. 

Figure 4
Prevalence of under-nutrition, stunting and wasting

by age (months) of the child, India 2005-06
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The age pattern of the prevalence of under-nutrition as well as stunting and wasting,

however, is disturbing as may be seen from figure 4. The prevalence of under-nutrition

in the country increases up to around 24 months of age, remains more or less

unchanged till 30 months of age but again shows an increase after 30 months. There is

no indication of the decrease in the prevalence as the child grows.  On the other hand,

the prevalence of stunting rises sharply in the first three months of life and then remains

virtually unchanged. By contrast, the prevalence of wasting remains more or less

unchanged up to ninth month of the age and then increases up to 24 months of age.

Beyond 24 months of age, it also appears to remain more or less unchanged up to 30

months of age but beyond 30 months, it increases again. It is also clear from figure 4 that

Figure 5
Prevalence of under-nutrition and comprehensive index of anthropometric failure

in India: 1992-2006
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stunting plays a more dominant role in deciding the prevalence of under nutrition in

the first nine months of life than wasting. Beyond nine months of age, wasting becomes

increasingly dominant but role of stunting remains substantial.

A more challenging observation of the figure 4 is a rapid increase in the proportion

of children who are stunted as well as wasted or under nourished in both the

dimensions of child nutrition with the increase in the age of the child. At the time of

birth, this proportion appears to be less than 4 per cent. This proportion increases to

more than 25 per cent by 21-22 months of age and remains very close to this proportion

till 30 months of age. After 30 months of age, this proportion increases again to reach

an all age high of 33 per cent at the 35 months of age. Obviously, the challenge of under

nutrition gets complicated with the increase in age of the child.

Figure 6
Prevalence of under-nutrition in Indian states, 2005-06
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It would be interesting to examine how our approach compares with the approach

suggested by Svedberg (2001). For this purpose, we have calculated the comprehensive

index of anthropometric failure (CIAF) in children below three years of age in India

during 1992-93, 1998-99 and 2005-06 as suggested by Svedberg and compared it with

the prevalence of child under-nutrition estimated on the basis of the approach described

in this paper (Figure 5). It is clear that the two approaches provide nearly the same

prevalence of child-under nutrition. This close proximity of our estimates of the

prevalence of child under-nutrition with estimates of CIAF provides credence to our

approach of measuring and monitoring child under nutrition. It also confirms that the

prevalence of under-nutrition based on the proportion of under-weight children

remains a gross under estimate of the true prevalence of under-nutrition in the country.

Finally, figure 6 presents state specific analysis of child under-nutrition. According

to the National Family Health Survey 2005-06, the prevalence of under nutrition has

been found to be the highest in Meghalaya where almost 77 per cent of children below

3 years of age were found to be under nourished in either one or both the dimensions

of under-nutrition. In Madhya Pradesh and Jharkhand also, the prevalence of under-

nutrition has been estimated to be more than 70 per cent. Besides, there are 7 states -

Bihar, Chhattisgarh, Uttar Pradesh, Gujarat, Delhi, Orissa and Karnataka - where the

prevalence of under nutrition ranged between 60-70 per cent. On the other hand,

Manipur is the only state in the country where the prevalence of child under-nutrition

has been estimated to be less than 40 per cent.  In Nagaland, Andhra Pradesh, Jammu

and Kashmir, Mizoram, Kerala, Puducherry and Goa, the prevalence of child under-

nutrition ranged between 40-50 per cent.

As regards the proportion of children who were stunted as well as wasted, Bihar

tops the list with a proportion of almost 35 per cent followed by Jharkhand (34 per cent)

and Madhya Pradesh (31 per cent). In Assam, Rajasthan, Orissa, Haryana, Meghalaya,

Uttar Pradesh, Gujarat and Chhattisgarh, this proportion ranged between 20-30 per cent

whereas in Sikkim, Manipur and Mizoram, it was estimated to be less than 10 per cent.

This proportion is also low in eight other states of the country.

It is obvious from the foregoing analysis that a two dimensional approach of

measuring and monitoring child under-nutrition is more appropriate to capture the

complexity in child under-nutrition than the single dimension approach such as weight-

for-age. When child under nutrition is measured on a two dimensional plane - the

dimension of stunting and the dimensions of wasting - the prevalence of child under-
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nutrition in the country is estimated to be substantially higher and the problem of child

under-nutrition much more serious and complex then when child under nutrition is

measured in one dimension only. 

Combatting Child Under-nutrition

The policy response to combat child under-nutrition in India has been the Integrated

Child Development Scheme (ICDS) which was launched on a small scale in 1975

following the announcement of the National Policy on Children in 1974. Subsequently,

the Government of India announced the National Policy on Nutrition in 1993 which was

followed by the National Nutrition Plan of Action in 1995 but both the National

Nutrition Policy and the National Nutrition Plan of Action largely remained on paper

because of  the lack of sufficient resources and proper monitoring of the implementation

of the policy and the plan of action. The fact remains that interventions directed towards

addressing child under nutrition in the country are literally confined to ICDS only,

although a range of programmes may be identified that are claimed to have an impact

on child under nutrition (Ramchandran, 2007).

The nutrition component under the ICDS includes the following interventions:

• Nutrition education of mothers for improving dietary intake and dietary diversity.

• Nutrition education about proper infant and young child feeding practices.

• Growth monitoring and detection of growth faltering.

• Food supplementation to children 6 months to 6 years of age and to all pregnant

women and lactating mothers.

These interventions are implemented through the chain of Aanganwadi Centres

throughout the country, although the coverage is still not universal. The Aanganwadi

Worker - a minimally trained volunteer - is responsible for providing services through

these centres. A recent review has however observed that, over the years, the

Aanganwadi centres have virtually reduced to the centre for distributing

supplementary food while other components of ICDS, particularly, growth monitoring

has been seriously neglected (Ramchandran, 2007).

Growth monitoring under ICDS comprises of monthly weighing of all children

under 3 years of age in the area covered by the Aanganwadi centres, quarterly

monitoring of all children 3-6 years of age and maintaining the growth card for every

child under 6 years of age at the centre. Interestingly, ICDS does not cater the needs of

children above 6 years of age. Moreover, growth monitoring is confined to only child
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weighing and classifying the nutritional status of the child on the basis of its weight

following the standard proposed by the Indian Academy of Paediatrics (1972). There

is no recording of length or height of the child so that measuring and monitoring the

nutritional status of the child is based on the weight of the child only. Accordingly, the

only intervention to combat child under nutrition is the food supplementation. Other

issues related to child under-nutrition have grossly been ignored under the ICDS

scheme. One compelling factor is that the minimally trained voluntary Aanganwadi

worker who is responsible for the delivery of services at the Aanganwadi centre does

not have the competence and skills to deliver other services including measuring and

monitoring height and weight-for-height of the child.

The nutrition component of ICDS has been the subject of frequent programmatic

research. A synthesis of these research is given in Ramchandran (2007). Perhaps, the

most important conclusion of these research studies is that there is a mismatch what is

being provided through ICDS and what is needed to combat child under nutrition. For

example, it is well known that the first 24 months are critical for preventing under

nutrition but it has been observed that children below 3 years of age are the least likely

to attend the Aanganwadi centre. Similarly, it has been found that there is no

association of the presence of Aanganwadi centre in a village and the likelihood of a

child in the village being under nourished (under-weight).

Findings of the present analysis also highlight the gross inadequacy of the official

response to combat child under nutrition. The policy and programme implications of

the analysis presented here are loud and clear. They can be summarised as under:

• The dynamics of child growth and nutrition is too complex to be captured by just

one anthropometric criterion, especially the weight of the child.

• Measuring and monitoring child growth and nutrition should be based on height

and weight-for-height as recommended by the World Health Organization and not

on the basis of the weight alone as is the practice at present.

• A two dimensional approach should be adopted to address the problem of under-

nutrition in children because there are two dimensions of child under nutrition. One

dimension of the approach should focus on stunting while the other should

concentrate on wasting. It is important to keep in mind that a child may not be

wasted simply because it is stunted.

• Adopting a two-dimensional approach is necessary because risk factors of stunting

are essentially different from those of wasting. The key risk factors for stunting are
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low birth weight and short previous birth interval whereas illness (diarrhoea, severe

respiratory infections or both) is the most consistent risk factor for wasting.

Diarrhoeal morbidity increases the risk of wasting in infants almost four times.

• Two-dimensional approach is also necessary in view of the fact that wasting often

develops very rapidly and can also be reversed quickly. This is however not the case

with stunting.

• Both stunting and wasting can be prevented as well as treated. The preventive

approach leads to a reduction in the prevalence of under-nutrition. The treatment

approach does not affect the prevalence of under-nutrition as it does not address the

main risk factors of under nutrition. A child may be under-weight because it is

either stunted or wasted or both.

• Just measuring and monitoring the weight of child is not enough to prevent under-

weight. Weight of the child does not tell whether the growth faltering (in terms of

weight) is due to linear growth faltering or due to poor gain in weight in relation to

the height or both.

• Food supplementation is not sufficient to address the problem of under-nutrition.

A child may be under-weight because of either environmental factors or

physiological factors. Environmental factors are related to the availability and

distribution of food. Physiological factors are related to ingestion and the process of

absorption of the food by the body. Food supplementation address only the

environmental factors. It does not address the physiological factors.

A preventive approach, therefore, needs to be adopted in place of the current

treatment approach to combat child under-nutrition. However, the preventive

approach, at best, is a long term strategy of combatting child under nutrition. It cannot

be institutionalised immediately. Moreover, it cannot address the immediate and short

term needs of those children who have already been detected as under-nourished -

stunted or wasted or both. It is therefore necessary to continue with the selective

treatment approach, albeit with a different orientation and, at the same time,

introducing and institutionalising the preventive approach. In order to make the

selective treatment approach effective, it is imperative that the approach must be

oriented towards early childhood development and must not be confined to just food

supplementation.

Introducing the preventive approach to combat child under-nutrition and

reorienting the selective treatment approach so that it focusses on early childhood
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development, requires a thorough restructuring of ICDS. There is an immediate need

of putting in place a fully functional unit to provide a range of services to women and

children necessary to address the two dimensions of child under-nutrition as discussed

above. The current organisation of ICDS including the infrastructure, the manpower

and the services provided totally mismatches with what is actually needed to address

the problem of under-nutrition in the community. It is very much evident that different

dimensions of child under-nutrition are too alarming and too complex to be addressed

through such minimally trained voluntary service provider as the Aanganwadi worker

who works in near total isolation and has extremely limited capacity and opportunity

to improve her knowledge and skills to fulfil the needs of the community. This

restructuring is all the more important in view of the fact that child under-nutrition has

serious implications for the social and economic development processes via poor

productive capacity of an average individual. It needs to tackled on war footings. 

An Alternative Framework

Combatting child under-nutrition requires an agent (a set of interventions), a way

to get the agent to women and children (the delivery strategy) and a monitoring system

that ensures that the agent is reaching those who need it. The agent necessary to combat

child under-nutrition is derived from the close link between maternal under-nutrition,

low birth weight, childhood stunting and underweight that is now being revealed with

its inter-generational implications (Perez-Escamillia et al, 1995). It is based on the

premise that prevention of child under-nutrition is contingent upon the prevention of

intrauterine growth retardation and early detection and correction of under-nutrition

during infancy and early childhood. It has the following five essential elements:

1. Comprehensive care of women during pregnancy.

2. Proper infant feeding and care.

3. Prevention of communicable diseases.

4. Timely and rational management of childhood illnesses.

5. Reducing poverty and associated food shortage.

On the other hand, the delivery strategy should ensure the reach of the agent to

those who need them. If the delivery strategy is inefficient, it will not be possible to

achieve and maintain nearly universal coverage rates which, in turn, will render the

agent ineffective. It is important to note that unlike the agent which is now universally

established, there is no universally agreed delivery strategy.
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Figure 7

Preventive approach to combat child under-nutrition

Finally, there should be a mechanism to ensure that the delivery strategy is efficient.

It must be ensured that every child is followed from conception till five years of age to

detect growth faltering as early as possible. Regular follow-up is critical as once under-

nutrition sets in, it is very difficult to reverse the process irrespective of the nature and

composition of the agent and the efficiency of the delivery strategy. Monitoring the

growth and development of the child is therefore critical in preventing under-nutrition.
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Table 2

Comparison of the agent necessary for Combatting child under-nutrition and the

services prescribed at the Aanganwadi centre.

Components of the agent Services prescribed at the Aanganwadi centre

Comprehensive care of women

during pregnancy

1. Supplementary feeding to pregnant women

and lactating mothers.

2. Referral services

3. Nutrition and health education.

Proper infant and child care and

feeding

1. Supplementary feeding.

2. Growth monitoring.

3. Referral services.

4. Health and nutrition education.

Prevention of communicable

diseases

1. Immunisation.

2. Vitamin A prophylaxis.

3. Health education.

Timely and rational management

of childhood illnesses

1. Health check up.

2. Referral services.

Reducing poverty and associated

food shortage

1. Supplementary feeding.

It would be revealing here to examine up to what extent the agent necessary for

combating under-nutrition is delivered through ICDS. A comparison of the services

prescribed to be delivered through the Aanganwadi centre with the agent described

above (Table 2) suggests that the services delivered through ICDS are grossly

inadequate to address child under-nutrition. Moreover, services delivered through the

Aanganwadi centre are heavily biased towards supplementary feeding and nutrition

and health education only. There is no provision in the ICDS to address severe under-

nutrition other than doubling the supplementary feeding. Obviously, ICDS is not going

to cut much ice in either preventing or treating child under-nutrition. It needs to be

revamped.

Figure 7 presents an operational framework to institutionalise the preventive

approach to combat child under-nutrition. The critical element that runs through the
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operational framework is the follow up of the woman and the child right from

conception up to five years of age. The starting point of the operational framework is

the marriage. Selecting marriage as the starting point has a number of merits. First,

procreation in India is virtually confined to the institution of marriage. Second,

marriage, in traditional Indian settings, is a very well known family and social event

which can be recognised easily and facilitates universal coverage. This is not the case

with pregnancy as detection of pregnancy, especially in the first trimester, is extremely

difficult in the typical rural settings. There is generally a cultural taboo of not disclosing

the pregnancy till there are clear physical changes in the body of the female to safeguard

the pregnancy against bad evils. Third marriage, invariably, leads to pregnancy and a

critical issue in the context of child under-nutrition is that there should be no pregnancy

before 18 years of age.

The second important component of the operational framework is the

comprehensive pre-natal care of all pregnant women. The critical elements of this care

are regular recording of weight of the woman so as to ensure that with the progress of

pregnancy she is gaining adequate weight. Normal weight gain during pregnancy

ensures that the growth of the foetus is normal. If the weight gain during pregnancy is

not normal, the woman may be provided supplementary food. Other critical elements

of pre-natal care include foetal monitoring and monitoring of the movement of the

foetus. Finally, prophylaxis against anaemia may be given to all women to combat

anaemia during pregnancy.

The third critical element of the operational framework is the safe delivery. Here, the

critical elements are recording of birth weight and APGAR score of the child to ascertain

whether the new born needs specialised medical attention or not. This is important

because a prompt action immediately after delivery can contribute significantly to

preventing the onset of under-nutrition by taking appropriate remedial measures.

Finally, the fourth component of the operational framework is related to the follow

up of the new born up to five years of age. Critical elements in this follow up are regular

monitoring of height and weight of the child to ensure that the growth of the child is not

faltering as well as full immunisation, Vitamin A, supplementary food, etc. The

framework also emphasises a gap of at least three years in the next pregnancy to give

sufficient time to the woman to recover from the previous pregnancy and to provide

adequate care to the child. In this context, family planning is an important component

for combating child under-nutrition.
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It is obvious that the operational framework described above cannot be

implemented through the current structure and organisation of ICDS. It is in this

context that the following delivery strategy is proposed:

1. The most crucial intervention that is being proposed is to establish Gram

Panchayat Nutrition and Health Network in every Gram Panchayat of the country.

This Network should work towards establishing a fully functional Nutrition and

Health Resource Centre in every Gram Panchayat of the country to address the

nutrition and health needs of the people (women and children) of the Gram

Panchayat. The proposed Gram Panchayat Nutrition and Health Network will be

fully owned by the Gram Panchayat and will supplement, not complement, the

existing public health and nutrition services.

2. In order to provide financial and technical support to the Gram Panchayat

Nutrition and Health Network, a National Nutrition and Health Board may be

established through an Act of the Parliament as an independent, autonomous

organisation. This Board should function independent of the existing public

administration system and must be responsible and accountable to the people of

the country. The Board will submit its report on the nutrition situation in the

country to the Parliament every year.

3. The Board will provide support to Gram Panchayat Nutrition and Health Network

on a performance basis, although the Network will be free to generate its own

resources for the expansion and development of the Gram Panchayat Nutrition

and Health Resource Centre. Performance indicators may be developed for the

purpose which will be related to both impact and outcome indicators as well as

process and output indicators.

4. The proposed National Nutrition and Health Board will have members with

expertise in the field of nutrition and health and other related fields. All the

members must be full time members of the Board. The Board will have its own

secretariat and managerial structure. It will work independent of government

agencies and organisations.

5. The effectiveness of the Gram Panchayat Nutrition and Health Resource Centre

will ultimately depend upon the quality and efficiency of nutrition and health

services delivered through the Centre. For this purpose, the Gram Panchayat

Nutrition and Health Centre will be manned by at least two (one male and one

female) thoroughly trained and competent nutrition and health care providers.
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The existing Aanganwadi Worker is neither adequately trained nor is competent

for the purpose. She has never been conceived as service provider. This is a false

preposition which needs to be rejected at the outset. The pandemic of under

nutrition cannot be addressed through the Aanganwadi Worker.

6. The National Nutrition and Health Board will be responsible for the training of

Gram Panchayat Nutrition and Health Care Provider. Selection of the candidates

for training will be done by the Gram Panchayat while norms for selection may be

laid down by the Board. Actual training may be organised at polytechnics and

industrial training institution for which the Board may provide support. The

examination may be conducted by the Board at the national level. Only those

candidates who successfully complete the training will be eligible for appointment

as by the Gram Panchayat as Gram Panchayat Nutrition and Health Care provider.

The government will have no role in this appointment.

7. The existing Aanganwadi Workers will also be eligible for the training provided

they have been nominated by the Gram Panchayat. Their appointment as Gram

Panchayat Nutrition and Health Care Provider by the Gram Panchayat will

however be contingent upon successfully completing the training programme.

8. With the creation of the Gram Panchayat Nutrition and Health Network, all

Aanganwadi centres will be transferred to the Network for all administrative and

managerial control. All Aanganwadi centres in a Gram Panchayat will be linked

to the Gram Panchayat Nutrition and Health Resource Centre as the extended arm

of the Centre.

9. The existing minimally trained voluntary Aanganwadi Worker must be replaced

by a full time thoroughly trained and adequately skilled Village Nutrition and

Health Worker who can follow up each and every child rights from conception up

to five years of age in an effective manner. This village level worker will work in

tandem with the Gram Panchayat Nutrition and Health Care providers.

10. Establishment of new Aanganwadi centres will be the prerogative of the Gram

Panchayat Nutrition and Health Network. The ultimate objective is that every

village has at least one Aanganwadi centre which is affiliated to the Gram

Panchayat Nutrition and Health Resource Centre for all operational purposes. The

National Nutrition and Health Board may support the Gram Panchayat Nutrition

and Health Network in establishing new Aanganwadi centres on the basis of the

performance of the Gram Panchayat Nutrition and Health Resource Centre.
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11. In every development block of the country, a Block Nutrition and Health Resource

Centre should be established to provide technical and managerial support to Gram

Panchayat Nutrition and Health Network within the development block. The

proposed Resource Centre will also be responsible to assess the nutrition and

health situation in each Gram Panchayat every year. This assessment, in

combination with the report of the Gram Panchayat, will constitute the basis for

the providing financial support to the Network.

12. The Block Nutrition and Health Resource Centre will support the Gram Panchayat 

Nutrition and Health Network in designing interventions to address issues related

to child under-nutrition on the basis of the situation specific to the Gram

Panchayat. These interventions will be implemented by the Network through the

Gram Panchayat Nutrition and Health Resource Centre.

13. The Block Nutrition and Health Resource Centre will also be responsible for

establishing and managing block level child nutrition information system. This

information system will have three components - routine height and weight

recording system, community surveillance system and annual nutrition survey in

the block. Triangulation of the information from the three components should be

done to assess the nutrition situation in the block.

14. The framework proposed here does not envisage any district level establishment.

The underlying philosophy is that the National Nutrition and Health Board will

be able to deal directly with the Block Nutrition and Health Resource Centres and

even to Gram Panchayat Nutrition and Health Network. This is possible through

the application of the tools and techniques of information technology which are

now increasingly been used in programme management.

The alternative framework outlined here is based on the underlying assumption

that combating under-nutrition is critically contingent upon following each and every

child right from conception up to at least five years of age - a recommendation that was

put forward by the First Health Survey and Development Committee way back in 1946

but yet to be implemented (Government of India, 1946). The framework also emphasises

that a two dimensional approach is needed to measure and monitor the growth and

development of children in order to detect growth faltering. This is necessary to ensure

that remedial measures are taken at the earliest possible. This is important from two

perspectives. First, the two dimensional approach reflects the true magnitude of the

problem of child under-nutrition as shown in the present paper. Second, the relative
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contribution of the two dimensions of child under-nutrition to the overall level of child

under-nutrition varies with age.
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Table 3

Prevalence of under-nutrition in India, 1992-2006

Populati

on

Period Proportion (per cent) of children

below 3 years of age

Prevalence (per cent) of

Stunted

and

wasted

(SW)

Stunted

but not

wasted

(S)

Wasted

but not

stunted

(W)

Under-

nutrition

Stunting Wasting

Total 1992-93 26.91 14.65 24.11 65.67 41.56 51.02
1998-99 24.10 13.38 26.56 64.04 37.48 50.66
2005-06 20.12 16.66 21.79 58.57 36.78 41.91

Urban 1992-93 21.75 13.96 23.35 59.06 35.71 45.10
1998-99 17.98 12.53 23.98 54.49 30.51 41.96
2005-06 14.89 15.78 21.23 51.90 30.67 36.12

Rural 1992-93 28.98 14.92 24.42 68.32 43.90 53.40
1998-99 26.31 13.69 27.49 67.49 40.00 53.80
2005-06 23.13 17.17 22.11 62.41 40.30 45.24

Male 1992-93 28.80 14.81 24.50 68.11 43.61 53.30
1998-99 24.57 13.29 26.96 64.82 37.86 51.53
2005-06 20.93 16.19 22.22 59.34 37.12 43.15

Female 1992-93 24.93 14.47 23.70 63.10 39.40 48.63
1998-99 23.57 13.48 26.11 63.16 37.05 49.68
2005-06 19.24 17.17 21.32 57.73 36.41 40.56

Source: Author’s calculations
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Table 4

Prevalence of child under nutrition in India by age, 1992-2006

Age in

years

Proportion (per cent) of children

below 3 years of age

Prevalence

of under-

nutrition

(Per cent)

Proportion

of children

stunted

(Per cent)

Proportion

of children

wasted

(Per cent)

Stunted and

wasted

(SW)

Stunted but

not wasted

(S)

Wasted but

not stunted

(W)
0 3.61 11.55 23.47 38.63 15.16 27.08
1 12.30 21.36 16.34 50.00 33.66 28.64
2 12.58 26.36 13.64 52.58 38.94 26.23
3 11.20 27.87 12.46 51.54 39.08 23.67
4 10.05 27.10 12.98 50.13 37.15 23.03
5 12.22 26.77 11.86 50.86 39.00 24.08
6 12.22 26.14 13.00 51.37 38.36 25.23
7 12.84 27.04 11.98 51.85 39.88 24.81
8 12.75 24.50 13.00 50.25 37.25 25.74
9 14.30 26.34 11.90 52.54 40.64 26.20
10 16.40 23.25 14.52 54.17 39.65 30.91
11 14.86 19.97 19.20 54.02 34.83 34.06
12 16.17 19.89 17.60 53.65 36.05 33.76
13 19.08 19.36 19.64 58.08 38.44 38.72
14 19.48 15.56 24.58 59.61 35.03 44.05
15 21.25 15.80 24.83 61.89 37.05 46.08
16 20.21 12.63 25.13 57.98 32.85 45.35
17 22.57 15.26 24.84 62.67 37.83 47.41
18 25.37 12.23 26.53 64.13 37.60 51.90
19 25.00 11.65 26.18 62.83 36.65 51.18
20 23.25 11.89 27.34 62.48 35.14 50.59
21 27.74 10.21 27.90 65.85 37.96 55.64
22 26.78 13.16 29.95 69.89 39.94 56.73
23 22.83 10.93 28.30 62.06 33.76 51.13
24 24.73 11.37 27.50 63.59 36.10 52.23
25 21.68 12.13 27.10 60.90 33.81 48.77
26 22.05 11.41 26.85 60.31 33.46 48.90
27 23.65 13.11 25.19 61.95 36.76 48.84
28 24.13 11.87 25.60 61.60 36.00 49.73
29 23.02 11.90 26.85 61.77 34.92 49.87
30 20.28 12.20 26.83 59.31 32.48 47.11
31 26.27 10.20 26.80 63.27 36.47 53.07
32 25.46 10.01 24.61 60.09 35.48 50.07
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Age in

years

Proportion (per cent) of children

below 3 years of age

Prevalence

of under-

nutrition

(Per cent)

Proportion

of children

stunted

(Per cent)

Proportion

of children

wasted

(Per cent)

Stunted and

wasted

(SW)

Stunted but

not wasted

(S)

Wasted but

not stunted

(W)
33 28.03 11.70 24.35 64.08 39.73 52.38
34 30.01 11.13 25.62 66.76 41.14 55.64
35 33.00 8.97 24.31 66.28 41.97 57.31

Source: Author’s calculations
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Table 5

Prevalence of child under nutrition in Indian states, 1992-2006

State Proportion (per cent) of

children below 3 years of age

Prevalence

of under-

nutrition

(%)

Proportion

of children

stunted

(%)

Proportion

of children

wasted

(%)

Stunted

and

wasted

(SW)

Stunted

but not

wasted

(S)

Wasted

but not

stunted

(W)
Andhra Pradesh 12.79 13.34 22.96 49.09 26.13 35.75
Arunachal Pradesh 16.33 16.33 21.32 53.97 32.65 37.64
Assam 20.42 15.21 21.72 57.35 35.63 42.13
Bihar 34.90 20.89 13.52 69.31 55.79 48.42
Chhattisgarh 27.95 16.98 23.35 68.28 44.93 51.30
Delhi 14.13 14.78 32.83 61.74 28.91 46.96
Goa 12.84 15.11 14.29 42.24 27.95 27.12
Gujarat 25.76 14.29 23.69 63.74 40.05 49.45
Haryana 21.88 15.57 22.17 59.62 37.44 44.05
Himachal Pradesh 16.51 17.26 18.01 51.78 33.77 34.52
Jharkhand 33.66 24.15 13.05 70.85 57.80 46.71
Jammu & Kashmir 14.01 14.66 19.06 47.72 28.66 33.06
Karnataka 19.07 17.97 23.48 60.53 37.05 42.56
Kerala 11.11 17.81 16.75 45.68 28.92 27.87
Meghalaya 23.02 30.37 23.40 76.79 53.38 46.42
Manipur 9.37 10.72 19.61 39.71 20.10 28.99
Madhya Pradesh 31.25 26.63 13.60 71.47 57.87 44.85
Maharashtra 19.00 15.09 25.88 59.97 34.10 44.88
Mizoram 6.70 9.07 30.45 46.22 15.77 37.15
Nagaland 11.37 13.01 25.50 49.87 24.38 36.86
Orissa 21.62 17.98 21.93 61.54 39.60 43.56
Punjab 13.68 8.30 23.58 45.56 21.98 37.26
Rajasthan 21.59 19.21 18.48 59.29 40.81 40.07
Sikkim 6.19 11.21 33.63 51.03 17.40 39.82
Tamil Nadu 12.00 21.55 19.53 53.08 33.55 31.53
Tripura 19.83 20.96 16.15 56.94 40.79 35.98
Uttar Pradesh 23.54 13.65 28.16 65.35 37.19 51.70
Uttarakhand 17.69 15.14 22.79 55.62 32.83 40.48
West Bengal 19.93 15.49 19.36 54.78 35.42 39.29
India 20.12 16.66 21.79 58.57 36.78 41.91

Source: Author’s calculations
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Pattern of Adult Mortality in Kerala
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Introduction

Adults are the major component of work force in any economy. Therefore, health of

adults is an important factor in determining the economic status of societies. However,

adults are highly vulnerable to non-communicable and degenerative diseases which

take more time and resources to heal.  Recent statistics show that incidence of non-

communicable diseases has increased alarmingly in the developing countries (Feachem

et al, 1992).  On the other hand, most of these countries seem to focus on primary health

care only. Hence, there is a discrepancy of approach in dealing with health problems of

adults.  The problem is more severe in the developing countries because these countries

face threat from communicable as well as non-communicable diseases. Going by

economic indicators, Kerala is a part of developing economies, although, it has attained

low death rate and high life expectancy which are often comparable with that of

developed countries (Parameswaran, 2000; Franke and Chasin, 2000). However, studies

indicate that achievements in mortality reduction in Kerala have mainly been

characterised by the reduction in the risk of death from communicable diseases,

primarily among infants, children and young mothers (Kurup et al, 1974; Bhat, 1987).

On the other side, there is a dearth of information about adult mortality in the state.

Recent statistics show a high prevalence of non-communicable diseases and a high

probability of adult death in Kerala which is a serious concern.
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Keeping these points in mind, this paper attempts to identify the pattern of adult

mortality in Kerala. It tries to address two issues. The first issue is related to the pattern

and pace of change in adult mortality in the state during the last three decades. The

second issue that the paper attempts to answer is related to age and gender dimensions

of the reduction in adult mortality.

The paper is divided into three sections in addition to this introduction. The next

section of the paper analyses the adult mortality patterns in Kerala by using adult

mortality rates and temporary life expectancy (TLE) while section three analyses the

pace of adult mortality change through annual relative change in TLE and survival

curves. The section four of the paper presents the findings of the analysis and associated

conclusions.

Methodology and Data

Theories of epidemiological transition mainly use the analysis of the pattern of mortality

reduction by the cause of death in different age groups to understand various stages of

epidemiological transition. According to these theories, the first stage of mortality-

reduction occurs when main causes of death shift from infectious to chronic and

degenerative diseases.  This transition is reflected in the redistribution of age at death

from younger to older ages (ages more than 50 years) (Omran, 1971). On the other hand,

an advanced stage of epidemiological transition (age of delayed degenerative diseases)

proposed by Olshansky and Ault (1986) suggests that there may be a possibility of

reduction of deaths among adult and older to the oldest age groups (ages more than 80

years). They used the concepts of temporary life expectancy (TLE), annual relative

change in TLE and survival curves to explain the shift in mortality changes from adult

to oldest ages. This paper follows the methodology adopted by Olshansky and Ault

(1986) and uses the database prepared by Murthy and Kumar (2010).

General Background

According to the World Health Organization, adult mortality is the probability that a

15 year old person will die before reaching his/her 60th birthday. i.e. the probability of

45 15dying between 15 to 60 years of age. It is denoted by q . This definition indicates that

the working age population is the main population group affected by adult mortality.

It is obvious that the death of adults or even their ill-health can lead to serious socio-
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economic consequences. For instance, death of an adult can impose high negative

economic consequences on the families and increase the incidence of orphanhood and

widowhood. Therefore it can push people into social and economic vulnerability.

Moreover, ill-health or death of adults can also lead to high burden of health care,

greater struggle for livelihood, danger to the health and life of other members of the

family, sale of family and individual assets and even an irreversible impoverishment

of individuals.  It can also cause efficiency loss by minimising labour specialisation and

leading to slow pace of development (Over et al, 1992). In this context, the next section

provides an overview of adult mortality in developing countries followed by its major

determinants. Finally, this section also dwells upon mortality reduction in Kerala as the

background of the analysis.

Adult Mortality in Developing Countries

Various studies have shown that adult mortality is fast emerging as an issue of concern

in the developing countries that needs attention by researchers as well as policy makers

and programme administrators. With the decrease in fertility, there is a bulging of the

age structure of the population in the middle - adult - ages. There is also increasing

evidence that morbidity is high in the adult population. The problem is compounded

further in the context of poor health care facilities and persistent low socio-economic

status in these countries.  Adult deaths account for around 27 per cent of the total deaths

in the developing countries with a relatively higher risk of death among male as

compared to female adults (around 25 and 22 per cent  respectively) (Philips, 1992;

Murray et al, 1992).  At the same time, an increase in the health care burden has been

projected in these countries (Boutayeb, 2006) primarily due to an increase in the

prevalence of non-communicable and degenerative diseases and injuries and a decrease

in the prevalence of communicable diseases.

However, it is argued that most of the developing countries are already spending

their maximum level of financial potential on health care (Bobadilla and Possas, 1992).

This allocation is mainly used for controlling communicable diseases and providing

maternal care facilities. A hesitation to shift the attention to non-communicable diseases

is generally due to the fear of the resurgence of communicable diseases which are only

controlled, not eradicated. The developing countries require an alternative solution to

shift the focus on the adult mortality especially in the context of epidemiological

transition (Feachem et al, 1992). 
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Mortality in Kerala

In the backdrop of high adult mortality in developing countries, it is relevant to look at

the pattern of mortality in Kerala. The life expectancy of Kerala is comparable with that

of developed countries (Table 1). Kerala has very low mortality in younger ages also. 

Moreover, mortality in Kerala during 2001-05 has been lower than that in upper middle

income countries around the year 2007 and is close to that in high income countries.

Table 1 also gives a profile of adult mortality in Kerala. The adult mortality rate for

both sexes combined is lower (135 deaths for 1000 population) than that in India (215)

and lower and upper middle income (168 and 208 respectively) countries. It should be

noted that the adult mortality rate for both sexes combined in Kerala is close to that in

high income countries.

However, sex differences in adult mortality in Kerala are a matter of concern. The

female adult mortality rate in Kerala (86 per 1000 population) is less than the all-India

average and the average of lower and upper middle income countries. In fact, it is closer

to that in high income countries. On the other hand, the male adult mortality rate is

relatively higher (185 per 1000 population). This high adult male death rate is

noteworthy especially because around 65 per cent of the male population in Kerala are

adults. Moreover, relatively higher adult male mortality in Kerala also points towards

a lag in crossing over to the advanced stage of epidemiological transition.

Sex, Age and Regional Difference in Adult Mortality

The overall adult mortality rate (AMR) represents a combined index of all subgroups

of the population such as age, gender, ethnic and geographical categories. However, an

examination of adult mortality by various population subgroups can give more

meaningful insight of the pattern of adult mortality. This section presents a brief review

of different factors affecting AMR before analysing differences in adult mortality by

different subgroup.

Sex difference in adult mortality could be due to the difference in biological features

of the human body and non-biological factors like lifestyle, risk behavior, medical care,

etc.  Generally, females have a biological advantage over the males with regard to

mortality. This is because of hormonal differences, especially levels of estrogen, and

childbearing both of which are linked to a low risk of heart diseases and cancer (Roger,

2002; Carey, 1997). Nevertheless, it is argued that biological advantages are not the sole,
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nor perhaps the central, determinant of mortality (Nathanson, 1984; Waldron, 1994 ).

The socio-economic status, risk behaviour, medical care, and preventive strategies can

also play important roles in deciding sex differences in adult mortality (Rogers et al,

2002). For instance, a risky life style, habits of excessive drinking and smoking, and

occupational risks can lead to vulnerable situations which are more prevalent among

males (Mesle, 2002; Vallin, 2004). At the same time, females also have relative

disadvantages. Low income and education and a host of traditional, social and cultural

factors often prevent females from adopting an improved life style and receiving better

treatment (Pampel, 1998; 2001).

Another relevant factor of adult mortality is the heterogeneity of the exposure to risk

in adult ages. Younger adults (aged 15 to 40 years) are more vulnerable to death by

maternal ill health, injuries and alcohol and drug use than the non-communicable

diseases (Feachem et al, 1992). The low probability of death from non-communicable

diseases among youngsters is mainly because of the nature of diseases where the

incubation period of these diseases work without affecting the mortality (Sugathan et

al, 2008; Feachem et al, 1992).  On the other hand, old adults (aged 40-60 years) are

highly prone to death from non-communicable diseases like cardiovascular diseases

and cancers (Feachem et al, 1992; Sugathan et al, 2008). 

The urban-rural disparities in adult mortality are also a matter of concern. These

disparities generally do not get reflected at the macro level. A good example of this

phenomenon is the experience of Peru where Huyenen and others (2005) found that the

geographical disparities in the prevalence of diseases and availability of medical

institutions were leading to epidemiological polarisation between the regions (rural and

urban) by communicable and non-communicable diseases. But this polarisation was not

reflected at the macro level. 

In Kerala, deaths from accidents, suicides and homicides have been found high in

young adults than in old adults (Shenoy and Shenoy, 2000; Soman et al, 2009).  On the

other hand, deaths from non-communicable diseases are also high among old adults.

For example, out of one hundred thousand people; 914 had cardio-vascular diseases,

980 had diabetes, 1433 had hypertension and 283 persons had mental diseases

(Government of India, 2005). Moreover, high prevalence of these diseases leads people

to high financial vulnerability and keeps them away from advanced medical care

(Ashish, 2005). It further points to a possibility of relatively higher death toll from non-

communicable diseases, apart from the communicable diseases during adult ages.
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A possible rural-urban difference in the AMR has also been noted in a number of

studies. These studies show that sedentary habits, alcoholic consumption or smoking

habits are high among urban population relative to the rural population which makes

urban adults more vulnerable to death (Kutty et al, 1993; Kutty et al, 1999; Joseph et al,

2000). It also seems paradoxical in a situation where rural population is relatively poor

and hence requires secondary health care at a lower cost. The secondary public health

care institutions are concentrated in the urban areas leaving private health care to rural

areas. (Kannan et al, 1991). Moreover, inequalities in the distribution of government

hospitals across the state also affect the access of people to secondary health services

(Narayana and Kurup, 2000). 

Adult Mortality Rate. The adult mortality rate (AMR) for different periods in Kerala

is shown in Table 2. It indicates the probability of dying between age x and x+i in a

hypothetical cohort who experiences the age specific death rate (ASDR) of a particular

year. In other words

i x xwhere q  is the probability of death in the age interval x and x+i and l  are the number

of survivors at age x and in the life table. 

Table 2 shows that the adult mortality (15-60 years) in Kerala has declined over the

years. It was 215 per 1000 persons in 1971-75 period and declined to 135 (80 points) in

2001-05. This decline was visible in both males and females. Female adults had

relatively low mortality in the past and their mortality rate dropped at a relatively faster

rate (89 points).

The difference in the mortality of young and old adults is another feature. Young

adults have comparatively low AMR (32) than the old adults (106) per 1000 population.

However, both young and old adults have experienced mortality reduction during the

last three decades but the rate of decrease has been slow for youngsters (23 points) than

for old adults (63 points). 

Differences between rural and urban adult mortality rates which is shown in the

appendix table of the paper is another aspect of discussion. It shows that the probability

of death of a rural adult (138) was higher than that of an urban adult (126) during the

period 2001-05. This difference is a reversal of the situation during 1971-75 when rural

adults were having relatively lower probability of death than urban adults. Major

reason behind this sharp change is caused by the dramatic decline of mortality of adult
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males in the urban areas, although AMR of male adults is still considerably higher in

both rural and urban areas.

The age difference in adult mortality is evident in the rural-urban context also. 

Young adults have relatively low mortality but their rural-urban difference which was

around 15 points during 1971-75 dropped to almost 6 points during 2001-05. By

contrast, this difference is very low for female young adults.  However, the experience

of old adults shows that this difference was 26 points during 1971-75 which came down

to less than 7 points during 2001-05. A major contributor to this change were the male

adults whose AMR came down from 50.58 to 0.17 points. It is interesting to observe that

urban old adults were the disadvantaged group in the earlier period but this group

overtook rural old adults in the recent period.

In short, AMR has declined in Kerala during the period 1971-75 through 2001-05.

Female adults have generally benefited more from this change. Moreover, urban people

have overtaken rural people in AMR decline. However, AMR is still high among old

male adults.

A major inadequacy of AMR, however, is that it does not show a comparative

picture with the improvement in life expectancy. Therefore we have estimated

temporary life expectancy (TLE) to identify adult mortality changes in the state.

Temporary Life Expectancy. The temporary life expectancy at selected exact age

intervals by sex for Kerala between the periods 1971-75 to 2001-05 is shown in table 3.

The temporary life expectancy from age x to x+i can be interpreted as the average

number of years that a ‘group of persons’ alive at exact age x will live up to age x+i

years (Arriaga, 1984). In other words

i x xwhere, e  represents the temporary life expectancy (TLE) from age x and x+i and T  is

the number of person-years lived at age x and above.

Table 3 shows that there has bee a substantial increase in TLE in adult ages over the

decades in Kerala.  But the nature and pace of this change has been different in different

age groups and in different time periods.  The TLE in the age group 15-60 years was 43

years and 44 years in the state for males and females respectively during the period

2001-05. This means that the adult mortality in the state accounted for a loss of around

2.3 years in the life of males and around 1.2 years in the life of females which is quite

substantial.
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The difference in TLE among various age groups is the other characteristic. Young

adults had already attained almost maximum TLE before 1971-75. However, the TLE

among old adults was nearest to the maximum for females only, although TLE had

increased in this age group also. There is still ample room for the increase in TLE among

male old adults.

On the other side, rural-urban disparities in TLE are nominal (see appendix table).

We have mentioned earlier about nominal rural-urban disparities in AMR. However,

it is evident that urban old adults have achieved a relatively better improvement in TLE

compared to rural old adults, especially the urban male adults in the age group of 40-60

years who had a lower TLE than rural old adults during 1971-75. Similarly, male adults

have lower TLE than females in all age groups. The sex disparities in TLE are higher in

older adults in both rural and urban areas. However, relatively low TLE for male adults

than female adults in the age group 40-60 years in both rural and urban areas is a matter

of concern.

Pace of Adult Mortality Change. A relevant fact of the pace of mortality reduction

is that it depends on the level of mortality already achieved. For instance, the possibility

of further reduction in mortality becomes difficult at low mortality levels. In this

context, neither the AMR nor the TLE is capable of measuring the mortality change. On

the other hand, a rapid reduction in mortality during adult ages is an indication of

‘delayed degenerative stage’ of epidemiological transition. Considering these facts, we

have estimated the annual relative change in TLE and analysed the survival curves to

find out the exact pace of change in AMR in the state.

Annual Relative Change in TLE. The index of Annual Relative Change (ARC) in TLE

during the period 1971-75 through 2000-05 in Kerala is recorded in Table 4. It represents

the percentage change in two mortality measures in relation to the total possible

reduction (Arriaga 1984). ARC can be calculated as

where n is the number of years and i is the maximum possible change in the age interval

x to x=i.

Table 4 indicates variations in the rate of change in TLE across age, sex and time-

period. It shows that major changes in the mortality have occurred between 1971-75 and
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1991-95. Moreover, the annual relative change in the TLE in  adult ages (15-60 years) for

both sexes have comparatively been slower than that in the early age group (0-15 years)

during this period. It should be noted that in the recent period 1991-95 to 2001-05 the

rate of annual relative change in the TLE has slowed down in all age groups. However,

young adults have experienced relatively faster decline than older adults except

between 1991-95 and 2001-05 and females between 1971-75 and 1981-85. The slowdown

in the annual rate of change  in younger adults  between 1991-95 and 2001-05 could be

due to the fact that the TLE of younger adults have rapidly approached the size of the

age interval. 

But the slow rate of ARC in TLE for old adults is a serious issue. The table shows

that the ARC for older male adults has been relatively slower than that of older female

adults except during the period 1981-85 through 1991-95. This is interesting because we

expected more rapid changes in the older age group considering the possibility of the

onset of delayed degenerative stage of epidemiological transition, indicating a shift of

mortality from older to the oldest ages. This may be an indication of a lag in moving

towards the fourth stage of epidemiological transition in Kerala. 

The analysis of rural-urban difference in ARC shows a similar picture (appendix

table). The ARC was relatively faster during the period 1971-75 and 1991-95 in both

rural and urban areas. Moreover, ARC was relatively faster in young adults and females

in general during these periods. On the other hand, urban areas had a faster ARC in

TLE in all groups between 1991-95 and 2001-05 except in females in the age group 15-60

years and 15-40 years. This pattern is a complete reversal of the pattern during the

period 1971-75 through 1981-85. 

Survival curves. The changing pattern of mortality can also be recognised from the

survival curves. Theoretically, the survival probability curve has three major

dimensions: vertical increment, mortality expansion and mortality compression.

Vertical increase in survival curves replicate the corresponding decline in the

probability of death in those age groups which push the mortality rates to advanced

ages (expansion of mortality). The expansion will be stopped hypothetically by

biological constraints of human life and the maximum expansion from younger and

adult ages will lead to phenomenal concentration of death near the biological maximum

age limits (mortality compression) (Olshansky and Ault, 1986; Olshansky and Cairn,

1990). Therefore, a comprehensive analysis of the survival curve gives information

about changes in mortality especially towards the older ages. 
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Figures 1 and 2 reflect the survival pattern of the people of Kerala. These figures

show that there is a significant increase in the survival rates in the state especially in the

young adult age groups indicating a rapid reduction in mortality in young adult ages.

The rapid decline in infant and child mortality in the past is shown through the vertical

increment in the survival probability for the two sexes. This has led to a corresponding

increase in the number of survivors to middle and old ages which is visible from the

slow drop-off of the survival curve of both the sexes. However, in the recent decades,

more survivors are getting concentrated in the old ages. In other words, mortality

reduction has been faster among older generations due to postponement of more deaths

to biological limits of human life span (mortality expansion). This is reflected from the

relatively faster rightward shift of the survival curves in the old ages.

It is also clear from figures 1 and 2 that there was a major transition in the survival

probability during the period 1951-60 through 1971-80 in both sexes possibly because

of better health care efforts in the state.  However, the pace of the shift in survival

probability appears to have slowed down considerably after 1971-80. Even among

Figure 1
Survival curves for Kerala males
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males, the vertical shift in the survival curve in the older ages has been smaller than

those of the other age groups.

Another observation is that the shape of the survival curve of females is steeper than

that of males. Nevertheless, the point of inflexion is not at the biological maximum even

in females. There is no perfect rectangular shape to survival curves in Kerala.

Conclusions

The analysis on mortality in Kerala shows that overall mortality patterns have shifted

towards older ages and mortality is relatively lower in young as compared to old adults.

The analysis reveals higher AMR among males compared to females. There is no

significant difference in AMR in rural and urban areas in Kerala. However, it has been

noticed in general that urban adult mortality dropped at a faster rate than adult

mortality in the rural areas in recent years which was a reversal of the 1971-75 situation.

Temporary life expectancy analysis also shows a decline in adult mortality.

Although males and females in both young and old adult ages have experienced

Figure 2
Survival curves for Kerala females
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improvements in TLE, ample room still exists specially for male old adults.  This is also

evident in rural and urban areas. Moreover, no significant disparity seems to exist

between rural-urban adult mortality rates. However, urban areas have surpassed the

rural population in achieving high TLE in the recent periods.

Both AMR and TLE inform us relatively high probability of death from non-

communicable diseases in adult ages. High AMR and low TLE in old adult males may

also be an indication of the same. The nominal disparity in rural-urban AMR and TLE

also reveals similar findings. It also negates the popular perception about the possible

rural-urban disparity in AMR due to the non-availability of medical care facilities and

existing life style patterns. However, the contribution of each of these factors to

lowering of rural-urban disparities is yet to be analysed.

Age, sex and time variations were noticed in the annual relative change in TLE and

survival probability. The pace of mortality decline has been slower in recent decades as

compared to the past. The slowdown of mortality decline is evident in males as well as

in females in both young and old adults except in female old adults.  A slowdown in

mortality decline in young adults may be because mortality reduction in this group is

fast approaching the maximum level of reduction. 

But the slow pace of decline in male old adults is a matter of concern. The slow pace

of reduction in the AMR in male old adults is visible for all periods but for a slight

acceleration between 1981-85 and 1991-95.  The rural-urban analysis also show similar

picture. However, no significant disparity exists between rural-urban areas in the pace

of mortality reduction. Never the less, the urban areas are in the forefront of the

reduction in general except females among the age-group of 15-40 years which is a

reversal of the earlier situation. At the same time, the lag in the change in the ARC of

TLE and the survival curves in both rural and urban areas in male old adults suggest

a high probability of death among male old adults in the state. 

These experiences of Kerala coincide with the neglected attention paid to AMR in

the developing countries despite the fact that Kerala has achieved low mortality rates

among infants, children and mothers by way of controlling communicable diseases.

Moreover, female AMR in Kerala is closer to that in higher income countries while male

AMR similar to that in lower and upper middle income countries. The low AMR in

young adults indicates that this population group is either less exposed to the risk or

is getting good health care in Kerala. But the high AMR in old adults especially in males

indicates the high probability of death from non-communicable diseases.  Perhaps, this
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may be due to high exposure to the causes of death mainly through the lifestyle and the

nature of medical care which exists in the state. Further, the similarities in the pattern

of AMR among both rural and urban areas indicate the severity of the problem

throughout the state.

A high AMR assumes importance where adults form a major part of the working

population. Even when AMR does not record a significant increase, the absolute

number of affected persons will continue to increase due to demographic transition.

Therefore, high AMR Kerala is also not an exception to this phenomenon. Moreover, if

AMR is a result of high prevalence of non-communicable/lifestyle related diseases, then

the chance of death among males is high. In a society where males are generally the

bread winner for the family, this assumes significance. The experience of Kerala

supports this argument.   The fact that mortality reduction is contributing to the health

care burden is relevant when the mortality reduction can be achieved by extending the

morbidity. Therefore, the already low AMR in Kerala should be re-evaluated

considering the high morbidity which we have discussed earlier. 

Finally, comprehensive understanding of mortality rates in Kerala requires a closer

attention to the epidemiological transition. The shift of the mortality from young to

adult ages is a proof of the epidemiological transition towards the delayed degenerative

stage. But the prevalence of high AMR without significant reduction for decades,

especially among male old adults in Kerala militates against the possibility of such a

situation in Kerala. It also calls into question, the existing health policies and hence the

possibility of attainment of delayed degenerative stage of epidemiological transition

and requires a comprehensive analysis of the dynamics of diseases as well as existing

health care provision and health-policies that deal with adult mortality. 
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Table 1

 Mortality and life expectancy status of selected (income-wise) group of countries

Income group Neonatal

mortality ratea

Infant mortality

rateb

Under- 5

mortality ratec

Adult mortality

rate (M,F)d

Low 41 80 126 316 (339,292)

Lower Middle 27 38 50 168 (201,132)

Upper Middle 12 19 22 208 (276, 138)

High 4 6 7 89 (115, 62)

Kerala 9 13 18 135 (185, 86)

India 37 55 72 215 (250,177)

Remarks:

a Death rates in the year 2004 per 1000 live births (Source: WHO 2009, RGI 2009)

b Probability of dying between birth and age 1 per 1000 live births, in 2007 (Source:

WHO 2009, RGI 2009)

c Probability of dying by age 5 per 1000 live births, in 2007 (WHO 2009); authors

calculation for Kerala in the year 2001-05

d Probability of dying between 15 and 60 years per 1000 population, in 2007 (WHO

2009); author's calculation for Kerala in the year 2001-05

Note: Numbers in parentheses indicate (male, female)
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Table 2

 Adult Mortality Rate in Kerala during 1971-75 to 2001-05 (in 1000 population)

AMR 1971-75 1981-85 1991-95 2001-05

Ages (15-60)

Person 214.83 179.74 153.02 134.89
Male 252.95 238.32 209.27 184.53

Female 174.79 122.16 99.4 85.63
Ages (15-40)

Person 55.56 42.91 33.19 32.33
Male 62.12 49.94 44.15 42.29
Female 49.44 35.84 24.5 23.12
Ages (40-60)

Person 168.64 142.96 123.94 105.99
Male 203.47 198.28 172.74 148.52
Female 131.87 89.53 76.78 63.99

Source: Author's calculations

58



Adult Mortality in Kerala

Table 3

Observed Temporary Life Expectancies at selected exact age intervals by sex for

Kerala, (1971-75 to 2001-05)

TLE 1971-75 1981-85 1991-95 2001-05

Age (15-60 years)     
Person 42.09 42.67 43.15 43.29
Male 41.67 42.03 42.52 42.69
Female 42.51 43.25 43.7 43.85

Age (15-40 years)     
Person 24.44 24.55 24.68 24.69
Male 24.41 24.49 24.59 24.62
Female 24.47 24.62 24.74 24.76

Age (40-60 years)     
Person 18.69 18.93 19.10 19.22
Male 18.40 18.47 18.76 18.88
Female 18.99 19.32 19.44 19.55

Source: Author’s calculations
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Table 4

Index of Relative change in Temporary Life Expectancies in Kerala in exact age

intervals in Kerala, by sex

1971-75 to 1981-85 1981-85 to 1991-95 1991-95 to 2001-05

Age (0-15 years)
Person 6.39 8.34 1.34
Male 5.45 8.00 -0.87
Female 7.45 8.62 1.64

Age (15-60 years)

Person 2.20 2.25 0.78
Male 1.15 1.75 0.74
Female 3.47 2.89 1.29

Age (15-40 years)

Person 2.23 3.13 0.37
Male 1.36 2.10 0.75
Female 3.37 3.58 0.70

Age (40-60 years)

Person 2.00 1.77 1.37
Male 0.43 2.07 1.00
Female 3.98 1.78 2.28

Source: Author’s calculations

Note: * indicates midpoint between the period
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Appendix Table

Rural-Urban difference in AMR, TLE, and ARC of TLE in Kerala

during 1971-75 to 2001-05

 Age 15-60 years Age 15-40 years Age 40-60 years

Person Male Female Person Male Female Person Male Female

Rural (AMR)

1971-75 213.0 248.0 176.5 57.7 64.6 51.5 164.8 196.1 131.8

1981-85 175.1 232.2 120.3 43.9 49.9 38.2 137.3 191.9 85.4

1991-95 152.9 209.1 101.3 34.8 46.7 26.8 122.3 170.4 76.5

2001-05 137.6 186.3 89.8 33.6 44.4 23.9 107.7 148.5 67.6

Urban (AMR)
1971-75 226.7 283.1 165.5 43.2 48.4 38.1 191.8 246.7 132.5

1981-85 203.5 266.3 138.0 42.3 50.6 33.8 168.3 227.1 107.8

1991-95 154.2 215.6 94.0 28.0 43.0 17.2 129.9 180.4 78.1

2001-05 126.2 179.3 73.2 28.0 36.0 20.9 101.1 148.7 53.4

Rural (TLE)
1971-75 42.1 41.7 42.4 24.4 24.4 24.5 18.7 18.5 19.0

1981-85 42.7 42.1 43.2 24.5 24.5 24.6 19.0 18.5 19.3

1991-95 43.1 42.5 43.6 24.7 24.6 24.7 19.1 18.8 19.4

2001-05 43.2 42.6 43.8 24.7 24.6 24.8 19.2 18.9 19.5

Urban (TLE)
1971-75 42.3 41.7 42.9 24.5 24.5 24.6 18.6 18.1 19.1

1981-85 42.5 41.9 43.2 24.6 24.5 24.6 18.8 18.3 19.3

1991-95 43.3 42.5 44.0 24.7 24.6 24.8 19.1 18.8 19.5

2001-05 43.5 42.9 44.0 24.7 24.7 24.8 19.3 18.9 19.7

Rural (ARC-TLE)
1972-82 2.4 1.3 3.5 2.3 1.6 3.2 2.2 0.4 4.4

1982-92 2.0 1.4 2.6 3.0 2.1 3.4 1.4 1.8 1.3

1992-02 0.7 0.6 1.5 0.3 0.0 1.3 1.2 1.0 1.8

Urban (ARC-TLE
1972-82 0.9 0.4 1.6 0.5 -0.1 1.2 1.5 1.0 2.2

1982-92 3.6 2.3 5.2 4.2 1.7 6.2 3.2 3.1 3.8

1992-02 1.1 1.7 0.5 0.9 3.8 -2.0 1.9 1.0 3.8

Source: Author's calculations 
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Introduction

The risk of death during the first three years of life  has special importance because

children in the developing countries  are vulnerable to infectious diseases such as

diarrhoea, malaria, acute respiratory infections (ARI) and parasitic and vaccine

preventable diseases  like  tetanus, measles and pertussis, etc. (Tsui et al, 1988). In these

countries, the risk of death in young children is  30 to 40 per cent than the risk of death

in any other age group barring the old ages. Around 70 per cent of the deaths in young

children are due to  infectious diseases such as diarrhoeal diseases, acute respiratory

infections (pneumonia), measles and malaria (Yohannes et al, 1992). These diseases are

not common in children below six months of age presumably due to the protection

resulting from breast feeding. Thereafter,  prevalence of these diseases increases with

the age of the child.  Diseases like  diarrhoea and acute respiratory infections have a

peak prevalence in  children  aged 7-24 months. (Roy, 2003). As such, several studies

have suggested  special care for children of aged 7-36 months (Tsui et al, 1988; Roy,

2003; Bairagi et al, 1999).

According to the National Family Heath Survey (NFHS) 2005-06, child mortality and 

under five mortality in  Madhya Pradesh were respectively 26.5 and 94.2 per 1000 live

births during the period 2002-05. The high level of child mortality in the state is mainly

due to poverty. Rural poverty usually coexists with illiteracy, un-employment, under

nutrition, poor health and low status of women. Child mortality differs remarkably
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between urban and rural areas of the state. Mother’s education, mother’s age at

childbirth, birth order, and sex of the child are the important determinants of infant and

child mortality (Bairagi et al, 1999).  It is noted that preceding short birth interval

adversely affect infant survival and infant and child mortality (Koenig et al, 1990).

The purpose of this paper is to investigate the level and determinants of  child

mortality in children below three years of age  in Madhya Pradesh by selected

socioeconomic and demographic characteristics. The  study also attempts to identify the

important factors that affect mortality of children below three years of age and their

relative  importance.

Data and Methodology

The analysis is based on the data available through NFHS 2005-06 which collected

information on fertility, family planning, infant and child mortality, reproductive and

child health, nutrition of women and children, the quality of health and family welfare

services and socioeconomic conditions for all the States and Union Territories of India

including Madhya Pradesh. In Madhya Pradesh, the survey covered more than 7000

households selected on the basis of a statistically representative sampling design.

The present analysis is limited to 1712 live births preceding three years of the survey. 

Child mortality (mortality under three) is considered as the dependent variable. Direct

estimates of the probability of death in the first three years of life were calculated for

each category of independent variables which were grouped into two broad categories -

 socio-economic variables and demographic variables. The socio-economic variables

included  mother’s education, socioeconomic status of the household and mother’s

work status. Demographic factors (which are also called maternal factors) included

mother’s age at childbirth, birth order, preceding birth interval, and sex of the child.  In

order to investigate possible relationship between the dependent and the explanatory

variables, bivariate analysis was carried out. In addition, Cox proportional hazard

model  (Cox, 1972) was also applied  to identify the relative importance of independent

variables in influencing child mortality. Four proportional hazard models were fitted.

First, a univariate  model was fitted to examine the gross effect of each socio-economic

and demographic variable on child mortality. The second model estimated the effect of

each variable net other variables. Similarly, demographic variables were also included

in the model. Finally, the fourth model was fitted to see the net effect of socio-economic

and demographic factors on child mortality.
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Results

Table 1 shows that, more than fifty per cent  of the children were  from the rural areas

of the state and in case of almost 46 per cent children, the mother was illiterate.

Similarly, more than 50  per cent of the households had a low standard of living index

while the standard of living index was high in only about 12 per cent households. A

very small proportion (12.3 per cent) of the households had medium economic

standard. In case of about  70  per cent children, the mother was not  engaged in any job

other than the household work. Around one fourth of the mothers covered in the survey

had only one child. The age of the mother at the birth of the child was quite low in the

state. About 12 per cent mothers were adolescent, aged less than 20 years while majority

(72 per cent) were in the age group 20-29 years.

Table 2 shows the risk of death in the first three years of life according to some

selected socio-economic characteristics. It may be seen from the table that child

mortality under age three was higher among rural children than their urban

counterparts. Education of the mother was inversely related with child mortality with

literate mothers experiencing lower child mortality. Children belonging to households

with at least medium standard of living index  experienced lower probability of death.

Child mortality was also found to be low among non-working mothers.

Table 3 shows under-three mortality rates by some selected demographic

characteristics. It indicates that the under-three mortality is the highest among

adolescent mothers. Similarly, children with longer preceding birth interval and lower

birth order experienced lower mortality. Under-three mortality has also been found to

be  lower among the male children as compared to the female children.

Results of the application of the Cox proportional hazard model are given in table

4. A variable is considered significantly associated with under-three mortality rate when

its P value was less than 0.10. This relatively high significance level is chosen instead of

the usual 5 per cent level  in order not to miss any possible variables associated with the

mortality. When all independent variables were taken separately, the hazard analysis

suggested that residence, women’s education and socioeconomic status of the

household were statistically significantly associated with the risk of death in children

below three years of age. As expected, children of illiterate mothers experienced higher

mortality than children of literate mothers. Similarly, children belonging to households

with low standard of living index have almost 2  times higher risk of death in the first

three years of life than children belonging to households with medium and high
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standard of living index. Children of working mothers faced slightly higher risk of

death in the first three years of life than children of  non-working mothers.

Demographic variables such as mother’s age at childbirth, birth order and preceding

birth interval have also been found to be statistically significantly associated with child

mortality. Children born to the mothers aged less than 20 years and 20-29 years

experienced respectively 1.9 and 2.2 times higher risk of death  as compared to children

born to mothers aged at least  30 years. Children of birth order 2 or 3 are 1.32 times

more likely and child with birth order 4-6 and child of birth order 7 and more are likely

to be 2.06 and 2.44 times higher respectively than children of birth order one. Children

with preceding birth interval less than equal to 12 months and 13-24 months faced

higher odds of dying than those with birth interval 37 months and above. Male children

experienced lower hazard of dying than female children.

In the second model, when all the socioeconomic variables are taken together, only

mother’s education and socioeconomic status were found to be statistically significant.

But when demographic variables were also included in the  model, mother’s age at

birth, birth order and preceding birth interval were also found to be statistically

significantly associated with child mortality.

Finally when all socio-economic and demographic variables were included in the

analysis, only socioeconomic status was found to be statistically significantly associated

with child mortality. Inclusion of the demographic variables resulted in a decrease in

the effect of mother’s education, residence and socioeconomic status on child mortality,

yet only socioeconomic status continued to be statistically significantly associated with

the mortality in children below three years of age. The inclusion of socio-economic

variables along with the demographic variables in the model  seems to have very little

or no  impact on the effect of demographic variables on child mortality. All the

demographic variables except sex of the child remained statistically significantly

associated with the risk of death in the first three years of life.

Discussion and Conclusion

This study demonstrates that the demographic variables dominate the socio-economic

variables in influencing mortality in children below three years of age. Similar findings

have been observed by Gubhaju and others (Gubhaju et al, 1991) and Jatrana (1999).

Gubhaju and others, using data from Nepal, have argued that in the less developed

areas which are at early stages of development, demographic rather than socio-
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economic factors are more important determinants of mortality. Jatrana, on the other

hand, has argued that the relative importance of the effect of socio-economic and

demographic factors on mortality varies with the level of socio-economic development. 

In this study, education of the mother has emerged as a very important factor to

influence child mortality. It is generally agreed that education acts as an independent

determinant of child mortality and, at times, it is considered as a proxy to other social

variables. Education of the mother influence child survival through different pathways

including enhanced socio-economic status, greater health choice for children such as

interaction with medical personnel, cleanliness, emphasis on child quality in terms of

fewer children, and more food and capital investment (Caldwell, 1979; Helen, 1984).

Moreover, mother education seems to have indirect effects through antenatal care

during pregnancy and  family formation patterns. 

The working status of mother is also found to be important determinant of child

mortality. As the working mothers get less time to take care of their children, children

of working mothers appear to face a comparatively higher risk of death in the first three

years of life as compared to children of non-working mothers.

Standard of living of the family which was taken as the proxy for family income, is

found to be one of the most important factor influencing child mortality. Better standard

of living enables the mother to have greater health choices for children and to have

more food and capital investment. The present study has revealed that, children

belonging to households with low standard of living experienced relatively higher risk

of dying compared to children belonging to households with better standard of living.

This implies that overall improvement in the standard of living can contribute

significantly in reducing mortality in children aged less than three years.

Three demographic factors - mother’s age at childbirth, birth order, and preceding

birth interval - have been found to have powerful effect on the child survival probability

in the first three years of life. This is expected as  very young mothers may not be

physiologically and emotionally mature enough to adequately manage the pregnancy

(Pebely and Stupp, 1987). Moreover, young mothers have poor child care skills which

derives partly from the inexperience in child rearing (Suchindran and Adlakha, 1981).

The preceding birth interval has also been found to be significantly associated with

the risk of death in the first three years of life. Moreover, children of first, second to

third birth orders are found to be more likely to survive than children of birth order

four and above. A plausible reason could be that children of higher birth order receive
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poorer food and care by virtue of being born in large families (Rajna et al, 1998). In

Madhya Pradesh, a very large proportion of women get married at a young age, and

become mother immediately after marriage which is deleterious for both the mother

and the child. Increasing the age at marriage of females will definitely help in

decreasing the risk of death during early childhood. Special attention should therefore 

be given to identifying reasons for early marriage of females and steps should be taken

to address  the problem. 
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Table 1

Percentage of the children according to some selected socioeconomic and

demographic variables, Madhya Pradesh, 2006

Characteristics Percent N
Residence

Urban 

Rural

42.8

57.2

733

979
Women education

No

Primary

Secondary

Higher

45.9

16.6

29.1

8.5

785

284

498

145
Socioeconomic status

Low

Medium

High

50.1

12.3

37.6

858

211

643
Working status

No

Yes

69.8

30.2

1195

517
Mother’s age at birth

<20 years

20-29 years

30-49 years

12.1

72.3

15.6

207

1237

268
Birth order

1

2-3

4+

25.6

46.0

28.4

439

788

485
Preceding birth interval

<12 months

13-24 months

24   months+

1.8

21.1

45.6

31

361

781
Sex of child

Male

Female

53.0

47.0

907

805
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Table 2

Distribution of live births, deaths and mortality rates under three by some selected

socio-economic variables, Madhya Pradesh, 2006 

Variables Live births Deaths Under three

mortality rate

(per thousand)
Residence

Urban

Rural

733

979

35

70

47.8

71.5
Women’s education

No education

Primary

Secondary

Higher

785

284

498

145

60

20

23

2

76.4

70.4

46.2

13.8
Socioeconomic status

Low

Medium

High

858

211

643

70

8

27

81.6

37.9

41.9
Working status

No

Yes

1195

517

69

36

57.7

69.6

71



Mortality, Health and Development in India

Table 3

Distribution of live births, deaths and child mortality rates by some selected

demographic variables, Madhya Pradesh, 2006  

Variables Live births Deaths Under three

mortality rate    

(per thousand)
Mothers age at birth

<20 years

20-29 years

30  years+

207

1237

268

16

75

14

77.3

60.6

52.2
Birth order

1

2-3

4-6

7+

439

788

394

91

18

44

34

9

41.0

55.8

86.3

98.9
Preceding birth interval

<12 months

13-24 month

25-36 months

37  months+

31

361

381

400

6

38

15

18

193.6

105.3

39.4

45.0
Sex of child

Male

Female

907

748

48

57

52.9

76.2
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Table 4

Relative risk of child death by selected socio-economic and demographic variables

Variables Relative risk of dying
Model 1 Model 2 Model 3 Model 4

Socioeconomic variables
Residence

Urban(RC)

Rural

1.00

1.52**

1.00

1.19

-

-

1.11

1.00
Women’s education

No education

Primary

Secondary

Higher(RC)

5.64**

5.18

2.38

1.00

4.47**

4.44**

3.31

1.00

-

-

-

-

2.51

3.28

2.94

1.00
Socioeconomic status

Low

Medium

High (RC)

1.98***

0.89

1.00

1.66*

0.75

1.00

-

-

-

3.32*

1.36

1.00
Working status

No

Yes

1.18

1.00

1.02

1.00

-

-

2.03

1.00
Demographic variables

Mothers age at birth

<20 years

20-29 years

30  years (RC)+

3.82*

2.08

1.00

-

-

-

3.03*

1.73

1.00

2.62*

1.65

1.00
Birth order

1

2-3

4-6

7+

1.00

1.32

2.06**

2.44**

-

-

-

-

1.00

1.25

1.78**

2.17*

1.00

1.19

1.56*

2.01*

Preceding birth interval

<12 months

13-24 month

25-36 months

37  months+

4.36***

2.36***

0.86

1.00

-

-

-

-

3.74***

2.06**

0.77

1.00

3.93***

2.04**

0.76

1.00
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Variables Relative risk of dying
Model 1 Model 2 Model 3 Model 4

Sex of child

Male

Female

0.74

1.00

-

-

0.69

1.00

0.72

1.00
RC = reference category, *  = P<0.10, **  = P<0.05, ***  = P<0.01
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Introduction

One of the determinants of population growth is mortality. With the advancement of

the medical technology, the world has witnessed a rapid decline in mortality but, in the

developing countries, infant and child mortality are still very high in comparison to the

developed countries. Thus, the primary concern for these countries is to reduce the level

of infant and child mortality. Levels and trends of infant and child mortality are often

taken as indicators of the level of development. Infant and child mortality is also an

excellent measure of the level and quality of health care and other social activities

prevailing in a population. A low infant and child mortality rate reflects the availability

of good health services and its proper utilisation by the community. Child mortality is

measured by the probability of death between the first and the fifth birthday whereas

infant mortality is measured by the probability of death before the first birthday. 

Government of India has launched several child survival programmes in the past.  Due

to these programmes, perhaps, a rapid decline in infant and child mortality was

observed in the past but during the last decade of twentieth century, the rate of decline

has slowed down considerably and at present, it appears to have halted leading to

stagnation in child mortality.

During the last fifty years, studies on death during young ages have mostly been

related to infant mortality. But it has been increasingly realised that child loss i.e.

mortality under age five needs to be examined in addition to infant mortality. The most
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common problem in such studies is associated with the data on deaths during infancy

and childhood which suffer from substantial degree of errors. Usually errors occur due

to recall laps which result in omission of events, misplacement of dates and distortion

of reports on the duration of vital events. In such situation, development of probability

models is perhaps the most appropriate way to minimise the effects of these errors. A

probability model, actually, smooths the data and provides a reasonable explanation of

phenomenon under study.

Representation of mortality data via a parametric model has attracted the attention

of demographers and statisticians for over a century. Perhaps, the most popular model

was given by Gompertz (1825)  which is still used by demographers. Renshaw (1991)

presented generalised linear and nonlinear modelling approach to mortality graduation

and provided arguments in their favour. An attempt to represent mortality across the

entire age range was the eight parameter non-linear model of Heligman and Pollard

(1980).  These models have been used in the past for a wide range of mortality data.

Since, the force of mortality is relatively high at the early stages of life than at the teen

ages. Graduating the survival function at the young ages has also been attempted by

many researchers. Keyfitz (1977) was probably the first person to attempt the study of

infant mortality by using hyperbolic function. Later, Hartman (1982) proposed a

logarithmic approximation and Weibull function was recommended by Cheo (1981).

Krishnan and Jin (1993) fitted the pareto distribution to the national data of Canada for

studying distribution of infant deaths. Chauhan (1997) suggested the use of finite range

model for describing the distribution of infant mortality. These models are based on the

duration of life or the survival time. Bhuyan and Degraties (1999) suggested the use of

Polya-Aeppli model to study the pattern of child mortality. They used number of child

deaths in the household to describe the pattern of child mortality. 

Motivated by the fact that life time data related to child mortality may have more

bias than data on child loss and keeping in view the fact that the study of the

distribution of child loss has been a powerful device for explaining changes and

variation in the population, this paper develops some probability models for the

number of child loss among females for a fixed parity through a suitable model. The

models so developed have been used for comparing the risk of child loss between

different groups of population. Application of these models is illustrated through their

application to the data from Madhya Pradesh available through the National Family

Health Survey-3.
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Construction of Models

Consider females with parity n and  denote by p the probability of death under age five

of a child born to a female and by X the total number of child deaths out of n.  Thus X

is a random variable which denotes the number of child death to a female for fixed

parity n.

The model is developed under the assumption that every child born to a female will

either die before age five or survive up to the fifth birth day.  Let us define for ith

i (i=1,2,…, n) child born to a female, a random variable z that takes value 1 if the child

idies before age five and 0 otherwise.  Thus z ’s are Bernoulli variable.  Now if we

assume that death of children (born to a female) below age five are independent of each

other having same probability p, then total number of child death X to the female is

nothing but sum of independent Bernoulli variables and hence follows a binomial

distribution. Therefore, the distribution of X may be given by

(1)

where x = 0, 1, 2……………..n.

Model-1. In this model, we consider that the population consists of a large

proportion of females, who did not experience any child loss during their reproductive

period. Due to more observations with zero counts, the frequency of zero cells is

inflated and the resulting over dispersion cannot be modelled accurately with the

simple binomial model. In such a scenario, we may use zero inflated binomial model.

We assume that the proportion of females who are prone to the child loss be " so that

(1-") is the proportion  of females who did not experience any child loss during their

reproductive span. Therefore, the probability density function of zero inflated binomial

model is

(2)

The zero class data can be partitioned into the females who did not experience any child

00loss (denoted by X ) and the females who experience any child loss but no response

0l 00 0l 0were recorded (denoted by X ). X  is estimated by (1- ")and X  and estimated as (N -

01+"), where N  is the proportion of zeros cell frequency.

Model-2. Here, we have assumed that death of children below age five years to a

female having probability ‘p’ is a random variable following some distribution g(p). It
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varies from female to female and follows beta distribution of the first kind with

parameters (a, b) which is defined as:  

(3)

Since ‘p’ varies from 0 to 1 and beta distribution enjoys the property of flexibility and

capability of accommodating wide range of variability, this model seems to be most

suitable model for p. 

Thus, the joint distribution of x and p is given by

(4)

and the marginal distribution of x is given as 

 (5)

where,  x = 0, 1, 2……………..n.

The above distribution (5) is known as beta-binomial distribution and it is a natural

extension of binomial model. The parameters a and b of the model are its shape

parameter. If someone is interested in getting a single value (like p) for comparing the

child death of two places, one may take mean as an estimate of average child death of

the region.

Estimation Procedure. Method of Moment (MM) estimates of Model-1. The moment

estimates of the parameters " and p of model (2) can be obtained as follows

(6)

1 2Let :  and :  denote the first two moments about zero for data in hand. Replacing 

1 2E(X) and E(X ) by :  and :  in the above equation, we get two equations with two2

unknowns " and p as given below:

(7)

Method of Moment (MM) estimates of Model-2. The moment estimates of the

parameters a and b of the model (5) can be obtained as follows

(8)
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1 2Let :  and :  denote the first two moments about zero for data in hand. Replacing 

1 2E(X) and E(X ) by :  and :  the above equation, we get two equations with two2

unknowns a and b which can be solved easily.

Results and Discussion

To illustrate application of the models, data from NFHS-III, 2005-06 for Madhya

Pradesh have been used. The survey collected information from ever married females

in age group 15-49 years on fertility, mortality, family planning and important aspects

of reproductive health, etc. Information on all live births to a females and their survival

status at time of survey was also collected. In case of death, age at death was recorded.

Females having no birth during 5 years preceding the survey  are assumed to have

completed their reproductive period and only such females were considered. To avoid

censored cases, we have taken the females who are not having any birth in the last five

years.

Tables 1 through 5 show the expected frequencies along with the observed

frequencies for parity 3-7 for Madhya Pradesh females. Estimate of parameters, the

value of P  with degree of freedom along with the average risk of child loss to a female2

are also given in the respective tables. The value of P  shown in the tables clearly2

indicate that both the models described well the distribution of child loss to the females

for fixed parity.  The advantage of the model-1 is that the parameters involved have

physical meaning such that p is the risk of child loss to a female whereas (1-") is the

proportion of females who did not experience any child loss during her reproductive

span. From the tables it can be easily seen that the risk of child loss is increasing with

the parity of females in general. Table 6 reveals that the observed proportion of females

experienced and respond zero child loss and estimated proportion of the females who

00did not experience any child loss (denoted by X ) and the females who experience any

0lchild loss but no response were reported (denoted by X ). For the lower parity females,

the proportion who experiences any child loss but no response were reported is found

more than higher parity females perhaps they are young and don’t want to remember

and express the gloomy episode occurred in their life.

Another added advantage of the use of the model-II is that as soon as we get the

estimate of a and b, we may get an estimated distribution for p for the population. It is

worthwhile to be noted that the model provides a way to study the distribution of p

which cannot be studied otherwise since p itself is unobservable. Figure 1 shows the age
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distribution of risk of child death which is not observable directly. For lower parity

females, the risk of child death is left skewed and leptokurtic than in higher parity

females and as parity increases the distribution of child deaths becomes flatter and

flatter.

Conclusion

The above finding suggest an important massage which will be supportive in

formulating policies regarding the reduction of the level of child death to the program

makers that there is no need to compel a programme for the whole population because

the risk in the whole population is not same, there are some group having different level

of risk and then the program can be implemented accordingly. Also the analysis

provides an insight to know the behaviour of the risk parameter for various populations

which is generally unobserved.

Figure 1
Distribution of infant deaths
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Table 1

Expected and observed distributions of child deaths to the females

in Madhya Pradesh with parity 3.

Number of

dead

children

Observed number

of females

Expected number of females

Inflated Binomial Beta Binomial

0 621 620.901 620.869
1 74 74.298 74.391
2 5 4.72 4.609
3 0 0.00014 0.131
Total 700 700 700

- -

Mean 0.12 p=0.060 a=1.927
Variance 0.119886 0.672 b=46.241
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Table 2

Expected and observed distributions of female child deaths

in Madhya Pradesh with Parity 4

Number of dead

children

Observed number

of females

Expected number of females

Inflated Binomial Beta Binomial

0 349 349.554 349.24
1 107 105.301 106.212
2 16 17.775 16.922
3 2 1.333 1.559
4 0 0.038 0.067

Total 474 474 474
- -

mean 0.305907 p=0.101 a=2.786
variance 0.305155 "=0.756 b=33.645
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Table 3

Expected and observed distributions of female child deaths

in Madhya Pradesh with Parity 5.

Number of dead

children

Observed number

of females

Expected number of females

Inflated Binomial Beta Binomial

0 159 162.203 161.459
1 111 101.59 103.772
2 30 38.982 36.928
3 10
4 1 8.224 8.841
5 0

Total 311 311 311

3.111 2.368

Mean 0.659164 p=0.161 a=2.597
Variance 0.649104 "=0.819 b=13.160
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Table 4

Expected and observed distributions of female child deaths

in Madhya Pradesh with Parity 6.

Number of dead

children

Observed number

of females

Expected number of females

Inflated Binomial Beta Binomial

0 59 60.018 57.995
1 49 45.789 50.908
2 28 31.237 27.903
3 12

13.957 14.194
4 3
5 0
6 0

Total 151 151 151

0.415 0.135

mean 1.013245 p=0.214 a=2.271

variance 1.072672 "=0.788 b=8.935
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Table 5

Expected and observed distributions of female child deaths

in Madhya Pradesh with Parity 7

Number of dead

children

Observed number

of females

Expected number of females

Inflated Binomial Beta Binomial

0 23 23.155 22.142
1 27 28.145 30.845
2 30 26.529 24.673
3 12

20.112 19.34
4 3
5 2
6 0
7 0

Total 97 97 97

0.747 1.946

Mean 1.494845 p=0.239 a=3.215
Variance 1.404613 "=0.893 b=7.538
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Table 6

Expected and observed proportion of zero  cell of the distributions of female childth

deaths in Madhya Pradesh.

Parity Zero  cell proportionth

0[N ]

proportion of females

who did not

experience any child

loss

00[X ]

proportion of females

who experience any

child loss but no (zero

child loss) response

0lwere recorded [X ]
3 0.887 0.328 0.559
4 0.736 0.244 0.492
5 0.511 0.181 0.330
6 0.391 0.212 0.179
7 0.237 0.107 0.13
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Multiple Infant Deaths at Family Level

New Evidences

Mohammad Shannawaz

Introduction

Clustering of child deaths is the consequence of siblings exposed to similar mortality

risks. Family  is the second level  of clustering in addition to the first level clustering

that is death of a sibling is related to the death of another sibling. 

Many researchers in the past have observed  that even after considering a range of 

socio-economic and demographic factors, some variability remains unexplained because

of the unobserved heterogeneity in the population (Guo, 1993; Sastry, 1996). Clustering

of mortality among siblings and among children residing in the same family or

community is due in part to children sharing the same  family and community

characteristics. However the correlation may persist even after controlling for observed

covariates. The remaining correlation is a consequence of genetic, behavioural, and

environmental factors  related to mortality  and are common to a group of children but 

are not observed or measured. 

Many studies have analysed  levels, trends and determinants of infant and child

mortality in India (Jain and Visaria, 1985; Pandey et al, 1998).  Pandey and others (1998)

highlighted  gender differentials in infant and child mortality. Bhat and Zavier (1999)

observed  that the overall correlation between child mortality and child malnutrition

was stronger (0.71) than the correlation between child malnutrition and poverty (0.38).

Das and Dey (2003) observed  that neonatal mortality was a significant component of 

infant mortality. For social and biological reasons, women of reproductive ages have a
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higher chance of being under nourished. Increased perinatal and neonatal mortality,

higher risk of low birth weight babies, stillbirths and miscarriages are some of the

consequences of under nutrition in women (Krasovec and Anderson, 1991). Cleland and

Sathar (1984) observed  that the effect of preceding  birth interval on child mortality is

less pronounced than that of subsequent interval.

Sastry (1995) showed that community factors are significant predictors of death

clustering rather than mother’s competence and known causes of heterogeneity failed

to explain the complex mechanism of death clustering. Zenger (1993) described the

causal mechanism that stems from the death of a child on the risk of the death of the

next sibling but her models include either the previous child’s survival status or

unobserved heterogeneity but not  both.  Guo (1993) found that the most of the death

clustering in Guatemalan families could be explained by household economic status

and the mother’s education. He observed that such well known factors do not add much

to the understanding of child mortality. Das Gupta (1990) analysed  clustering of child

deaths among women in low socio-economic and educationally disadvantaged group.

Meegama (1980) found that 33 per cent  of reported child deaths in Sri Lanka fertility

survey occurred to 1.5 per cent mothers  and 43 per cent  neonatal deaths occurred to

3 per cent  mothers. Ronsmans (1995) has highlighted the patterns of death clustering.

This paper analyses patterns of death clustering in India and in Uttar Pradesh,

Maharashtra and Kerala which are purposely chosen on the basis of the prevailing

levels of development and demographic situation. Uttar Pradesh is a backward state in

terms of both demography and development, Maharashtra is a developing state and

Kerala is a developed state in the terms of socio-economic development and

demographic transition among the Indian states. 

Data Source

The analysis is based on the data available through the  National Family Health Survey

(NFHS) 1992-93, 1998–99 and 2005-06. NFHS provides information on important aspects

of health, fertility, mortality, family planning, and health care in India and states based

a statistically representative sample. NFHS 1992-93 covered 89,777 ever-married women

in age group 13-49 years from 24 states and the National Capital Territory of Delhi. In

NFHS 1998-99, more than 90,000 ever-married women of 15–49 years of age were

interviewed while 124,385 women of age 15-49 years and 74,369 men of age 15-54 years

were interviewed in NFHS 2005-06.
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Pattern of Infant and Child Death Clustering

The distribution of live births and infant deaths shows that majority of infant deaths are

concentrated in a small proportion of  families. Table 1 shows that  the concentration of

child deaths by different socioeconomic characteristics of the family. Death clustering

is more prevalent in rural than in urban areas. In Maharashtra, the proportion  of

mothers having multiple child deaths has also been found to be considerably high in

urban area and this may be due to large proportion of population living in urban slums.

The prevalence of death clustering was the highest in illiterate mothers but, in Kerala,

it was the highest among mothers who were educated up to the secondary level. Death

clustering was more prevalent among non working women but the difference was not

statistically significant. Maharashtra shows a different picture as more than 75 per cent

working women experienced multiple child deaths. The high prevalence of death

clustering in working women in Maharashtra may be the result of women working

mainly in the unorganised sector with poor working conditions.  Death clustering is

high among Hindus where more than 80 per cent  women experienced multiple child

deaths. The prevalence of death clustering is significantly low in woman headed

households compared to households headed by men. Among different social groups,

the prevalence of death clustering is higher more among women belonging to other

classes rather than to Scheduled Castes, Scheduled Tribes, and other backward classes. 

Prevalence of death clustering has been found to be low in  non nuclear families

compared to nuclear families.

Table 2 shows that about 95 per cent of the children are born to the families which

have at least two children whereas there are only about 20 per cent families which have

five or more children but account for around 39 per cent of the total children born. A

preliminary analysis of the extent of  infant death clustering is carried out at the family

level because families having more than one  infant death have higher mortality risk

then other families. Families which have experienced two or more infant deaths are only

5 per cent of  the total families  but they accounted for  nearly 47 per cent of the total

infant deaths. On the other hand, families which experienced three or more infant

deaths are only 2 per cent  of the total families  but accounted for  nearly 20 per cent of

the total  infant deaths. At the same time, about 80 per cent of women had not

experienced any child death and about 14 per cent experienced only one child death.

In the urban areas, only 3 per cent  of women who had experienced more than two

infant deaths accounted for more than 40 per cent of the total infant deaths. By
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comparison, in the rural areas, 6 per cent of the women had experienced more than two

infant deaths but accounted for almost half of the total infant deaths 

Death clustering shows remarkable variation across different states of India. In Uttar

Pradesh, families which have experienced two or more infant deaths are only 10 per

cent of the total families  but contributed to nearly 55 per cent of the total infant deaths

whereas families which have experienced three or more infant deaths were only 3.4 per

cent  but contributed to nearly 26 per cent of the total infant deaths. In Maharashtra,

only 3 per cent families experienced two or more infant deaths but contributed to nearly

38 per cent of the total infant deaths while only 0.6 per cent families  experienced three

or more infant deaths but contributed to nearly 14 per cent  of the total infant deaths.

In Kerala, on the other hand, only 1 per cent families  experienced two or more infant

deaths but contributed to nearly 28 per cent  of the total infant deaths. Those families

in Kerala which had experienced at least two infant deaths accounted for about 56 per

cent of the total infant deaths – 84 per cent in the urban areas and 48 per cent in the rural

areas. By contrast, families which had experienced at least two infant deaths in Uttar

Pradesh accounted for only 19 per cent of the total infant deaths – 27 per cent in urban

and 17 per cent in rural areas. This shows that death clustering is more in Kerala as

compared to Uttar Pradesh. 

Death clustering is not uniformly distributed with different socio-economic

characteristics of the family and this is expected. Table shows the distribution of infant

deaths and birth by total children ever born by different background characteristics.

Among families with low standard of living index, about 8 per cent  of the women who

had experienced more than two infant deaths accounted for  more than 52 per cent of

the  of total infant deaths. Education has well known impact on infant mortality. About

8 per cent of the illiterate women experienced at least 2 infant deaths and these women

accounted for about 52 per cent of the total  infant deaths.

Trends in the Distribution of Infant Deaths

The distribution of infant deaths and birth by total number of children ever born shows

significant variation by some background characteristic over the time. Figure 1 show

that about 74 per cent of the  women had experienced no infant death during 1992-93.

This proportion increased to 80 per cent in 2005-06. On the other hand  about 8 per cent

women experienced multiple infant deaths during 1992-93 and this proportion 

decreased  to 5.3 per cent in 2005-06.
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Compared to the urban areas, the decrease in the proportion of women experiencing

multiple infant deaths has decreased sharply from around 9 per cent in 1992-93 to

around 6 per cent in 2005-06. In the urban areas, this proportion decreased marginally

from around 5 per cent  to around 3 per cent during the same period. Although there

has been no significant decrease in the proportion of mothers experiencing multiple

infant deaths in the urban areas,  yet  the proportion of women  experiencing no infant

death has increasing considerably.

In the Scheduled Castes women, the proportion of women experiencing no infant

death  increased from 68 per cent in 1992-93 to 77 per cent in 2005-06 while that 

experiencing multiple infant deaths decreased from 11.7 per cent to 6.8 per cent. In the

Scheduled Tribes women, however, this change has been only marginal.

Figure 1
Proportion of women experiencing infant deaths in India
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Mother’s education has its clear impact on infant mortality and on concentration of

infant deaths. Even one year of schooling of the mother reduces the concentration risk

of infant deaths by 69 per cent, although the magnitude of decrement is marginal

among both literate and illiterate women. Among illiterate women the percentage of

mothers having multiple infant deaths, reduced marginally from 10.5 per cent in 1992-

93 to 8.4 per cent in 2005-06 while among literate women experiencing multiple infant

deaths, it decreases from 3 per cent in 1992-93 to 2.5 per cent in 2005-06. 

In the families where safe drinking water facility is not available, the percentage of

mothers having multiple infant deaths, reduced from 8 per cent in 1992-93 to 5.4 per

cent in 2005-06 while the percentage of mothers having no infant deaths increased from

75 per cent in 1992-93 to 80 per cent in 2005-06.

In the families where mother working the percentage of mothers having multiple

infant deaths is more than the families where mother is not working. The reason behind

it may be that in India context most of the women work in unorganized sector

particularly agricultural sector so the hygiene condition and access to child health

services may not be good. The increase in the percentage of mothers having no infant

deaths between 1992-93 and 2005-06 is same, around 7 per cent in working and

nonworking mothers. Similarly decrease in the percentage of mothers having multiple

infant deaths between 1992-93 and 2005-06 is about 3 per cent among both, working and

nonworking mothers.

In the families where, there is no toilet facility the proportion of mothers having

multiple infant deaths decrease marginally from 10 per cent at the time of NFHS-1 to

7 per cent in 1992-93 while the proportion of mothers having no infant death is

increased significantly from 70 per cent at the time of NFHS-1 to 76 per cent in 2005-06.

Summary and Conclusions

It is evident from the analysis that the proportion of women who had experienced

no infant death has increased substantially between 1992-93 and 2005-06 according to

the information available through the National Family Health Survey but the

proportion  of women who had experienced multiple infant deaths has not decreased

significantly. This shows that, although, infant mortality has reduced over time, yet the

concentration of infant deaths to a small proportion of families has increased.  There is,

therefore, a need of targeted intervention programme for those women who had

experienced multiple infant deaths to reduce infant mortality further.    
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Table 1

Clustering of infant deaths in India

Characteristics of

women

Number

of infant

deaths

1992-93 1998-99 2005-06

All 0 74.4 69.3 80.4

1 17.5 18.9 14.3

2+ 8.1 5.8 5.3

Rural 0 71.6 75.4 77.7

1 19.1 17.1 16.0

2+ 9.3 7.5 6.3

Urban 0 82.3 84.7 86.6

1 13.1 11.4 10.4

2+ 4.6 3.8 3.0

Scheduled Castes 0 68.1 74.1 77.2

1 20.2 17.4 16.0

2+ 11.7 8.5 6.8

Scheduled Tribes 0 73.6 74.7 75.1

1 18.1 17.4 17.0

2+ 8.3 7.9 7.9

Illiterate 0 69.3 71.0 72.5

1 20.2 19.6 19.1

2+ 10.5 9.4 8.4

Literate 0 83.9 84.6 86.7

1 13.1 11.8 10.8

2+ 3.0 3.6 2.5
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Characteristics of

women

Number

of infant

deaths

1992-93 1998-99 2005-06

At least 5 years

schooling

0 83.3 94.1 93.6

1 13.5 5.1 5.5

2+ 3.3 0.8 1.0

Working 0 71.8 74.0 77.2

1 18.9 18.0 16.2

2+ 9.2 8.0 6.5

Not working 0 75.7 80.3 82.5

1 16.8 14.1 13.0

2+ 7.4 5.6 4.5

Without safe

drinking water

0 74.7 76.1 80.0

1 17.3 16.3 14.5

2+ 8.0 7.5 5.4

Without toilet

facility

0 70.2 73.4 75.9

1 19.9 18.3 17.1

2+ 9.8 8.3 7.0
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Table 2

Distribution of women who experienced up to 2 and more than 2 infant deaths for

India and selected states by background characteristics, 2005-06

Background

characteristics

India UP Maharashtra Kerala

 <2 >=2  <2 >=2  <2 >=2  <2 >=2

Residence
Urban 33.7 17 26.9 16.2 51.2 34 34.8 28
Rural 66.3 83.0 73.1 83.8 48.8 66 65.2 72

Education
No education 38.2 81.0 49.9 84.9 22.6 57.1 3.7 36
Primary 15.0 10.5 12.7 8.9 13.5 17.2 11.0 24
Secondary 39.1 8.4 30.7 6.0 53.3 25 67.4 40
Higher 7.7 0.1 6.7 0.3 10.6 0.7 18.0 0

Standard of Living
Low 21.8 43.0 20.1 37.3 14.8 31.1 5.0 12
Medium 30.7 37.5 34.8 42.7 26.4 35.7 21.1 36
High 41.8 17.6 37.3 17.8 55.3 30.1 68.0 44

Work Status
Not working 64.4 51.6 73.4 58.8 55.3 22.6 72.3 52.0
Working 35.6 48.4 26.6 41.2 44.7 77.4 27.7 48

Religion
Hindu 80.3 83.4 80.4 84.3 78.7 80.7 56.8 64
Muslim 13.6 13.6 18.7 15.0 11.8 7.8 29.3 28
Others 5.9 2.9 0.7 0.5 9.4 11.5 14.0 8

Sex of the household head
Male 87.1 87.3 86.8 87.6 89.6 91.9 75.0 88
Female 12.9 12.7 13.2 12.4 10.4 8.1 25.0 12

Body Mass Index
Underweight 32.9 40.4 31.4 34.9 32.8 33.3 17.5 16
Normal 55.0 50.8 60.4 56.0 54.2 48.5 54.7 48
Obese 12.1 8.8 8.2 9.2 13.0 18.2 27.8 36

Anaemia
Severe 3.9 5.8 12.3 14.6 1.5 1 0.5 0
Moderate 14.8 17.2 11.5 13.7 12.4 14.5 6.3 8
Mild 38.7 40.0 31.5 28.6 40.0 41.4 25.0 40
Not anaemic 42.6 37 44.7 43.2 46.1 43.1 68.1 52

Toilet facility
Yes 45.6 22.4 35.4 21.7 54.2 34.5 91 84
No 54.4 77.6 64.6 78.3 45.8 65.5 9.0 16

99



Mortality, Health and Development in India

Background

characteristics

India UP Maharashtra Kerala

 <2 >=2  <2 >=2  <2 >=2  <2 >=2

Caste
SC 18.2 25.0 30.6 16.5 15.5 20.9 11.0 20
ST 7.8 13.1 1.9 1.7 10.1 15.5 1.4 12
OBC 39.2 40.6 2.9 3.4 28.5 31.0 34.1 20
Others 34.7 21.3 64.6 78.3 46.0 32.7 53.4 48

Exposure to mass media
No exposure 21.9 47.3 26.3 46.0 15.6 31.0 2.9 4
At least one 78.1 52.7 73.7 54.0 84.4 69.0 97.1 96

Fuel used for cooking
Safe 28.5 9.0 18.7 7.8 52.6 26.9 24.8 8
Hazardous 65.8 89.2 73.5 90.0 43.9 70.0 69.4 84

Household structure
Nuclear 48.9 58.5 41.1 59.4 50.5 50.5 45.6 44
Non-nuclear 45.4 39.7 51.2 38.4 46.0 46.5 48.6 48

100



Infant and Child Death Clustering

Table 3

Pattern of death clustering by number of children ever born to the mother 2005-06

CEB
Infant Deaths  

0 1 2 3 4 5 6 7 8 Total
India

1 14252 575       14827
2 22923 1493 101 0 24517
3 16618 2542 233 18 19411
4 8972 2834 548 55 7 12416
5 4421 2289 719 154 25 4 7612
6 2248 1297 690 165 32 9 4 4445
7 1111 801 416 164 65 19 2 2578
8 514 446 285 154 72 19 7 1 1498
9 225 257 173 96 36 13 5 3 808
10 101 84 86 59 36 17 8 7 3 401
11 32 36 46 24 15 10 2 4 169
12 1 14 20 14 4 9 8 7 77
13 2 6 4 2 2 16
14 3 1 2 6
15 2   2
Total 71422 12674 3324 903 293 104 36 24 3 88783

India (Urban)
1 5453 118 5571
2 8725 365 23 9113
3 5243 680 54 1 5978
4 2470 692 111 17 3 3293
5 1075 516 141 38 1 1771
6 484 208 116 32 5 3 848
7 219 154 79 21 11 4 1 489
8 99 84 31 23 7 6 1 1 252
9 50 34 22 18 4 3 1 132
10 17 12 9 7 4 2 51
11 3 12 13 3 3 34
12 2 2 2 1 7
13 0
14 3 3
15 2        2
Total 23840 2875 604 162 38 20 4 1 27544
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CEB
Infant Deaths  

0 1 2 3 4 5 6 7 8 Total
India (Rural)

1 8799 457       9256
2 14198 1127 79 15404
3 11375 1862 179 17 13433
4 6502 2142 436 38 4 9122
5 3346 1773 578 116 24 4 5841
6 1765 1089 574 133 27 6 4 3598
7 892 647 337 144 54 15 2 2091
8 415 362 253 131 65 13 7 1246
9 174 223 151 78 33 10 4 2 675
10 84 72 77 52 32 15 8 7 2 349
11 29 24 33 21 12 10 2 4 135
12 1 14 17 11 4 7 7 7 68

13 2 6 4 2 2 16
14 1 2   3
Total 47582 9798 2718 741 256 84 34 22 2 61237

Uttar Pradesh
1 1617 104 1721
2 2026 230 14 2270
3 1980 361 34 6 2381
4 1499 441 76 16 2 2034
5 931 550 165 39 2 1687
6 642 418 202 50 4 2 1318
7 304 287 138 58 18 805
8 164 162 124 58 18 4 2 532
9 66 114 70 40 16 6 312
10 18 40 30 26 20 6 140
11 10 12 16 12 8 8 4 70
12 6 8 10 4 4 4 2 38
13 4 2 2 8
14 2 2
Total 9257 2725 883 315 92 32 6 8 13318
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CEB
Infant Deaths  

0 1 2 3 4 5 6 7 8 Total
Maharashtra

1 1543 42 1585
2 2543 83 3 2629
3 2039 215 10 2264
4 837 230 53 5 2 1127
5 385 186 47 9 3 2 632
6 89 44 32 7 2 2 176
7 46 41 19 5 2 1 114
8 20 16 1 6 4 47
9 10 3 13
10 1 1 2 4
11 2 2 4
Total 7515 860 165 35 13 5 2 8595

Kerala
1 538 3 541
2 1191 18 1 1210
3 429 51 4 484
4 130 30 5 165
5 41 6 4 2 53
6 12 2 2 1 17
7 5 5
8 4 1 1 6
9 1 1
10 1 1
Total 2352 111 16 4 2483
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Table 4

Pattern of death clustering by CEB in mothers with low standard of living,

India, 2005-06

CEB
Infant Deaths  

0 1 2 3 4 5 6 7 8 Total
1 4173 254        4427
2 5316 637 58 6011
3 4263 821 91 8 5183
4 2768 930 222 23 3 3946
5 1481 778 253 56 17 4 2589
6 860 518 254 77 17 8 2 1736
7 463 309 169 75 30 12 2 1060
8 192 182 150 76 29 2 4 635
9 102 112 86 53 13 8 3 377
10 47 38 33 28 20 13 6 6 2 193
11 9 13 26 11 6 8 73
12 8 9 8 4 5 7 41
13 6 2 2 10
14   1       1
Total 19674 4606 1354 415 135 61 22 13 2 26282
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Table 5

Pattern of death clustering by CEB in mothers with no education in India, 2005-06

CEB
Infant Deaths  

0 1 2 3 4 5 6 7 8 Total
1 4173 254        4427
2 5316 637 58 6011
3 4263 821 91 8 5183
4 2768 930 222 23 3 3946
5 1481 778 253 56 17 4 2589
6 860 518 254 77 17 8 2 1736
7 463 309 169 75 30 12 2 1060
8 192 182 150 76 29 2 4 635
9 102 112 86 53 13 8 3 377
10 47 38 33 28 20 13 6 6 2 193
11 9 13 26 11 6 8 73
12 8 9 8 4 5 7 41
13 6 2 2 10
14   1       1
Total 19674 4606 1354 415 135 61 22 13 2 26282
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NRHM at Grassroots

Prospects for Implementation in Chhattisgarh

Reena Basu

Nikhilesh Parchure

Introduction

Government of India launched the National Rural Health Mission (NRHM) in 2005 to

provide accessible, accountable, affordable, effective and reliable primary health care

services, especially to the poor and vulnerable sections of the population as proposed

in the National Population Policy 2000. The Mission envisages equitable and quality

health care services to rural women and children of the country with greater emphasis

on 18 highly focussed states. It adopts synergistic approach by encompassing non-

health determinants that have a bearing on health such as nutrition, sanitation, and safe

drinking water. The mission also aims to achieve greater convergence amongst related

social development sectors (Government of India, 2005). Chhattisgarh  is one of the 18

priority states that need impetus in health care to reduce infant and maternal mortality

(Government of Chhattisgarh, 2006).

To achieve its goals of building up a sustainable healthcare delivery system NRHM,

in its strategies, has set up a platform for involving the Panchayati Raj Institutions

(PRIs) in managing primary health programmes at the grassroots by committing for

devolution of funds, functionaries and programmes. The Village Health and Sanitation

Committee (VHSC) have also been constituted to decentralise  planning and monitoring

of various health programmes at the grassroots.

Further, all health facilities at different levels are provided with untied funds which

may be used for the common goods and for referral and transport in emergency
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situation. At the Sub Centre level, the fund is jointly operated by the ANM and a

member of the Gram Panchayat in consultation with Village Health and Sanitation

Committee. At the PHC and CHC level, untied funds are kept in the bank account of

the concerned Rogi Kalyan Samiti (RKS)/Hospital Management Committee. The funds

are  spent and monitored by RKS.

Another integral component of NRHM, Janani Suraksha Yojana (JSY) is a safe

motherhood intervention with the objective of reducing maternal and neo-natal

mortality. JSY aims to promote institutional deliveries among poor pregnant women

with special focus on low performing states  like Chhattisgarh. It is a cent per cent 

centrally sponsored scheme  which links cash assistance with delivery and post-delivery

care. JSY focuses on maternal care through micro-planning of birth, cash assistance to

all eligible mothers for delivery care, cash assistance for referral transport, cash

assistance to institutions for hiring specialists for Caesarean Section or for the

management of obstetric complications (Government of India,  2007; 2008).

Public-private partnership  mechanism has also been evolved to provide

institutional delivery services. For smooth implementation of JSY, Accredited Social

Health Activist (ASHA) is proposed for every village with a 1,000 population who is to

be chosen by and is accountable to the Panchayat. As a volunteer ASHA receives

performance-based compensation for promoting primary health care services in general

and reproductive and child health services in particular (CORT, 2007; Government of

India, 2008). Another key strategy of NRHM is to strengthen all the health facilities so

as to provide specialised care to the community and  to improve the standard of quality

of care.

NRHM seeks to adopt a convergent approach for interventions under the umbrella

of the district plan which seeks to integrate all the related initiatives at the village, block

and district level. Wherever village committees have been effectively constituted for

drinking water, sanitation, ICDS etc. NRHM attempts to move towards one common

Village Health Committee covering all these activities. Panchayati Raj Institutions are 

fully involved in this convergent approach so that the gains of integrated action can be

reflected in district plans. 

Objectives

This paper presents findings of the rapid appraisal of the implementation of National

Rural Health Mission in Janjgir-Champa district of Chhattisgarh. Specific objectives of
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rapid appraisal were:

1. To examine  utilisation of untied funds at  different levels of health facilities.

2. To analyse  problems faced at different levels in receiving and utilising  untied

funds.

3. To study the role of Village Health Committee and Rogi Kalyan Samiti in planning

and utilisation of funds at Sub Centre, PHC and CHC level. 

4. To assess the role of ANM/ASHA in providing services to the beneficiaries of JSY.

5. To gauge views of ANMs/ASHAs regarding the sufficiency and timely

disbursement of funds.

6. To ascertain the role of other health officials in the implementation of the scheme.

7. To review engagement of private sector including accreditation and compensation.

8. To examine the use of JSY scheme by beneficiaries and highlight factors impeding

utilisation of  services/funds.

9. To analyse the nature and scope of IEC interventions for raising awareness of JSY.

10. To assess  availability and adequacy of infrastructure, furniture, equipment,

medicines /drugs and vehicle in the upgraded SHCs, PHCs and CHCs.

11. To examine the availability of manpower.

12. To examine  type of services and availability of facilities.

13. To assess the clients perception regarding quality of services 

14. To assess clients perception regarding quality of services.

Methodology and Study Design

The rapid appraisal exercise was based a mix of quantitative and qualitative tools. At

the village level, a household survey was carried out to assess the health and family

welfare situation and use of public health facilities.  At the institution level, the rapid

appraisal was based on the review and analysis of  available records  and in-depth

interviews.

As per 2001 census,  total population of Janjgir-Champa district was 1.3 million

which constituted nearly six percent of the population of Chhattisgarh. Around 22.5 per

cent population of the districts was classified as Scheduled Castes and 11.6 per cent as 

Scheduled Tribes. There are  246 Sub Centres, 36 PHCs, 8 CHCs, 1 Sub-divisional

Hospital and 1 District Hospital in the district.  Out of  36 PHCs, no PHC is  24x7 PHC.

Although IPHS survey has been completed in all the health facilities, no institution

could be upgraded at the time of appraisal. The district has only 2 private nursing
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homes each with  less than 30 beds and both are  accredited for JSY.

The district Hospital, Janjgir-Champa, 2 CHCs, 4 PHCs, 12 Sub Centres and 39

villages were covered under rapid appraisal. To complete the sample size of 50

households, 15 additional villages were selected to fulfill the household selection

criteria. Households were selected in  each selected village through systematic circular

random sampling procedure. In systematic circular random sampling all the households

are listed. After selecting first household randomly, k  household was selected till theth

desired number of 50 households is achieved.  In all 1200 interviews were conducted

at the household level. In addition, 11 ANM, 26 ASHA and 23 Gram Panchayat

members were interviewed as part of the rapid appraisal exercise.

Findings 

Salient findings of the rapid appraisal exercise are summarised in the following pages.

These findings give an idea about the state of implementation of National Rural Health

Mission in the state of Chhattisgarh.

The district has limited health care facilities (Table 2). The district hospital has its

own new building but CHCs have old building which are not according to IPHS norms.

Out of 4 PHCs, only 2 are having new building. The new building for these PHCs is

being constructed but it was not clear when the construction would be complete. On the

other hand, only 2 Sub-centres were having  their own building.

The district hospital has 100 beds which is the sanctioned bed strength. The two

CHCs and 3 PHCs do not have the bed strength according to norms.

The district hospital and the CHCs had labour room facilities and are providing

delivery services. Labour rooms were not functional at PHCs and normal delivery

facilities were not available at PHCs or SCs. 

The district hospital and the CHCs have laboratory facilities but not the PHCs. 

New born care corner was not available in any of the health institution in the district. 

The district hospital had the paediatric ward but CHCs and PHCs were not providing

any specialised service to neonates and infants.

There is no waste management protocol in any of the health facility. 

There is scarcity of specialists in the district hospital and medical and paramedical

staff at CHCs and PHCs. 

Due to the lack of adequate number of nursing staff in CHCs and PHCs, hardly any

service other than OPD services are being provided by these health facilities.
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There is scarcity of trained personnel in most of the facilities. Trained doctors

especially in anaesthesia, and obstetrics were not available at the CHCs. The staff at

PHCs had not received training in  IMNCI, safe abortion, safe delivery, new born care.

In the district hospital, staff quarters were not available so that  no staff resided

within the campus. The situation was somewhat satisfactory at CHCs where medical

staff was living within the campus. At the PHC level none of the medical officers were

staying at  PHC headquarters.

The Block Programme Managers and Block Accounts Managers have yet to take

charge at the CHC level. 

Rural Health Assistants were  providing services at some of the PHCs. Their training

and internship is being handled by the district hospital. This was an initiative of the

state government. 

None of the health facilities  had all  essential drugs and instruments. At the time of

survey, 44 per cent of the essential drugs were not supplied to the CHCs and 36 per cent

to  PHCs. Most of the SCs had 20-50 per cent of the essential drugs. Supplies of these

items were periodic and not demand driven.

The drugs/vaccines essential for maternal and child health and family planning

services were not available at the PHCs. At the CHCs the supply of vaccines was

irregular. 

Only 27-33 per cent of the essential equipments were  available at  the CHCs. The

PHCs had 40-60 per cent of the listed equipments. The SCs did not have all the listed

equipments. Most of the available equipments were not being used at the PHCs and SCs

visited. 

Facilities for  cesarean section were available only at the district hospital. Blood

storage facility was also available at the district hospital only. 

CHCs were providing only basic emergency obstetric care (BeMOC) services. 

Not a single PHC was functioning 24x7. No PHC was  providing BeMOC services. 

Referral transport was available at district hospital and CHCs only.

Records of patients referred to the higher health facility had not been maintained.

Therefore, it was not possible to establish  linkages to the higher level health facility. 

Limited in-patient services are available at the district hospital and CHCs. In-patient

services were not existent at  PHCs due to lack of specialists and facilities. 

None of the PHCs were providing essential maternal and childcare services and

family planning services.
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Capacity building training of Mitanins is commendable but their capacity was

underutilised. They were providing only limited maternal and child health services. 

Mitanins had knowledge about different aspects of health and family welfare issues

but their services were not being utilised to educate  local community.

The ANMs knew about the importance of institutional deliveries. Yet they were not

preparing the micro plan a pre-requisite for JSY. Most of them reported that home

delivery was convenient for them and to the women. 

Although Mitanins were expected to be the key facilitators for JSY, their role in

motivating women for institutional delivery was negligible. 

Incentive payment to Mitanin was  linked to accompanying pregnant women for

institutional delivery but post natal care and follow up services had been totally

ignored.

Monitoring of the implementation of JSY was weak. Beneficiaries reported delayed

payments. They had  to pay money for receiving cash assistance. 

Awareness about JSY and NRHM was low at the community level. Linkages

between PRIs and health worker were weak. PRIs were not actively monitoring JSY and

NRHM activities.

Formation of VHSC and creation of untied funds account were in place but

utilisation of untied funds was low due to inadequate or no dissemination of

information regarding how to optimally use these funds. 

The VHSCs had neither prepared  the Village Health Plan nor were  maintaining

records or the minutes of meetings or decisions taken for any village level activities. 

Implementation of JSY in Janjgir-Champa

• Only 11 per cent of the expectant mothers were accompanied by Mitanin for institutional
delivery. Rest of the expectant mother were accompanied largely by relatives and
friends.

• Only 32 per cent of the pregnant women were registered during the 1  trimester ofst

pregnancy by the ANM.
• None of the expectant mother had used the government ambulance for attending the

hospital for delivery.
• A cash assistance of Rs 500/- was given to the ANM/AWW for registering the

expectant mother and to the expectant mother in case of home delivery by an skilled
birth attendant.

• In case of institutional delivery, a cash incentive of Rs 1800/- was given.
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In the district hospital as well as in all CHCs and PHCs of the district, the

Jeevandeep Samiti (JDS) has been constituted, registered and was functional. JDS funds

were mostly used for purchase of essential drugs and other essential hospital items for

the health facility. JDS funds had also been utilised for the maintenance of physical

infrastructure, purchase of stationary, payment to part time staff,  etc. especially at the

CHC and PHC level.

Conclusions and Recommendations

Implementation of NRHM in Janjgir–Champa district has been slow because of various

limitations in facility upgradation, adequate manpower and lack of community

involvement. Also poor IEC has not conveyed the message of NRHM at the grassroots. 

 Concept of hospital management is critical for efficiently managing the district hospital

smoothly as in any formal organization. On the other hand strengthening and

sensitization of block and village level planning process, social auditing, and

community monitoring need critical attention if the goals of NRHM are to be achieved

by the year 2012. 

Based on the findings of the rapid appraisal exercise in Janjgir-Champa district of

Chhattisgarh, the following recommendations may be put forward:

• Construction of SC buildings with adequate storage facilities is necessary. The

equipments and drug stored at the SC can be properly managed only if there is

proper storage facility.

• Residential staff quarters should be provided to encourage the staff to stay at the

headquarters.

• Attention must be focussed on developing the infrastructure and facilities as per

IPHS norms. 

• New born care corners need to be established in each of the health facility to provide

critical child care services.

• Filling of vacant posts of specialists at the district hospital and staff at CHCs and

PHCs needs immediate attention. 

• Training in BemOC services is required. In the absence of specialists, medical

officers  must be provided skills training for capacity building. 

• Nurses and ANMs need SBA training for capacity building.

• Focus on proper referral, MCH services and appropriate placement of multi-skilled

providers at CHCs and PHCs is crucial to expedite the process of achieving NRHM
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goals. Skills of Rural Health Assistants may be upgraded to match increasing

demands.

• Provision for referral transport service, one of the most critical factors in decreasing

maternal mortality, is critical for safe motherhood. This could be in the form of a

functional ambulance, entering a public private partnership or outsourcing the

service to a private provider altogether.

• Strong workforce of Mitanin with high degree of skills is an asset. There is an urgent

need for streamlining payment of incentives to them. A more proactive role by them

would increase institutional deliveries. 

• An elaborate framework for  monitoring implementation of NRHM at all levels

should be evolved on a priority basis. 

• There is an urgent need for orientation about JSY, a key component of NRHM to

clarify certain misconceptions regarding the amount of cash assistance  for

beneficiaries and incentives for Mitanins.

• Monitoring of the payment of cash assistance should be carried out by the Block

Medical Officer, medical officers and district level health authorities. 

• ANMs and Mitanins need joint orientation regarding preparation of micro-birth

plan for pregnant women, which is a mandatory process for safe institutional

delivery under JSY.

• Ensuring community involvement through intensive IEC on NRHM to ensure 

participation of  PRIs  in village health activities. 

• Sensitization of medical officers on spending of Jeevandeep Samiti funds and untied

funds is essential for improving and upgrading infrastructure and services at their

respective facilities. They must also monitor the expenses of untied funds of ANMs

so that funds are utilised.

• Financial monitoring is essential. Fund flow must be consistent and clear guidelines

for spending untied funds are essential for the utilisation of funds.

• Electronic transfer of funds from the district to the block is essential for transferring

funds speedily.

• DPMU must closely monitor implementation of NRHM at the district level and

BPMU at the block level to ensure that services in all areas match the district health

action plan and take correctional measures wherever necessary.

• DAM who is not presently in charge needs to take charge of accounts, disbursement

of funds, ensure fund utilization in the district. 
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Table 1

Awareness and involvement of Gram Panchayat in NRHM

Particulars Proportion

(%)
Aware of the benefits under JSY scheme

Report ASHA workers in position

Reported regular availability of ANM

 95.7

100.0

43.5
Reported existence of VHSC 

Reported regular meetings of VHSC

Reported VHSC received untied funds

87.0

65.0

100.0
Reported VHP prepared by VHSC

Reported NRHM brought about improvement

GP should have control over funds 

50.0

17.4

21.7
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Table 2

Characteristics of household respondents

Characteristics of the respondents Percent
Age

< 30 years

30-39 years

40-49 years

50-59 years

60 years or more

30.0

26.3

22.3

12.2

9.3
Sex

Male

Female

61.9

38.1
Years of Schooling

Illiterate

1-5 years

5-9 years

10 years or more 

33.3

23.2

22.5

21.0
Marital Status

Unmarried

Currently Married

Widowed/Divorced

Separated

Households having BPL status

9.5

84.6

0.7

5.3

60.1
Total number of respondents 1200
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Table 3

Awareness about NRHM in households surveyed

Particulars Per cent

Heard about NRHM 22.3

Heard about Mitanin 93.8
Aware about JSY 49.9
Aware about VHSC 11

Aware about VHND 42
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Mortality Differentials in Scheduled Tribes of

Madhya Pradesh: A District Level Analysis

S.S.Gautam

S.R.J. Singh

Introduction

A global to local view on demography including various factors related to it indicates

that most of the countries in the world have experienced drastic improvements in the

general health status of their population and the quality of life. As a result, the life

expectancy has improved more during the past forty years than during the entire

previous span of human history (Jamison, 1993).

Among various social factors responsible for the decline in mortality in the

industrialised countries, improvements in nutrition, housing and clothing, sanitation,

water supply, cleanliness and individual hygiene practices played an important role

(McKeown and Brown, 1855; McKeown and Record, 1962; McKeown 1976; Ram and

Annamma, 1997). Various studies on Indian demographic transition have suggested

stagnation in the decline of fertility and mortality in the 1970s (Srinivasan, 1996). There

have been numerous attempts to explain the demographic diversity of India's

population using state level and district level information (Chandrasekhar, 1949; Dyson

and Moore, 1983; Gulati 1992; Singh et al, 1987; Murthi et al, 1995; Srinivasan, 1996; Mari

Bhat 1996).

In India, there is excess of males over females. The trend shows that this imbalance

has increased over time. A sex ratio unfavourable to females in India has always been

a matter of discussion and debate among social scientists, population experts and policy

planners. Investigations have brought out that the main cause of adverse sex ratio for

females in India is the female disadvantage in mortality (Mishra et al, 1997; Visaria,
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1961). This means that when mortality was high (life expectancy below 30 years),

mortality due to communicable diseases was very high and causes of death attributed

to the female disadvantage in mortality had relatively less effect on the over-all

mortality.  With the improvement in mortality the effect of the causes attributed to

female disadvantage in mortality have become visible.

The imbalance in sex composition in Madhya Pradesh varies widely (Alok Ranjan,

2000). Madhya Pradesh has the largest Scheduled Tribes population in the country. An

analysis of the sex differentials in mortality in the Scheduled Tribes population of

Madhya Pradesh, therefore, may provide valuable insight that may contribute an

accelerated reduction in mortality in the state. It is in this context that the present paper

analyses mortality differentials in Scheduled Tribes in Sidhi district of the state

emphasising inter-tribal variations.

Data and Methodology

The analysis presented in this paper is based on the information available through the

demographic survey of Scheduled Tribes in Sidhi district of Madhya Pradesh which

was carried out in  2006. Located in the north-eastern corner of the state, district Sidhi

accounts for 2.37 per cent of the total area of the state but only 2 per cent of the state

population. More than 30 per cent of the population of the district has been classified

as Scheduled Tribes.  The Scheduled Tribes population of the district is comprised

mainly of six tribes - Gond, Baiga, Panika, Kol, Biar and Khairwar – although there are

many other small tribal communities in the district. The survey, on which the present

analysis is based, covered 352 Scheduled Tribes families in 81 villages of the district.

Total population covered in the survey was 1528.

Main Characteristic of the Surveyed Population

Tribal Population, Density and Concentration Index. Demographic characteristics of

the Scheduled Tribes population are essentially different from the general population.

For example, the rate of growth rate of Scheduled Tribes population during 1961-2001

has been faster (4.0 per cent) than that of the total population (2.9 per cent) in Sidhi

district. Low propensity of migration among the tribal people is a known fact. Sex ratio

in the Scheduled Tribes population is more favourable to females (985 females per 1000

males) as compared to other population groups. Early marriage of females is quite
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common and literacy rate is extremely low.  All physically able Scheduled Tribes males

and females work to earn livelihood. Consequently, participation rate in Scheduled

Tribes is high.  Most of the Scheduled Tribes are engaged in agriculture (92.0 per cent).

Gond and allied tribes constitute majority of the Scheduled Tribes population in the

district  followed by  Baiga, Panika and Kol tribes.

Mortality Differentials. The crude death rate in the Scheduled Tribes families

surveyed was estimated to be 8.0 deaths  per 1000 population per year. This rate is

slightly lower than the state average. Death rate has been found to be very high in

females as compared to males. Among different tribes, death rate has been found to be

highest in Gond followed by Panika but lowest in Khairwar. In Gond and Kol tribes, the

female death rate has been found to be more than 10 deaths per 1000 population per

year.

It is pertinent to mention here that there is problem of sterility among Khairwars and

therefore, females acquire higher social status and privileges. It appears to have resulted

in low death rate of females in this tribe.

Age Specific Death Rates. Large differences in the risk of death among members of a

population are related to age, so that differences in age composition can seriously affect

the crude death rate. 

Age specific death rates by broad age groups are given in table 2. The table shows 

the typical pattern. The rates are high at the infancy, drop to minimum at about the ages

10-19 and rise gradually to a maximum at old age. It is remarkable that female death

rate is invariably higher than male death rate in all age groups.

Life Tables. Life table is one of the basic tools of demographic analysis. Life table

population is the population which would exist if the age-specific death rates prevailing

at some particular time to continue throughout the life span of all individuals with no

change in number of births each year and no migration. That is, a life table population

is a theoretical population which never exists. It is constructed to show the effect of

mortality on a population if it is not affected by fertility and migration.

A life table normally begins with a radix of 1, 00,000 births assumed to have

occurred at a single moment. This theoretical cohort is reduced at each age, according

to the age-specific death rates to arrive at the number of survivors at the beginning of

the next age. The death rates and the size of the initial cohort determine all other figures

in the body of a life table. Normally life table functions are calculated for single years

of age. But in the present case, death rates are available for 10-year age groups (Table
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3). Therefore, only abridged life table can be prepared. Age interval is not uniform in

table 3. Population less than 10 years has been placed in three age groups. To make

comparable with other age groups mortality rate for 0-9 year age group can be

computed by taking average of the three classes, i.e. 0-1, 1-4 and 5-9 by giving

appropriate weight ages, i.e. 1,4 and 5.

With the help of mortality rates abridged life table in ten year age groups for males

and females are prepared and presented in Table 3.

Infant Mortality Rate. Risk of death for the infants has been found to be very high

in the surveyed population. It is evident from very high concentration of deaths in age

groups under 1 year and 1 to 4 years. More than half (58.3 per cent) of the deaths in the

surveyed population were below 5 years of age.  The infant mortality rate is estimated

to be  60.7 per 1000 of live births -  43.8 for males and  83.3 for females . The rate varies 

50.0 in Baiga  to 62.5 in Gond and 66.7 in Kol and Panika tribes. High infant mortality

rate, despite the elaborate provision of medical facilities, is a matter of concern.

Causes  of Death. Causes of death reported during the survey are presented in table

4. Fever and Cholera are the most important causes of death in the population surveyed. 

Information about the cause of death was provided either  by the head of the family  or

some adult member of the family and, in most of the cases, is not medically certified. 

It was also observed during the survey that deficient food, polluted water, habits of

liquor drinking, smoking and tobacco chewing, unhealthy living conditions, ignorance

and poverty are major reasons of overall poor heath status and higher burden of

diseases in Scheduled Castes. These problems can be solved by the preventive and

curative health services. 

Conclusions

A brief demographic sketch of the tribe’s community residing in the Sidhi district of

Madhya Pradesh has been drawn in this paper.  The analysis shows that death rate

varies among different tribes of the district. Moreover, female death rate is remarkably

high in the studied population as compared to the male mortality. Infant mortality rate

also varies with tribes. 
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Table 1

Tribe-specific death rates (per 1000)

Tribe
Average mid Year

Population
Person Male Female

Gond 861 8.6 7.2 10.1

 Baiga 108 7.4 8 6.9
 Kol 326 7.4 4.7 10.2
 Panika 120 8.3 8.6 8
 Khairwar 60 6.7 7.1 6.3
 Biar 30 7.6 7.4 8.1
 All 8 6.7 9.3
 Mean 7.7 7.1 8.3
 S. D. 0.7 1.3 1.6
 C.V. 8.9 18.7 19.4
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Table 2

Age specific death rates among tribes (per 1000)

 Age Group Person Male Female Proportion of total

deaths

per cent
Below 1 60.7 43.8 83.3 28.3
40633 40.9 36.6 46.5 30.0
40790 4.7 4.3 5.1 6.7
10 - 19 1.7 1.1 2.2 5
20 –  39  2.5 1.2 3.9 10.0
 40 - 59 3.7 2.6 5.9 6.7
60+ 38.1 48.0 23.5 13.3
All 8.0 6.7 9.3 100
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Table 3

Abridged life table for tribal population in Sidhi district

x x x x xAge Group m 1000 q q p l
40786 24.78 1.99 0.00199 0.99801 1,00,000
10 - 19 1.70 1.74 0.00174 0.99826 99799
20 - 29 2.50 1.78 0.00178 0.99822 99624
40 - 59 3.70 1.81 0.00181 0.99819 99617
60+ 38.10 1.98 0.00198 0.99802 99280
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Table 4

Cause-specific death rates among tribes (per 10,000 Person)

Cause of death Proportion of total deaths

Per cent

Death rate per 10,000

Old age 13.3 10.6
Small Pox 11.7 9.3
Cholera, etc 11.7 9.3
Fever 10 8
Jaundice 3.3 2.7
Paralysis 1.7 1.3
Poisoning 1.7 1.3
Electric Shock 1.7 1.3
Snake bite 1.7 1.3
Unspecified 43.3 36.6
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Impact of Maternal Characteristic and Health

Services on Neonatal Mortality in Uttar Pradesh 

Kasturi Mondal

Chander Shekhar

Introduction

Individuals and governments desire that children grow up to be healthy and productive

adults. However, infant and child mortality in the developing countries is substantially

higher than that in the developed countries which indicates that poor health and

development scenario in the developing countries. Developing countries also

experience wide disparities in various dimensions of development such as income,

education and standard of living. Infant mortality is considered to be very sensitive

indicator of human development and prevailing health conditions (Antonovsky and

Berrestain, 1977).  According to WHO, of all deaths in the developing countries, 31 per

cent are among children under five years of age (WHO, 1995). The International

Conference on Population and Development (ICPD, 1994) focussed on reproductive

health with the objective of ensuring safe pregnancy and child birth. Reducing infant

and child mortality by two-third between 1990 and 2015 is also one of the Millennium

Development Goals (MDGs). In addition, India’s commitment to reducing infant and

child mortality is reflected in the National Population Policy, National Health Policy

and the National Rural Health Mission. 

Mosley and Chen (1984) has provided an analytical framework to study child

mortality in developing countries. This framework  considered five proximate

determinants that determine the level of child mortality in a population - maternal

factors (age, parity, birth interval), environmental contamination (air, food, water),
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nutrient deficiency, injury (accidental, intestinal) and personal illness control

(preventive measures and treatment). Another study observed that inverse relationship

between socio-economic indicators and neonatal mortality often reflects differences in

parental knowledge and skills as well as in family resources (Caldwall, 1979). Infant

mortality rate has also been found to be high where female literacy is low. It has also

been observed that infant and child mortality can decrease substantially if women

receive antenatal and delivery care from trained professionals (IIPS, 1995;

Govindasamy, 1997). 

There are other factors also which affect child survival. One such factor is the birth

spacing or birth interval. It is argued that the positive association between mother’s age

and child mortality experience could arise when a control for birth spacing/interval is

not included. On controlling the birth spacing effects, the mortality risk generally

reduces (Hobcraft, McDonald and Rutstein, 1985). Preceding birth interval and parity

are the significant predictors of child survival. Place of residence also affect neonatal

mortality. Any analysis of the decrease in neonatal mortality should therefore be

analysed while considering all these factors working together.

In this paper, an attempt has been made to understand the influence of maternal

characteristics and use of health services on neonatal and infant mortality. Maternal

characteristics included in the analysis are age, parity, birth interval, etc. indicators

related to the use of health services are antenatal care, place of delivery, availability of

any health facility in the village. 

Review of Literature

There are many studies that have analysed the relationship between with socioeconomic

status and neonatal mortality. Studies in the early 1970s concluded that children born

in India have a high risk of death in the early years of life mainly on account of poor

socioeconomic conditions. Some of the studies concluded that most of the neonatal

deaths in India were due to the lack of maternal care during pregnancy and during the

postnatal period. Differentials in food intake were also found responsible for neonatal

mortality differentials. A study using data from Dufferin Hospital, Lucknow concluded

that biological factors like parity, period of gestation, birth weight and socio-economic

factors like religion and occupation of father were significantly associated with perinatal

mortality (Saxena and  Srivastav, 1980). Although, it is often argued that  neonatal

mortality is a sensitive index of socio-economic development and level of living
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(Chandrasekar, 1972; Morris and Mc Alpin, 1982), yet there are contradictory views on

the importance of socio-economic development and public health programmes in

influencing infant mortality (Kohli, 1977; Vig, 1976; Prabhakara, 1983). 

The available literature also suggests that maternal education and health services

affect neonatal mortality. Use of health services and care during pregnancy vary among

educated and non educated mothers (Rajna, Mishra and Krishnamurthy, 1998;

Natarajan and Puri, 1986). Similarly, age at first conception is related to the chance of

survival of the first birth (Sandhya, 1986).  Husband’s socioeconomic characteristics,

especially husband education and occupation have also been found to be related to

child survival probability in sub-Saharan Africa (United Nations, 1985). Recent research 

indicates that cultural and ecological settings in which people live are also important

in determining infant mortality (Chandrasekhar, 1972; Rao, 1972; Bhattacharya et al,

1980; Simon et al, 1979; Bhattacharjee, 1979; Mahadevan, 1985; Dyson and Moore, 1983;

Khan, 1983; Gandotra and Das, 1988). Similarly, under nutrition and breast feeding is

significantly associated with child survival (Huffman, Martorell and Lamphere, 1967). 

In Bangladesh, major risk factors associated with infant death were found to be

complications during delivery, prematurity, care by an unlicensed traditional health

worker, and care not being sought for infants (Rahman, 2009). It has been found that

birth weight affects neonatal survival. Younger mothers give birth to a larger proportion

of low-weight babies and therefore reduction of infant and neonatal mortality should

be directed towards reduction in the proportion of low birth weight babies

(Saugstad,1981). It is estimated that over 70 per cent of perinatal deaths, 90 per cent of

neonatal deaths and 50 per cent of infant deaths occur among low birth weight babies

(Paul, 1988). 

Need for the Study

Uttar Pradesh is the most populated state of India. It had an infant mortality rate of 69

infant deaths per 1000 live births in 2007 while neonatal mortality rate was 22. The state

accounts for the largest number of under-five deaths in the country. In this context, this

paper has the following objectives;

1. To examine levels, trends and differentials in neonatal mortality in Uttar

Pradesh.

2. To examine the influence of maternal characteristics and health services on

neonatal mortality in Uttar Pradesh.
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Data Source and Methodology

The analysis presented here is based on the information available through the Sample

Registration System, National Family Health Survey and District Level Household

Survey. The data available through the District Level Household Survey have been used

to calculate neonatal and infant mortality rate on the basis of exposure-event analysis.

Moreover, multivariate regression analysis has been applied to estimate to estimate the

odds of a new born dying before completing four weeks of life. Since, most of the events

are observed within one month, the problem of censoring does not arise. The dependent

variable used in the model is the death of the new born during the neonatal period and

the model specification is. 

0 1 1 2 2 3 3 n nLog (P/1-P) = $ +$ X + $ X + $ X …………………….. $ X

Where Xi’s are covariates and $i’s are coefficients.

Results and Discussion

Uttar Pradesh has recorded a significant decline in infant mortality rate from 182 to 71

infant deaths per 1000 live births between 1972 and 2006. However, evidence available

through District Level Household Survey and National Family Health Survey suggests

that neonatal, infant and child mortality varies widely with a wide gap between rural

and urban areas. Residential differentials in Uttar Pradesh matter for every socio-

economic, demographic and health related indicators as almost three-fourth of the

population of the state lives in villages. 

Mother’s level of education is directly related to the survival of the newborn. Among

mothers with no education, the neonatal mortality rate is estimated to be 42.2 neonatal

deaths per 1000 live births while the infant mortality rate is estimated to be 67.5 infant

deaths per 1000 live births. By contrast, the neonatal mortality rate and the infant

mortality rate among mothers with at least 10 years of education is estimated to be 28

and 41 respectively. Both the neonatal mortality rate and the infant mortality rate have

been estimated to be the highest in Scheduled Castes as compared to other caste groups.

The reason may be poor social and economic conditions of Scheduled Castes like low

education and low standard of living. As regards religion both neonatal mortality and

infant mortality has been found to be higher in Hindus compared to Muslims. However,

both the rates have declined over time in all caste groups and in all religions. One

reason why neonatal and infant mortality in Uttar Pradesh is higher in Hindus than

Muslims may be the fact that the proportion of Muslims living in urban areas is higher
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than that of Hindus and in the urban areas, mortality rates are generally low. Similarly,

both neonatal and infant mortality rates have been estimated to be the lowest in

households with highest wealth index and vice versa. 

Regional variations in neonatal and infant mortality in Uttar Pradesh are very

strong. The central region of the state has the highest neonatal mortality while

Bundelkhand region has the lowest neonatal mortality among all regions of the state. 

Neonatal mortality has been found to be higher in male as compared to female

children. The pattern is similar to that obtained through the National Family Health

Survey. Mother’s age at birth also influences neonatal and infant mortality. It is

estimated that the neonatal and the infant mortality rates were the highest when

mother’s age at birth was less than 20 years. 

Availability of health facilities in the village and distance to the nearest health

facility if health facility is not available in the village has been found to have a

significant impact on the survival of neonates. In villages where a primary health centre

(PHC) is situated, the neonatal mortality rate is estimated to be lower than the neonatal

mortality in villages where PHC is not located..  In villages where there is no health

facility, the distance from the nearest health facility is directly related to the survival of

the newborn. Neonatal mortality is the lowest in villages without a health facility which

are at a distance of 0-5 kms from a health facility.

Results of the multivariate analysis are presented in table 3. Three models were

fitted to analyse the relative risk of infant death by background characteristics. In model

1, selected independent variables are residence, mother’s education, religion, caste,

household wealth index, toilet facility and water facility.  In model 2, three extra

variables are included - sex of the child, mother’s age at birth and birth order. In the

third model region was also included in the analysis. The analysis was confined to the

rural population only. In the first model, mother’s educations, caste and household

income have significant effect on the survival of the neonate. Neonatal mortality is 20

per cent lower in mothers with at least middle level education compared to illiterate

mothers while neonatal mortality in mothers having at least high school level education

is 40 per cent lower than neonatal mortality in illiterate mothers.  The risk of death

during Infancy is found to be 15 per cent lower in Other Backward Classes than the risk

of death among Scheduled Castes. The household wealth index has the most significant

impact on infant survival. Neonates belonging to households with highest wealth

quintile have 24 per cent higher survival chances as compared to neonates belonging
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to the poorest wealth quintile. On the other hand, neonatal mortality is estimated to be

22 per cent lower in male compared to female neonates while children born to mothers

with age at birth 15-19 years and 30-39 years have higher risk of dying during infancy

than children born to mothers with the age at birth 20-29 years. Similarly, neonates

belonging to the eastern region of the state have better survival chances as compared

to the neonates of other regions. 

The study reveals that the risk of neonatal death is lower in educated than in

uneducated women and in households with highest wealth index. Similarly, the risk of

neonatal death is significantly lower in women who had received antenatal care and

Tetvac injection during pregnancy. The risk of a neonatal death is estimated to be high

in institutional delivery. Similar observation has also been reported in other studies and

the reason may be that the proportion of complicated deliveries is very high in

institutional deliveries. 

In the rural areas, the story remains more or less the same. One interesting

observation is that the effect of higher education on neonatal mortality in the rural areas

is not as strong as in the urban areas and one reason may be very small number of

women educated more than high school level in the rural areas. For other variables,

direction and influence of the effect on neonatal mortality remains the same as in case

of infant mortality. 

Conclusions

The analysis shows that factors like residence, mother’s education, religion and caste

have significant effect on infant survival in Uttar Pradesh. Therefore, effective

implementation of the National Rural Health Mission is warranted for an accelerated

reduction in neonatal and infant mortality in the state.  It is also clear from the analysis

that socio-cultural and economic constraints continue to have significant effect on child

mortality but some of these effects can be mitigated through universalisation of

antenatal, natal and postnatal care. 

Regional variations in infant survival have also been found to be quite strong in the

state but not in case of neonatal mortality. This aspect of child survival needs further

exploration. There is a need to examine accessibility and utilisation of health facilities

in different regions of the state. 
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Table 1

Neonatal mortality rates during 47 months preceding the survey by selected

background characteristics

Uttar Pradesh, District Level Household Survey (2007-08).

Background Characteristics Neonatal Mortality

Residence
Urban 36.3
Rural 41.6

Education
No Education 42.2
< 10 years Education 42.6
>10 years Education 27.9

Religion
Hindu 41.8
Muslim 37.3

Caste/tribe
Schedule Caste 43.8
Other Backward Classes 40.4
Others 38.6

Wealth Index
Lowest 45.0
Second 39.5
Middle 43.4
Fourth 39.2
Highest 25.4

Child's Sex
Male 44.1
Female 37.1

Mother's Age At Birth
<20 Years 57.6
20-29 37.8
30 -39 38.7

Region
Western Region 40.6
Bundelkhand Region 38.7
Central Region 43.8
Eastern Region 40.7

Health Facility in the Village*
PHC 38.6
No PHC 41.8
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Background Characteristics Neonatal Mortality

Distance to Health Facility*
0-5 Km 41.4
6-10 Km 40.1
11 and above Km 43.1

TOTAL 40.8

Note: *Only for rural Uttar Pradesh

138



Neonatal Mortality in Uttar Pradesh

Table 2

Neonatal mortality rates for the 10 years period the survey by selected background

characteristics, Uttar Pradesh, NFHS (1992-93), NFHS (1998-99), NFHS (2005-06).

Background Characteristics Neonatal Mortality

I II III

Residence
Urban 36.7 43.6 43.8
Rural 76.8 65.7 57.7

Education
Illiterate 76.6 68.0 58.5
Literate, <middle complete 44.2 49.0 **
Middle school complete 47.3 46.1 **
High school and above 33.6 31.0 38.3

Religion
Hindu 73.3 64.7 57.2
Muslim 53.6 50.8 46.9

Caste/tribe
Schedule Caste 75.4 69.7 60.2
Other Backward Classes ** 71.0 58.9
Others 67.7 54.1 38.1

Wealth index
Lowest 83.4 72.7 65.3
Second 79.6 64.6 54.7
Middle 72.8 62.7 57.0
Fourth 43.7 54.1 43.0
Highest 33.6 33.0 35.2

Child's sex
Male 71.1 64.5 56.3
Female 68.3 59.4 53.2

Mother's age at birth
<20 Years 98.6 85.4 74.4
20-29 62.5 52.2 49.0
30 -39 65.5 63.2 53.0

Total 69.8 62.1 54.8

Note: ** Not available
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Table 3

Odds ratios for neonatal death by background characteristics in All and rural Uttar

Pradesh, DLHS-III

Variables

All Uttar Pradesh Rural Uttar Pradesh

Odds

Ratio P

Odds

Ratio P

Education
No Education @ 1 1 -
< 10 years 0.8777 0.133 0.8892 0.213
10+ years  0.55 0 0.6126 0.001

Religion
Hindu @ 1 - 1 -
Muslim 0.9073 0.238 0.9275 0.45

Caste/tribe
Schedule Caste @ 1 - 1 -
Other Backward Classes 0.9328 0.326 0.9024 0.194
Others 0.945 0.596 1.0124 0.913

Wealth index
Lowest @ 1 - 1 -
Middle 0.9625 0.611 0.9571 0.578
Highest 0.787 0.047 0.7471 0.039

Child's sex
Female @ 1 - 1 -
Male 1.0786 0.141 1.0736 0.249

Mother's age at birth
<20 Years @ 1 - 1 -
20-29 0.9788 0.836 1.0404 0.722
30 -39 1.1138 0.399 1.164 0.318

Region
Western Region @ 1 - 1 -
Bundelkhand Region 0.8828 0.255 0.904 0.346
Central Region 1.1249 0.334 1.1544 0.252
Eastern Region 0.9887 0.864 1.0006 0.994

Received antenatal care
No @ 1 - 1 -
Yes 0.7851 0.006 0.8142 0.035

Received TT injection
No @ 1
Yes 0.8488 0.031 0.8334 0.028
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Variables

All Uttar Pradesh Rural Uttar Pradesh

Odds

Ratio P

Odds

Ratio P

Place of delivery
Others places @ 1 - 1 -
Institutional 1.7824 0 1.7773 0

Health facility in village*
No PHC @ - - 1
PHC - - 0.9718 0.821

Distance to health facility*
0-5 Km @ - - 1 -
6-10 Km - - 0.9628 0.677
11 and above Km - - 0.9602 0.703

Note: @ Reference category
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Female Headed Households and Utilisation of

Antenatal Care among Urban Poor Women in

Odisha

Sasmita Jena

Introduction

The headship of the household is recognised with the person who has greater authority

in family or household matters. Authority is related to the management of general

relationship of the family, including decision-making and economic and social aspects

(Medina, 1994). Female-headed households are households where a female adult

member exercises the authority in family matters. These households are less well off in

the socio-economic sense, than the male-headed households and are at greater risk of

poverty (Labour Force Survey, 1997). This is because women generally have limited or

non-existent access to education, training, decision-making and economic resources

(Buvinic and Lycette, 1988). Women who are daughters-in-law of the female headed

household will have less autonomy. Balk (1994) argues that this is because the older

generation works to maintain the position quo.

Poverty, low education and unemployment are major factors behind the migration

of the people in backward districts of Odisha. These factors force the people to migrate

to more urbanised and industrialised cities like Bhubaneswar, the capital of Odisha.

Women also migrate with their husband in search of job. But poor women lack training

and skills needed to obtain jobs in cities and therefore they usually pick up low paid

jobs such as labourer, domestic servant and casual factory worker.

Pregnancy is one of the most unique and also the most serious stage in a woman’s

life. Antenatal care - the care a woman receives during pregnancy - helps in managing
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the health of the pregnant woman, as well as the health and the growth of the foetus.

Ideally, the mother should attend the antenatal clinic at least once a month during the

first 7 months of pregnancy, twice a month during the eighth month and thereafter,

once a week, if everything is normal. However, use of antenatal care services is

significantly low because a high proportion of mothers in India are from lower socio-

economic group and many of them are working women. Attending an antenatal clinic

may mean loss of daily wages (Park, 2002). 

In many parts of India, marriage forces a woman into a highly powerless part of her

life cycle. In female headed households, women find themselves as members of

household in which they are new arrivals and their source of social support are lean.

This makes them ill-arranged to protect their health at a phase in their lives when they

are exposed to reproductive health risks associated with pregnancy and childbirth (Das

Gupta, 1994). Heavy work load, low nutritional intake and low utilisation of antenatal

care services are common among the poor women. Fertility levels are also the highest

among the poor women. These are major causes of low birth weight children and infant

mortality. Women from poor families face more problems in married life like violence,

alcoholism, lack of economic support on the part of the spouses, restrictions on their

movement outside the home and exhibit a lower use of maternal health services, etc.

than the non-poor women (Oliveira, 1986).

In this paper, an attempt has been made to analyse the status of urban poor women

in Odisha and to analyse the  relationship between the sex of the household head and

utilisation of antenatal care services among urban poor women.  The analysis has been

divided into two parts. First it discusses the importance of antenatal care and factors

which affect the utilisation of antenatal care among women by synthesising the

available literature. The second part of the paper provides a qualitative analysis of the

utilisation of antenatal care services by urban poor women on the basis of primary data

collected from women who had delivered during  two years before December 2010. The

primary data were collected through qualitative interviews and focus group

discussions.

The Importance of Antenatal Care

Health is one of the key factors for the survival and increased life span of human beings. 

Proper health care during antenatal, natal and postnatal periods drastically reduce

infant and maternal mortality. Health of the mother is vital not only for her health and 
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well-being  but also for the survival and health of the new born.  Regular check-up of

the woman during pregnancy is very important for the well-being of both the mother

and the new born as regular check-up helps to identify the pregnancy complications

that may be fatal. Poor nutritional status of pregnant women has important bearing on

the survival of the new born. Various studies have reported that prematurity and low

birth weight resulting mainly due to the poor nutritional status of the woman are

directly responsible for about one-quarter of all infant deaths and are associated factors

in about 50 per cent of all neonatal deaths (Roy Choudhary and Jayaswal, 1989; Agarwal

and Agarwal, 1987; Singh and Paul, 1988). It has also been observed that women who

have received antenatal care experience lower maternal mortality and fewer

complications. The prevalence of low birth weight and infant mortality is also low in

these mothers. A study carried out in Anantapur, Andhra Pradesh has observed 

significant differences in visits for antenatal care between women who had died and

those who had survived childbearing. Of women who had died only 16 per cent had at

least one antenatal visit to the health centre compared to 27 per cent among women who

survived (Bhatia, 1988).

As far as perinatal mortality is concerned, two-thirds of all women who suffered a

perinatal death had not received a single antenatal check up while 30 per cent of all

perinatal deaths were attributed to insufficient antenatal care (Mehta, 1983). Antenatal

care also affects birth weight. A study in Bombay reports that the prevalence of low

birth weight was  69 per cent in women who received antenatal care compared to a

prevalence of 86 per cent in women who had not received antenatal care (Aras et al,

1990). 

Most of the maternal and neonatal deaths occur immediately after delivery - the

immediate postnatal period. During this period, few women visit a health facility or are

visited by health workers. In Anantpur, for example, as many as 60 per cent of maternal

deaths occurred  within five days of the delivery (Bhatia, 1988). At the same time only

one-third of the women were  visited by a health worker during the first week after

delivery (Mathai, 1989). 

Factors Affecting Use of Antenatal Care 

It is well known that the utilisation of ante-natal care services depends upon a host

of socio-economic and demographic factors. The available evidence suggests that

women’s age and parity determine their knowledge about different antenatal care

145



Mortality, Health and Development in India

services and hence the utilisation of these services. It has also been observed in a

number of studies that the sex of the head of the household also matters a lot in the

utilisation of antenatal care services by the women of the household. The level of

education of the woman and her work status along with the standard of living of the

household, etc. are some of the factors that also contribute to the knowledge of women

and increase their awareness and concerns about their own health as well as the health

of the new born which, in turn, influence the utilisation of antenatal care services.

Based on the above considerations, a framework has been developed which link the

socio-economic and demographic variables related to the woman with the use of

antenatal care services. This framework is presented in figure 1 which shows how

different socio-economic and demographic variables affect the utilisation of antenatal

care services. This framework constituted the basis for the present analysis.

Figure 1

Framework shows the influence of socio-economic and demographic variables on

utilisation of ante-natal care services

Socio-economic and

demographic variables

Place of residence

Religion

Education

Standard of living

Children ever born

Sex of head of

household

Work status

Knowledge and

use of different

antenatal care

services

Antenatal check

up

Iron and Folic

Acid

Tetvac, etc.

Antenatal care

Full antenatal care

Partial antenatal

care

No antenatal care

Health of the Urban Poor

The Government of India has acknowledged the non-availability as well as substantial

under utilisation of  primary health care facilities along with an overcrowding at

secondary and tertiary care centres. Maternal and child health  services to  urban poor

have been recognised as important thrust area by the government under the National

Population Policy 2000, National Health Policy 2002 and the Tenth Five-year Plan. The
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goals of the National population Policy 2000  are to ensure universal immunisation,

intensify neonatal care, facilitate 80 per cent institutional deliveries, and reduce IMR

from 68 per 1000 births to 30 per 1000 births and MMR to 100 per  100,000 live births.

A comprehensive urban health care strategy has been finalised for universal access to

primary health care  in the urban areas, especially urban slums. National Health Policy

2002 has envisaged a  two-tier primary health care  structure in the urban areas. Under

the National Rural Health Mission launched by the Government of India in 2005, a Task

Group on Urban Health has been constituted to recommend strategies for the urban

poor. The National Urban Renewal Mission (NURM) has a sub-mission on basic

services to the poor which covers over sixty cities in the country.

The second phase of the Reproductive and Child Health Programme  seeks to

improve the health status of the urban poor by ensuring accessibility and availability

of primary health care and family welfare services. The programme envisages focussing

on backward states (which are performing poorly on maternal and child health

indicators) for the delivery of reproductive and child health services with a focus on

urban poor. Pursuing the cause of improvement of the health of the urban poor, the

Ministry of Health and Family Welfare, Government of India has encouraged state

governments to identify priority districts and initiate urban health projects to augment

infrastructure development and community provider linkages. 

Methodology

Data used in the present paper were  collected as part of a qualitative study of female

headed households and utilisation of antenatal care services among urban poor women

in Bhubaneswar, Odisha. The study aimed at studying the decision making process

leading to the utilisation of antenatal care services. It also examined  how women’s

perspectives about the utilisation of antenatal care services, their living conditions and

the government programme environment has contributed to the utilisation of these

services.  The study covered 250 women in the age group 15-49 years those who had

given birth two years before at the time of the study selected through the systematic

sampling technique. Semi structured interviews were carried out to collect the data. The

interviews were conducted in Oriya language and lasted between 20-30 minutes, on

average. In addition, focus group discussion was also organised in the slum locality of

Bhubaneswar, Odisha in which  12 women  in the age group of 20-35 years participated.

Out of 12 women participants, 5 were from female headed households.
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Findings

Utilisation of antenatal care services. The utilisation of antenatal care services  depends

upon the socio-economic status of the household and  the availability and accessibility

of antenatal care services. The data collected during the study indicate that the

utilisation of antenatal care services was higher among educated women  compared to

uneducated women. However, majority of the women who had completed primary

education were not taking IFA tablets, because they did not like to take medicine,

although they are aware of the importance of IFA tablets to reduce anaemia and prevent

under nutrition during pregnancy. The following are the views of some participants

about  IFA tablets:

“I had taken only 20-30 tablets which were given by the Aganwadi worker

because I did not like to take medicine.  Aganwadi Worker had told me to take

all the tablets to avoid complications.” 

“I had not taken any IFA tablets during pregnancy because the Anganwadi

Worker did  not give me these tablets and the doctors in the government hospital

did not prescribe.  I am not  aware about IFA tablets.”

Among the working women, majority were engaged in lowly paid jobs  like house

maid, agricultural labourer and construction worker. They are  working because the

income of their husband was low and most of the husband income was spent on alcohol

and tobacco. They had to manage their family and  children and had no  time for their

own health. This conclusion is based on the following response:

“I had no time to go to hospital because, I was earning one hundred rupees from

my daily wage labour and my husband was not earning so much money and

whatever he was earning he  spent  on alcohol and  did not take care of me or my

four children, I did not take IFA  due to lack of money and when Anganwadi

Worker visited the house,  I was at my work place.” 

In the study area, a majority of the deliveries are being conducted by traditional

birth attendants, called ‘Dais’. These women are illiterate and follow traditional

methods in  conducting delivery including unhygienic ways and thus contribute to high
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infant mortality. The Dais use unhygienic instruments like the pen-knife, used blade,

unsterilised scissors, to cut the cord. 

Main Reasons for not using antenatal care services. Lack of knowledge was  the

primary reason for not using antenatal care services. Lack of money was the other 

factor. Son preference was also prevalent as one woman responded:

“I did not go for antenatal visit to the hospital because I thought this child might

be girl as my first child  was girl and my mother in-law did not allow me to go

for antenatal check up.”

 

Another misconception related to not taking IFA tablets was that taking IFA tablets

would result in a health and big in size baby. Money was also an important factor in not

going for antenatal care visits and treatment. Another reason was the lack of

knowledge. Some of the women were careless about pregnancy as they already had 2-3

girls. Some women reported that their husband did not allow them to go the hospital.

The study also highlighted the role of Anganwadi Worker and ANM in improved

utilisation of antenatal care services. The utilisation of antenatal care services was better 

in those areas where Anganwadi Worker or ANM were visiting regularly  and

suggesting pregnant women to take IFA tablets which would  benefit both the mother

and the child.  They also distributed  IFA tablets, injected tetanus toxoid to pregnant

women and advised them to go to hospital for antenatal check-up.

Female Headed households and Utilisation of Antenatal care. About one fifth of the

women covered in the study were from female headed households where the  mother-

in-law was the key decision maker. Some of these women head were also wage earners

so they have power to manage the family and take decision regarding antennal care of

their daughter-in-law. They generally believed in traditional practices of antennal care

and did not allow their daughter-in-law to go for antenatal check-up. They also believed

that taking IFA  tablets might  increase the size and weight of the foetus in the womb

which would create delivery complications. For example

“My mother in-law did not allow me to take IFA  tablets because my health was

good. She told me that all these tablets would increase the size of the child, and

there is no need to take these tablets. So my new born baby suffered from

Thalesemia.” 
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“I could not go for ante natal check up due to busy work schedule, but after five

months of pregnancy I went for check up and even after check-up I did not take

any IFA tablet or TT injection so I delivered a low birth weight baby.

“I was tortured by my in-laws and was not allowed to visit the hospital or to take

any antenatal care. My new born girl child died after four days.” 

“During pregnancy, my mother-in-law forced me to fetch water from the well

which resulted in  abortion because I had 3 girl child and my husband was not

earning.”(women aged 25)

Contrary to the female headed households, in the male headed households, family

members were found to be taking proper care of the woman during pregnancy and

after delivery. For example: 

“My father-in-law took me to the nearby hospital for antenatal check-up

regularly.”

All of them said that as per the doctor prescription, they took IFA tablets in time.

Among them utilisation of antenatal care services was high compared to the female

headed households.

Conclusions

The analysis suggests that utilisation of antenatal care services among the urban poor

women was poor in women who were working as compared to women who were not

working. This is because of working women were not available at their home when 

Anganwadi Worker visited their home and  they had no time to go to the Anganwadi

Centre or hospital to receive  IFA tablets or to go for  antenatal check up and Tetanus

Toxoid injection. This is so because going for health check up means loss of working

days to these lowly paid working women. In rural Tamil Nadu also, the use of antenatal

care services was poor in working women as compared to non-working women

(Pandey et al, 2004). 

Utilisation of antenatal care services has also been found to be poor in women

belonging to  female headed households compared to male headed households. This
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observation is contrary to an earlier study which showed that  the utilisation of

antenatal care was better  in female headed households compared to male headed

households (Adhikari, 2010). One reason for this contrary finding of the present study

may be the fact that female headed households in the present study were extremely

poor. 

References

Adhikari R, Chai P (2010) Household headship and child death: Evidence from Nepal.

BMC International Health and Human Rights. http://www.biomedcentral.com/1472-

698X/10/13. 

Agarwal DK, Agarwal KN (1987) Early childhood mortality in Bihar and Uttar

Pradesh. Indian Pediatrics 24(8): 627-32.

Aras R, Pai N, Purandare A (1990) Perinatal mortality - A retrospective hospital

study. Journal of Obstetrics and Gynaecology 40(3): 365-69.

Balk D (1994) Individual and community aspects of women’s status and fertility in

Bangladesh. Population Studies 48: 21-45

Bhatia JC (1988) A Study of Maternal Mortality in Anantapur District, Andhra Pradesh,

India, Bangalore, Indian Institute of Management.

Buvinic M, Lycette M (1988) Women, poverty and development in the third world. In

J Lewis and others (Eds) Strengthening the Poor: What have We Learned. Oxford,

Transactions Books.

Das Gupta M (1994) Life course perspectives on women’s autonomy and health

outcomes. Mimeo.

Elisabeth (2006) Association between maternal occupational status and utilisation of

antenatal care. International Archives of Occupational and Environmental Health

79(1):75-81.

Garcia B, de Oliveira O (1994) Trabajo Femeninoy vida Familiar en Mexico. Mexico City,

El Colegio de Mexico.

Labour Force Survey (1997) http://www.esds.ac.uk/government/lfs/

Mathai ST (1989) Women and the health system. In C Gopalan and Suminder Kaur

(eds.) Women and Nutrition in India. New Delhi, Nutrition Foundation of India.

Medina BTG, de Guzman EA (1994) Filipino families and households in three

selected Philippine areas. Philippine Sociological Review.

151



Mortality, Health and Development in India

Mehta A (1983) Strategies for reduction of perinatal mortality in India. Journal of

Obstetrics and Gynaecology 33(6):721-33.

Pandey A, and others (2004) Maternal health care services. Observations from

Chhatisgarh, Jharkhand and Uttaranchal. Economic and Political Weekly. February

14: 713-79.

Park K (2002) Park’s Text Book of Preventive and Social Medicine. Jabalpur, Banarsidas

Bhanot.

Roy Choudhary S, Jayaswal ON (1989) Preventing Maternal Deaths. Geneva, World

Health Organization.

Singh M, Paul VK (1988) Strategies to reduce perinatal and neonatal mortality in

India’, Indian Pediatrics 25(6): 499-509.

152



Being Old and Widow

Socio-economic and Health Status

of Old Widows in Rural Haryana

Kanchan Bharati

Introduction

Population of elderly or the old is increasing in all countries of the world as a result of

demographic ageing, making it a world-wide phenomenon. People are living longer

and enjoying better living conditions than ever before as a result of increased life

expectancy and decline in birth rate both caused by the significant strides made by

advances in medicine and technology. The resulting increase in the number of aged

people around the world has resulted in sharp gendered differences with the visibility

of women as old women outnumber old men. This has led to what is termed as the

‘feminisation of the later life’.  Since women live longer than men, they have greater

chance of living as a widow than men.  At the same time, there exists substantial

difference in the age at marriage between women and men with women being younger

than men in general by two to ten years. With less chance of remarriage, increased life

expectancy of women results in a large proportion of widows in the population. This

renders the situation of old widows more complex compared to old men and old

women living with their spouse.

In India, with stringent rules defining women’s life, widows encounter fundamental

changes in their socio-ritual status that are far different from what it is when their

husband is alive. Besides emotional loss, neglect by family members is a major issue

that they face in their life as a widow. In addition, poor economic condition of widows

thrusts dependency on others and a life of the destitute, with situation more aggravated
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in the rural areas where widows are the most deprived, downtrodden, illiterate and

neglected leading a disadvantaged position as far as their economic, social, health and

political lives are concerned. This makes it difficult for many women to bear the burden

of looking after themselves and their families. They face the threat of economic

insecurity as the most compelling, because of their non-working status and diminishing

economic resources in the family. Hence, widowhood remains a vulnerable risk factor

pushing women into extremes of socio-economic and health insecurity.

Issues of Being Old and Widow

A major issue confronted by old women is their poor economic status that can be

attributed to the fact that traditional roles have always offered women a lower position,

especially in economic matters. This results in financial destitution of women in the old

age. Other factors that increase economic dependency of old women include: 1)

women’s caring role in the family; 2) male dominance in property and family assets; 3)

traditional social values and prejudices that restrict women’s participation in paid

labour; and 4) women’s participation in low paid jobs or higher participation in

agriculture or home business (Ashraf, 2005). Many of the women are less likely to

receive care and support in the family. In most of their life, women live as ‘carers’ than

‘receivers’ (Shankardass, 1998).

Implications of being widow are bad for women in a traditional society like India.

Widowhood is possibly the most tragic event in the life of a woman in such societies,

with young and old widows encountering different sets of problems. In the absence of

her husband, other than personal care, economic dependency of the woman on others

becomes acute along with women becoming socially isolated in the family and later in

the community (Bagchi 1998). She is at risk because, in the rest of her life, she lives

mainly in the shadow of males (Datta 2005).

Chen’s (1998) work in north India clearly brings out the fact that with social

ostracism and restricted inheritance and maintenance rights over husband’s property,

old widows suffer from economic deprivation. She is likely to be a subject of neglect if

she is not contributing to the household in any form. Chen concludes that old widows

live in a marginalised status, relegated through social exclusion, economic deprivation

and physical and psychological victimisation.

In terms of health status, it is observed that poor health of the old people is generally

the second most serious problem after the economic hardship. The health status of the
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old people becomes a part of the vicious cycle of hard work, poor nutrition and health,

especially among the poor and women are the worst sufferers (Nagla, 1987). Stating

differences between the two sexes in terms of health status, Wan (1982) observes

‘women are sicker, but men die sooner’. 

On the health aspect, NFHS-2 (1998-99) data show that the rural widows are more

prone to disability than their urban counterpart.  Half of the widows in the rural areas

and forty-three per cent of the widows in the urban areas had at least one disability.

Vision disability was more pronounced as one third of the old widows had this

disability. The prevalence of chronic diseases in old widows was higher in urban areas

(61 per cent) than in the rural areas (56 per cent).

The present paper reports findings of a study that was carried out to understand

different problems faced by old widows in the rural areas. The study was carried out

in the rural areas of Haryana, a state which has made rapid strides in economic and

agricultural development. However, at the level of the society and family, the state is

still governed by the patriarchal structure. The social structure in Haryana is still biased

towards the female as reflected through very adverse sex ratio for females and a very

strong preference for son (as per Census 2001, 861 females per 1000 males). In such a

situation, women are confronted with several disadvantages throughout the life. The

present paper attempts to explore whether such structural disadvantages show their

impact in the life of older widows in the long run as it is assumed that socialisation and

opportunities available to women as girl affect her throughout the life. Moreover, the

paper also explores up to what extent the family (children, especially son) are still seen

as a source of security in the old age, especially for widows in the rural areas. It is to be

noted that, although, people above sixty years are considered as old, yet, in case of

women, old age comes earlier, as compared to men. Following the cultural definition

of aging (Kohli 1996), it can be stated that aging among women comes much earlier as

culturally, at this stage, woman is free from reproductive responsibility due to

menopause which is considered as a sign of getting old. In addition, other sign of being

old is of attaining the status of mother-in-law and grandmother. With the coming of

daughter-in-law, social status of women undergoes change in the family as most of the

mother’s roles in the home are taken over by the new member. With the arrival of

grand-children and becoming grandmother adds to the sociological symbol of being an

‘old person’. Considering this gendered explanation, women above fifty years of age are

considered as old and have been included in the present study.
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The study is mainly qualitative in its methodology and is based on primary data

collected from 135 old widows in three villages of Karnal district of Haryana. On the

basis of socio-demographic indicators, three blocks of the district were selected and one

village from each block was randomly chosen. In each village, 45 widows with age 50 

years and above were interviewed to gather required information. Tools used for

collecting the information included interview-schedules and group discussions.

Results and Discussions

Demographic Profile. Majority of the widows interviewed were 50-60 years of age

(60 per cent) while around 39 per cent were aged 60-70 years.  About 43 per cent of the

widows were from Backward Classes which constituted the dominant, agricultural

(land-owning) and politically represented group in the villages surveyed while one

third belonged to Scheduled Castes. Almost 80 per cent of the widows were illiterate.

Among those who were educated, 15 per cent had primary, 7 per cent had middle level

and rest higher level of education. 

As far as the time of marriage of the widows is considered, as many as 47 per cent 

were married before they attained 15 years of age while about 10 per cent were married

before they were ten years of age. However, they started  living with their husband at

a later date.  About half of the women interviewed were married when they 16-20 years

of age. Early marriage of female implies that they remain uneducated and bear the

burden of child bearing at an age when she is not mentally and physically prepared.

Economic Status of Widows. The economic condition of most of the widows was

poor as the households of around 69 per cent of the widows had a monthly income

ranging from Rs.1000-5000 per month. Households of only about 6 per cent of the

widows had a monthly income of more than Rs.10, 000 per month whereas households

of 4 per cent widows had no fixed income as their income source is seasonal or

business-based. Monthly income included the income of all the working members of the

household. 

As regards the work status of the widows surveyed, only thirty per cent were

gainfully engaged in paid activities. Health and age factor was the main reasons

reported by non-working widows, for not working while some widows reported that

they did not like to work as they had never worked earlier. Among those who were

working at the time of the survey, half of them did not work earlier and started working

only after their husband’s death.
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Most of the employed widows, were working as wage labourers getting anywhere

between Rs 80-100 per day which is less than Rs 120 per day that men usually get for

the same job. Other widows were working as agricultural labourer, anganwadi workers,

sweepers, and cook in the school.

Most of the widows surveyed were however willing to work from home and were

of the view that work would help them in two ways - one by making them free from

economic dependency and two by allowing them to engage themselves in some activity

to pass time which they found very difficult as it resulted in psychological feelings such

as loneliness or isolation.

Interestingly, almost 75 per cent of the widows surveyed reported to have some

property to call of their own. This proportion is so high because a large number of

widows reported the house in which they were living as their property even if it was

not legally transferred in their name. There were only fourteen women who were owner

of both the house and the land legally. It appears that ‘house’ of the husband was very

crucial for the widows as it gave them a sense of security and something which they

could call their own. The house appears to be pivotal in giving the widow and her

family shelter and security for old age care in the long run as children resided under the

same roof with the widow and supported her in emergency situations. It was also

observed during the study that the sense of security, confidence and importance in the

family was relatively higher in those widows who had the house or other family

property in her name.

It has also been revealed during the study that ownership of some property was

quite commonly reported by women belonging to Scheduled Castes and other

backward classes but not by women belonging to upper castes. This highlights the

stringent rules of the caste hierarchy. It appears that upper caste widows face more

restrictions to maintain caste rules and caste purity compared to other castes.

In general, widows surveyed were not the caretaker of the family finances, although,

about 29 per cent of the widows surveyed reported that they were controlling financial

matters of the family at their own. Most of these widows were working widows who

were either the sole earning member of the family or had unmarried kids. 

On the other hand, about 10 per cent of the widows surveyed reported that they

were handling family finances along with their son as both were the earning members.

But in majority of the cases (56.3 per cent), it is the son who handles financial matters

of the household.
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Social Situation of Widows. It is well known that institutional and ideological

culture determine the position, status and attitude towards the old in the family and the

society. The traditional norms and values of Indian society have always laid stress on

showing respect and providing care to the old. Consequently, the elder members of the

family are normally looked after by the family itself. The family, commonly the joint

family type, and social networks provide an appropriate environment in which the old

spent their lives in the typical Indian settings (Raju 2004). However, due to current

structural changes in the society, the family as the basic unit responsible for the care of

the elderly is losing its importance and is affecting the life and care of the old.

Living arrangements influence the nature of care, social support and help a person

receives during any emergency or in long term care. In this regard, four widows (2.96

per cent) were living in a disadvantaged condition as they were living alone without

any child to support them whereas 14 per cent were living with their single married son.

Many widows were living with their unmarried children (both sons and daughters). In

case of widows having more than one son, majority were living with the youngest son

(18.52 per cent). This living arrangement also highlights the division of household

composition, where children have separate kitchen and rooms but stay under the same

roof, as it was reported by the widows that, although they speak and visit other sons

they sleep and eat with whom they lived.

Joint living was also reported by 39 per cent of the widows surveyed. They were

living together with children and sharing the same kitchen, hence depicting close knit

family with good family relations. However, the economic status of the family was the

main determining factor for such kind of arrangement. In families where property was

in the name of the widow, children were living with the widow irrespective of their

marital status.

Majority of the widows reported that they had normal relationship with their

children. One reason is that, in the absence of their husband, they were dependent on

their children so that they had to maintain cordial relationship as there was no other

alternative. Even if there were problems in the family, they tried to make adjustments.

In fact, only two widows reported that they had bad relationship with their children.

Elders in the Indian family system have a unique position of authority over other

members of the family. This is especially the case with the male member. In the present

study also, participation of most of the widows in family affairs was limited to domestic

and social matters. When asked whether children consulted them in family matters, one
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third of the widows responded that they were not consulted. Others were generally

asked to give their suggestions on issues related to domestic matters such as regarding

marriage and festivals only. Very few widows stated that their children allowed them

to participate and give their views/suggestions on matters related to property. It was

also observed that in families where the widow had good relationship with children and

owned family property, widows participated and gave suggestions in family related

issues. However, just asking their views or participation of the widows in family

matters does not mean that such act determines the authority of the widows in the

family as their views and suggestions were not always considered as the final. As one

widow pointed out, ‘hamare bacche ab humse har baat par rai nahin lete hain….unko jo sahi

lagta hain wo vahi karte hain….aur hum bhi beech mein kuch nahin bolte…..ab toh aadat ho gayi

hain….bura nahin lagta’ (….now children don’t take  our views on everything….they do

what they think is right…..and we also don’t interfere and say anything…..we don’t feel

bad if they don’t ask us…..it has become a habit).   

It is argued that because of marginalised position of the woman in the family, they

have very limited involvement in family decision making process. In Haryana this

seems to be a normal practice as men who give an ear to woman’s advice, are

considered to be fool, weakling and coward (Prem Chowdhry, 1997). In the present

study also, 36  per cent of the widows reported that all the decisions in the family were

taken by their son. However, one third of the  widows reported that they played major

role in family decision making. These widows, in fact, were those who were either

working or had only unmarried children. In about one fifth of the families, family

decisions were taken jointly by the widow and her son, especially when both were

working and reported to have good relationship.

Health Scenario of Old Widows. Aging is a natural biological process. It is

aassociated with a decline in specific functional abilities of the human being. However,

health is generally viewed in the context of disease or illness. In the present study also,

most of the widows  considered their health as normal as they were not suffering from

any major ailment or disease. Illnesses like fever, cold, body ache, etc. were seen as

common ailments as they get cured with timely medication and did not need longer

duration of treatment.

In the present study, only about 32 per cent of the widows surveyed were of the

view that there health was not good as they suffered from such problems as joint pain

and body ache that has disrupted their mobility and functioning, affecting their
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everyday life. Difficulty in breathing was another most common problem that was

observed among the widows surveyed. In addition, a substantial proportion of old

widows surveyed reported such problems as difficulty in walking, kidney stone, vision

problem, etc.

Most of  the widows reported that they faced financial constraints in seeking

treatment for the ailments and diseases from which they were suffering. Other factors

included long distance to the hospital. Some of the women reported time constraint as

the reason for not undergoing for treatment. They could not go to hospital alone, as

family member, especially son, had no time to accompany her. This is the case when

they have to go outside the village for treatment, else they go alone or with one of the

daughter to the village health centre (for normal illnesses).

In general at the time of emergency, the widows surveyed were dependent upon

their sons/daughters-in-law for assistance both financially and for personal care. Some

widows however reported care by themselves as they were living alone or did not have

any female member and sons are busy. In some cases unmarried children were

providing personal care toe the widows during their ill-health.

In terms of financial help, widows reported that the expenditure related to the

treatment was met either by the family or by themselves.  Most of the widows who paid

their medical bills either singly or shared with the family were able to do so because

they were employed and were not dependent on their children. 

It can be stated here that a strong association between widows and their children co-

exist in the context of health of widows. The children remain the main source of help

and care for the widows during illness. Such dependency  increased whenever their

health was not good, as it was during this time that their need for somebody to take care

of them, cook food for them, etc. increased besides economic support and physical

presence. It is also to be kept in mind that many widows were also spending their own

money for medical treatment and in fulfilling their other basic necessities and were not

asking their children for the same. Thus, it was not total dependency of widows on

others. Rather it was a partial dependency. For those widows who were not

economically gainful, the pension they received in the form of social security from the

government was quite significant. Though, the amount of the pension was small,  it

provided them some kind of monetary help in taking care of medical and basic needs,

reducing some form of dependency, which is the sign of their low status in the

community.
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Conclusions 

With the progress in social and economic development, there has been improvement

in the quality of life which has resulted in an increase in the life expectancy leading to

an increase in the number of living years for men and women. In case of women, the

increase in the life expectancy has been associated with a higher probability of living a

relatively longer 'widowhood period’ as compared to men. Considering the fact that

traditionally women have not been allowed to go outside the home, for work or

otherwise, the first effect of husband's death is the economic hardship in the family. The

study reveals that old widows in the three villages of Haryana were living a difficult life

with varied challenges. Some of the challenges are a result of earlier disadvantage

position they had with reference to early marriage, no education and non participation

in economic activity as well as the dependent position of women.

Widows are living with all challenges and given the poor economic status to sustain

themselves and the family, they are generally dependent upon children for support in

the absence of husband. They have realised that, with increasing individualism,

children are concerned more with their own life. It appears that widows are trying their

best to not to depend on their children entirely as this meant further reducing their

importance and loss of their dignity. Hence, they attempt to contribute to the family in

different ways so as to show their utility and importance in the family and not remain

a burden on the family. This is also very important for maintaining the old age care

required at the right time especially during medical emergency or during later years of

life. 

Women have always been treated as secondary to men. This has put them in a

disadvantaged position throughout their life and which leads to their hardship and

vulnerability during the old age. Since economic status of a person determines living

status and is important for survival so if women are economically secure right from the

beginning (providing educational skills, allowing to do jobs, economically securing

through property etc), then they can be in a position to handle their lives better in the

later years of their life without living with a dependency status, even after the death of

husband. If a woman is economically secure, then, in the long run, she will also be

secure enough to lead a better quality of life during her later years of life as better socio-

psychological status are interrelated with better economic status.  Positive opportunities

available to women at younger ages undoubtedly mean improved economic, social and

health status during the old age.
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Socio-economic and Health Status of Old Widow Women

Table 1

Demographic profile of widows

Characteristics Widows surveyed

Number Per cent

Age group

50-60 yrs 81 60.00

61-70 yrs 52 38.52

70 + 02 1.48

Caste Group

Scheduled Castes 45 33.34

Other Backward Classes 58 42.96

General 32 23.70

Educational Status

Illiterate 106 78.52

1  to 5  standard 20 14.81st th

6  to 10  standard 9 6.67th th

163



Mortality, Health and Development in India

Table 2

Age at marriage of the widows

Age at marriage Widows surveyed

Number Per cent

Less than or equal to 10 Years 13 9.63

11 yrs to 15 years 50 37.04

16yrs to 20 years 70 51.85

20 years and above 02 1.48
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Table 3

Living arrangements of widows 

Living arrangement Widows surveyed

Number Per cent

Living with only married son 19 14.07

Living alone 4 2.96

In case of more married son:

Living with youngest 25 18.52

Living with 2  child 9 6.67nd

Living with 3  child 4 2.96rd

Living with eldest child 7 5.19

Living with daughter/parents family 1 0.74

All living together 52 38.52

Living with unmarried son/daughter 14 10.37

Total 135 100
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Table 4

Widows perception about their health status

Health status Widows surveyed

Number Per cent

No Problem 19 14.07

Normal 66 48.89

Very good 07 5.19

Not good 43 31.85

Total 135 100.00
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Socio-economic and Health Status of Old Widow Women

Table 5

Health sufferings among widows

Health problem Widows surveyed

Number Per cent

Mental problem 01 2.33

Appendicitis 01 2.33

Joint pains, body aches 15 34.88

Rasoli, kidney stone 02 4.65

Dama/asthma 08 18.60

Vision problem 04 9.30

Problem in walking 07 16.28

Combination of 1 or 2 of the above  diseases 02 4.65

BP 02 4.65

TB 01 2.33

Total 43 100
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Table 6

Incapability of accessing medical care by widows 

Reason for not getting medical care Widows surveyed

Number Per cent

Due to Financial Inability 20 46.52

Due to Long Distance of the hospital 11 25.58

Non availability of time for seeking treatment 04 9.3

Combination of all 08 18.60

Total 43 100
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Table 7

Person assisting widows during illness

Assisting person Widows surveyed

Number Per cent

Son/daughter-in-law 82 60.74

Self only 23 17.04

Self & Unmarried Son/Daughter 28 20.74

Other 2 1.48

Total 135 100
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Table 8

Payment source of medical bills of widowed women

Payment Source Widows surveyed

Number Per cent

Self 45 33.33

Son 47 34.81

Both self and son 42 31.11

Others 01 0.74

Total 135 100
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Inter-linkages between Maternal Complications

in Bihar and Jharkhand

Ranjana Kesarwani

Introduction

"Hundreds of pregnant women alive at sunset at night never saw the

sunrise this morning. Some died in the labour, their pelvic bones too

small and distorted by malnutrition in childhood to allow the free passage

of the infant. Some died on the table of an unskilled abortionist trying to

terminate the pregnancy. (Nakajama, 1990)”

The International Conference on Population and Development in Cairo 1994 had

stressed the importance of women’s reproductive health in overall development. United

Nations Millennium Declaration also outlined universal access to reproductive health

services as the key strategy to achieve the Millennium Development Goals (MDGs). The

theme of the World Health Day 1998 was “Pregnancy is special, let’s keep it safe” which

also highlighted the importance of reproductive health in overall development process.

The key components under reproductive health are adolescent health, prenatal care,

safe delivery, postnatal care, breast feeding practices and immunisation. Many of these

components are related to the pregnant women. According to World Health

Organization “maternal health refers to the health of women during pregnancy,

childbirth and the postpartum period. While motherhood is often a positive and

fulfilling experience, for many women, it is associated with suffering, ill-health and

even death.” 
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Reproductive morbidity is a major and important component affecting the

reproductive health and hence maternal health of the women. Reproductive morbidity

can be classified into three categories: obstetric morbidity, contraceptive morbidity and

gynaecological morbidity, each of which has its own sub divisions. Obstetric morbidity

is the morbidity from any cause related to or aggravated by the pregnancy or its

management but not from accidental or incidental causes. Contraceptive morbidity

includes conditions which result from efforts to limit fertility. Gynaecological morbidity

includes any condition, disease or dysfunction of the reproductive system which is not

related to pregnancy, abortion or childbirth but may be related to sexual behaviour

(WHO, 1989).

Pregnancy can be risky for women in developing countries. World Health

Organisation has estimated that around 515,000 women die annually from maternal

causes and 99 percent of these deaths occur in developing countries.  In India, more

than 100,000 women die every year from causes related to pregnancy and childbirth.

Every minutes, somewhere in the world, a woman dies because of complications during

pregnancy and childbirth (WHO, 2000).

Studies on reproductive morbidity in India are few. Way back in 1980, Datta and

others measured any morbidity occurring to women while they were pregnant,

regardless of its cause, but related to pregnancy, childbirth and purpureum (Datta et al,

1980) and reported that 48 per cent women had at least one type of reproductive

morbidity in the first trimester of pregnancy. A study by Koenig and others highlighted

findings of seven community-based studies on the prevalence of self-reported and

clinically diagnosed reproductive morbidity carried out in rural Maharashtra, rural

West Bengal, Karnataka, rural Gujarat and rural Rajasthan (Koenig et al, 1996).

Menstrual disorder emerged as an important reproductive morbidity in all the states

with the proportion of women reporting this problem ranging from a low of 33 per cent

in West Bengal to a high of 60 percent in Maharashtra and Karnataka.

In the human society, woman is considered as health care provider, care taker of the

old and the young members of the family and key educator of children. Therefore there

is a need to look into the problem and examine the important factors related with

pregnancy, delivery and post-delivery.

In this paper, we analyse the pattern of reproductive morbidity in Bihar and

Jharkhand states of India. The reproductive health scenario in the two states is amongst

the poorest in the country. These two states also lag behind other states of India in terms
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of social and economic development also. More specifically, the present paper attempts

to analyse the differentials in reproductive morbidity in the two states by selected

demographic, socio economic and pattern of health utilisation characteristics to

understand the extent of association between the antenatal care received and

pregnancy, delivery and post-delivery complications among women.

Data and Methodology

The data used for the present analysis have been taken from the district level household

survey, 2007-08 (DLHS-3). DLHS-3 was designed to provide estimates of maternal and

child health, family planning and other reproductive health services at the district level.

During the survey, all currently married women were asked whether they suffered

from a range of pregnancy related complications during antenatal, natal and the post

natal period. DLHS-3 also collected information about the background characteristics

of the respondents. We have applied binary logistic regression analysis to analyse the

effect of background characteristics on reproductive morbidity.

Findings

Table 1 gives the proportion of women who had experienced pregnancy, delivery and

post-delivery complications in India, Bihar and Jharkhand along with the rank of Bihar

and Jharkhand vis-à-vis other states of the country. It may be seen from the table that

the prevalence of reproductive morbidity in Bihar and Jharkhand is substantially higher

than the national average.

Maternal morbidity varies widely by the background characteristics of the women

surveyed. This is expected as social, cultural and economic factors play an important

role in deciding maternal morbidity and mortality. In many parts of the world, women

are subject to discrimination in terms of allocation of family resources and access to

health care. When women’s status is low, their health, education and emotional needs

take second place as compared to those of men. This implies that maternal morbidity

varies by background characteristics of women.

Maternal morbidity varies by the age of the woman. Problems may arise when a girl

becomes pregnant at a young age and has not yet finished growing. Failure to meet the

increased nutritional requirement imposed by pregnancy may endanger girl’s future

health. Information available from DLHS-3 suggests that maternal morbidity is higher

in women of aged less than 19  years and women aged 30 years and above in both Bihar
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and Jharkhand. Similarly, maternal morbidity has been found to be higher in women

having 5 or more pregnancies. Among women with birth order 5 and above, paleness

and excessive vomiting has been found to be the most prominent complications in both

the states. Post partum complications have also been found to be quite substantial in

women with birth order 5 and above in both the states.

The analysis shows that maternal morbidity varies by social and economic

characteristics of women in both the states. Maternal morbidity is found to be low in

rural as compared to urban women. Similarly, maternal morbidity has been found to

be the highest in Scheduled Castes as compared to other castes in both the states.  

Housing conditions appear to be an important factor in maternal morbidity.

Maternal morbidity has been found to be high in women with low standard of living

and vice versa. Similarly, maternal morbidity has been found to be the lowest in women

with high standard of living in both the states. 

The only way to address maternal morbidity is to seek proper care and treatment

during antenatal, natal and post natal period. However, utilisation of antenatal care

services is poor in both Bihar and Jharkhand. It is however evident from the information

available through DLHS-3 that there was only a marginal difference in pregnancy

complications in women who received no antenatal care and those who received any

or full antenatal care. Tables 4 and 5 also show that 82 percent women in Bihar and

about 88 percent in Jharkhand, who experienced any delivery complication, had gone

for the institutional delivery. Moreover, only 43 percent women with institutional

delivery reported post-partum complications in Jharkhand.

Five logistic regression models were applied to five different maternal complications

as dependent variables. Model 1 considers any pregnancy complication; model 2

considers any delivery complication; model 3 considers obstructed labour only; model

4 considers any post-delivery complication and model 5 considers high fever as the

dependent variable for the regression analysis. All dependent variables were categorical

with a value 0 meaning no complication and 1 meaning a complication.

Model 1. Any Pregnancy complication. Table 6 shows that with respect to Scheduled

Castes population, among Other Backward Classes, pregnancy complications are

relatively high in Bihar. The table also indicates that with increasing husband’s years

of schooling and economic status, pregnancy complications decline. Women who

received any antenatal care face fewer complications than women who did not received

any antenatal care. Women who experienced high pregnancy complications tried to
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receive full antenatal in Bihar. Table 7 shows that women with increasing age face fewer

pregnancy complications. Also with respect to rural women, urban women reported

fewer complications. Women with any antenatal care reported relatively less pregnancy

complications.

Model 2. Any delivery complication. Table 6 shows that women with at least 5 children

face more delivery complications but with the increase in the wealth index,

complications decrease. Also women utilising health care facilities, face fewer problems. 

Model 3. Obstructed labour. Table 6 shows that with increasing age and education,

the prevalence of obstructed labour decreases in Bihar. Moreover, as compared to

Scheduled Castes, Scheduled Tribes face relatively higher risk of obstructed labour.

Table 7 shows that as compared to Scheduled Castes, Other Backward Classes women

experienced relatively lower risk of obstructed labour. With the increase in the wealth

index and husband’s education, the risk of obstructed labour decreases in Jharkhand.

Moreover, there is a negative relationship between any antenatal care, full antenatal

care, institutional delivery, pregnancy complications and delivery complications in both

the states.

Model 4. Any post delivery complication. In both the states, with the increase in birth

order, post-delivery complications also increase. Table 7 shows that urban women

experience relatively lesser risk of post-delivery complications than rural women in

Jharkhand but not in Bihar. It is also clear from the table that in both the states,

pregnancy, delivery and post-delivery complications are linked to each other and are

quite strong.

Model 5. High fever. Table 7 points out that in women with birth order 5, the risk of

high grade fever after the delivery is relatively higher in Jharkhand as compared to

Bihar. However, in both the states, the risk of high grade fever was relatively higher in

Scheduled Tribes women as compared to Scheduled Castes women. On the other hand,

table 6 indicates that woman’ education and wealth index of her household is

negatively correlated with post-delivery complications including high grade fever in

Bihar. This model also points outs that pregnancy, delivery and post-partum

complications are associated with each other.

Summary and Conclusions

From the above analysis we may observe that women living in urban area are more

aware about maternal morbidity. The education of the woman and her husband show
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negative correlation with three types of maternal complications - complications during

pregnancy, complications during delivery and post-delivery complications. Women

whose standard of living is high reported less complications than the women with low

standard of living in both Bihar and Jharkhand because women having high economic

status can afford high quality health care. The analysis also reveals that there is a strong

association between pregnancy complications, delivery complications and post-delivery

complications because analysis shows that women who experienced any pregnancy or

delivery complications also reported some post-partum complications. Similarly,

institutional delivery shows negative association with maternal complications. Only a

small proportion of women who had experienced multiple complications got various

checkups and care during pregnancy. 

Bihar and Jharkhand have poor  rank among Indian states in terms of multiple

maternal complications and a large proportion of women  experience almost all types

of complications. Therefore, women need more attention in terms of maternal care.

There is a need to reinvigorate the family planning programme in the two states as the

analysis reveals that higher birth order have significant impact on all types of

complications. There is also a need to provide adequate knowledge to both men and

women regarding reproductive health issues in the two states. Safe motherhood

interventions should be delivered honestly.
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Table 1

Women who experienced pregnancy, delivery and post-delivery complications

Complications India Bihar Jharkhand Highest

Pregnancy complications

Swelling of hands, feet and face 23.8 28.3(6) 30.1(3) 31.5

Paleness/Weakness 35.8 56.7(1) 45.2(3) 56.7

Visual disturbance 14.2 23.6(2) 24.7(1) 24.7

Excessive fatigue 24.9 31.6(5) 37.0(2) 45.5

Convulsions 6.8 7.9(7) 11.3(2) 11.9

Weak or no movement of foetus 7.9 11.0(6) 21.0(1) 21.0

Abnormal position of foetus 2.8 2.4(21) 4.3(6) 7.7

Malaria 3.1 2.0(21) 5.9(3) 8.8

Excessive vomiting 23.0 27.8(11) 19.7(21) 39.6

Hypertension/High BP 4.8 2.9(27) 3.9(23) 9.0

Jaundice 1.4 0.7(21) 1.1(17) 3.2

Excessive bleeding 1.7 1.5(23) 1.8(14) 3.9

Vaginal discharge 3.2 3.3(11) 2.5(19) 13.8

Delivery complications

Premature labour 30.2 35.4(7) 51.4(1) 51.4

Excessive Bleeding 9.3 8.5(17) 17.1(2) 18.0

Prolonged Labour 21.2 30.1(3) 30.8(2) 36.7

Obstructed labour 43.0 65.8(2) 66.2(1) 66.2

Breech Presentation 5.0 4.6(13) 7.8(4) 10.6

Convulsion/High BP 4.8 5.9(7) 12.0(1) 12.0

Post-delivery complications

High fever 20.2 35.0(1) 25.3(4) 35.0

Lower abdominal pain 20.8 36.3(1) 29.9(2) 36.3

Foul smelling 6.9 14.1(1) 14.0(2) 14.1

Excessive bleeding 8.1 11.3(6) 11.3(7) 19.8

Convulsions 4.3 7.6(3) 8.4(2) 15.0

Sever headache 16.7 27.8(1) 23.1(3) 27.8

Note: Rank is given in brackets.

178



Inter-linkages between Maternal Complications

Table 2

Pregnancy complications by selected background characteristics in Bihar

Pregnancy complications
Any

pregnancy

complication

Any

pregnancy

complications

excluding

paleness

Any

pregnancy

complications

excluding

paleness and

excessive

vomiting

Any

pregnancy

complications

excluding

paleness,

excessive

vomiting and

fatigue
Demographic characteristics

Age (in years)
Below age 19 75.9 66.1 53.3 44.0
20-29 75.2 63.9 53.9 44.5
30+ 74.6 62.1 54.2 45.3

Birth order
1 76.1 65.7 53.8 44.3
2-4 74.7 63.2 54.2 44.6
5 and above 76.0 62.7 54.8 46.0

Socio-economic characteristics
Place of residence

Rural 75.1 63.6 54.1 44.9
Urban 74.7 63.1 51.5 41.5

Ethnicity
SC 73.4 62.5 54.2 45.0
ST 70.1 63.1 54.5 46.3
OBC 75.6 63.7 53.9 44.6
Others 76.6 64.9 53.6 44.2

Women's education
Non-literate 73.3 54.5 54.5 39.8
Less than 5 years 78.0 55.2 55.2 46.0
5-9 years 76.3 53.8 53.8 44.4
10 and more years 76.4 53.5 53.5 42.8

Husband’s education
Non-literate 69.5 50.0 50.0 35.4
Less than 5 years 23.0 56.1 56.1 46.6
5-9 years 24.9 54.1 54.1 45.1
10 and more years 25.2 53.5 53.5 43.5
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Pregnancy complications
Any

pregnancy

complication

Any

pregnancy

complications

excluding

paleness

Any

pregnancy

complications

excluding

paleness and

excessive

vomiting

Any

pregnancy

complications

excluding

paleness,

excessive

vomiting and

fatigue
Wealth index

Lowest 75.5 63.6 55.0 46.1
Second 74.8 63.5 53.6 44.5
Middle 75.0 62.9 52.4 44.2
Fourth 75.2 65.1 54.7 42.4
Highest 74.2 64.0 51.5 41.1

Health care characteristics
Any ANC

No 69.8 59.0 50.6 42.7
Yes 78.8 66.8 56.2 46.1

Full ANC
No 74.6 63.1 53.6 44.4
Yes 85.2 73.2 61.6 50.1

180



Inter-linkages between Maternal Complications

Table 3

Pregnancy complications by selected background characteristics in Jharkhand

Pregnancy complications
Any

pregnancy

complication

Any

pregnancy

complications

excluding

paleness

Any

pregnancy

complications

excluding

paleness and

excessive

vomiting

Any

pregnancy

complications

excluding

paleness,

excessive

vomiting and

fatigue

Demographic characteristics
Age (in years)

Below age 19 67.8 60.0 54.5 45.8
20-29 68.2 60.5 56.1 46.6
30+ 65.1 57.9 54.6 45.6

Birth order
1 68.7 61.4 56.0 46.4
2-4 66.8 59.2 55.4 46.0
5 and above 66.6 59.6 57.0 47.3

Socio-economic characteristics
Place of residence

Rural 67.6 60.0 56.0 46.5
Urban 63.8 56.1 51.0 43.8

Ethnicity
SC 66.5 60.3 56.1 48.1
ST 66.8 58.1 54.0 44.9
OBC 67.7 60.6 56.5 46.7
Others 68.2 60.3 56.4 46.6

Women's education
Non-literate 100.0 100.0 100.0 100.0
Less than 5 years 69.2 58.3 58.3 49.4
5-9 years 68.6 55.1 55.1 45.1
10 and more years 69.5 54.5 54.5 43.4

Husband’s education
Non-literate 62.5 37.5 37.5 25.0
Less than 5 years 66.9 57.0 57.0 47.9
5-9 years 67.6 55.8 55.8 47.5
10 and more years 68.5 55.4 55.4 44.2
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Pregnancy complications
Any

pregnancy

complication

Any

pregnancy

complications

excluding

paleness

Any

pregnancy

complications

excluding

paleness and

excessive

vomiting

Any

pregnancy

complications

excluding

paleness,

excessive

vomiting and

fatigue
Wealth index

Lowest 67.5 59.9 56.4 47.2
Second 66.7 59.2 55.1 46.1
Middle 67.0 59.3 54.4 45.1
Fourth 67.2 61.4 56.4 46.2
Highest 67.9 58.3 52.2 41.6

Health care characteristics
Any ANC

No 62.9 56.1 53.1 44.6
Yes 70.6 62.6 57.4 47.6

Full ANC
No 66.9 59.4 55.3 46.3
Yes 70.8 63.0 57.8 45.5
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Table 4

Delivery complications by selected background characteristics in Bihar

Delivery complications
Any delivery

complications

Any delivery

complications

excluding

obstructed labour

Any delivery

complications

excluding

obstructed and

prolonged labour
Demographic characteristics

Age (in years)
Below age 19 83.7 58.0 41
20-29 80.3 52.3 38.4
30+ 79.9 49.4 37.0

Birth order
1 82.1 55.7 40.6
2-4 79.6 49.8 37.0
5 and above 80.8 49.6 37.4

Socio-economic characteristics
Place of residence

Rural 80.3 51.5 37.7
Urban 83.7 59.0 45.6

Ethnicity
SC 80.0 48.9 64.1
ST 81.6 56.9 45.5
OBC 80.4 51.8 37.8
Others 81.7 56.6 42.5

Women's education
Non-literate 78.4 43.2 22.7
Less than 5 years 80.3 52.6 37.1
5-9 years 80.4 55.5 40.7
10 and more years 81.4 55.9 42.1

Husband’s education
Non-literate 75.6 41.5 26.8
Less than 5 years 81.0 50.7 35.7
5-9 years 80.4 52.4 38.3
10 and more years 79.6 53.3 39.7
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Delivery complications
Any delivery

complications

Any delivery

complications

excluding

obstructed labour

Any delivery

complications

excluding

obstructed and

prolonged labour
Wealth index

Lowest 80.1 49.9 36.1
Second 80.8 51.7 37.6
Middle 79.4 54.1 41.3
Fourth 82.0 55.4 41.9
Highest 82.6 57.6 43.6

Health care characteristics
Any ANC

No 76.7 51.2 38.0
Yes 83.2 52.6 38.5

Full ANC
No 80.3 51.6 37.9
Yes 85.3 61.4 46.5

Institutional delivery
No 79.9 48.8 35.9
Yes 82.0 60.3 44.4
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Table 5

Post-delivery complications by selected background characteristics in Bihar

Post delivery complications
Any post-partum

complications

Any post-partum

complications

excluding lower

abdominal pain

Any post-partum

complications

excluding lower

abdominal pain

and foul smell
Demographic characteristics

Age (in years)
Below age 19 53.8 44.7 40.3
20-29 52.8 43.5 39.4
30+ 53.6 44.9 40.7

Birth order
1 52.8 43.7 39.4
2-4 53.1 43.5 39.2
5 and above 55.5 47.3 43.3

Socio-economic characteristics
Place of residence

Rural 53.3 44.3 40.3
Urban 51.1 39.8 34.3

Ethnicity
SC 52.7 44.3 39.7
ST 52.3 44.3 39.8
OBC 53.0 43.6 39.5
Others 54.3 45.1 41.6

Women's education
Non-literate 53.9 44.9 39.9
Less than 5 years 56.1 47.4 43.8
5-9 years 52.6 41.5 36.8
10 and more years 48.9 36.8 32.8

Husband’s education
Non-literate 57.3 42.7 41.5
Less than 5 years 55.7 46.4 42.7
5-9 years 53.5 44.2 39.7
10 and more years 50.4 40.2 36.1
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Post delivery complications
Any post-partum

complications

Any post-partum

complications

excluding lower

abdominal pain

Any post-partum

complications

excluding lower

abdominal pain

and foul smell
Wealth index

Lowest 53.6 45.7 41.6
Second 54.1 45.3 41.4
Middle 53.1 42.7 38.1
Fourth 50.9 39.2 34.5
Highest 44.2 31.9 27.7

Health care characteristics
Any ANC

No 51.2 43.5 39.7
Yes 54.5 44.3 40.0

Full ANC
No 53.1 44.1 40.0
Yes 54.8 42.8 37.4

Institutional delivery
No 53.1 44.3 40.3
Yes 53.2 43.1 38.6
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Table 6

Delivery complications by selected background characteristics in Jharkhand

Delivery complications
Any delivery

complications

Any delivery

complications

excluding

obstructed labour

Any delivery

complications

excluding

obstructed labour

and prolonged

labour
Demographic characteristics

Age (in years)
Below age 19 85.2 64.1 57
20-29 83.2 63.1 55.8
30+ 82.1 60.5 53.7

Birth order
1 85.1 64.4 56.6
2-4 82.0 61.6 54.9
5 and above 82.5 61.6 55.1

Socio-economic characteristics
Place of residence

Rural 82.3 61.9 54.8
Urban 89.5 66.6 60.0

Ethnicity
SC 83.6 62.1 54.4
ST 83.5 63.2 56.2
OBC 82.1 61.0 54.2
Others 84.1 65.3 57.6

Women's education
Non-literate 100.0 100.0 0.0
Less than 5 years 83.0 62.2 54.6
5-9 years 84.3 65.0 58.0
10 and more years 85.9 64.6 57.7

Husband’s education
Non-literate 87.5 38.8 25.0
Less than 5 years 85 62.6 56.6
5-9 years 83.1 62.6 55.2
10 and more years 83.8 64.0 56.7
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Delivery complications
Any delivery

complications

Any delivery

complications

excluding

obstructed labour

Any delivery

complications

excluding

obstructed labour

and prolonged

labour
Wealth index

Lowest 82.8 61.8 54.5
Second 81.1 61.3 54.2
Middle 84.0 61.9 54.8
Fourth 86.4 67.4 61.2
Highest 87.5 66.5 59.5

Health care characteristics
Any ANC

No 79.5 60.3 53.2
Yes 85.8 64.0 56.9

Full ANC
No 82.6 62.1 55.0
Yes 86.9 65.4 57.9

Institutional delivery
No 82 60.8 54.1
Yes 87.7 69.8 60.9
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Table 7

Post-delivery complications by selected background characteristics in Jharkhand

Post delivery complications
Any post-partum

complications
Any post-partum

complications

excluding lower

abdominal pain

Any post-partum

complications

excluding lower

abdominal pain

and foul smelling
Demographic characteristics

Age (in years)
Below age 19 43.8 36.3 31.3
20-29 44.5 36.0 30.9
30+ 42.5 36 30.1

Birth order
1 43.6 35.3 30.2
2-4 44.0 35.8 30.4
5 and above 47.8 41.0 35.3

Socio-economic characteristics
Place of residence

Rural 45.1 37.1 32.0
Urban 31.8 26.0 17.8

Ethnicity
SC 45.8 38.3 33.7
ST 42.5 34.6 28.0
OBC 44.6 36.6 32.2
Others 42.7 35.2 29.2

Women's education
Non-literate 0.0 0.0 0.0
Less than 5 years 45.1 38.2 31.8
5-9 years 42.0 33.8 28.6
10 and more years 39.2 30.7 23

Husband’s education
Non-literate 75.0 75.0 75.0
Less than 5 years 45.5 39.7 32.8
5-9 years 45.2 36.3 31.0
10 and more years 40.6 32.6 27.1

189



Mortality, Health and Development in India

Post delivery complications
Any post-partum

complications
Any post-partum

complications

excluding lower

abdominal pain

Any post-partum

complications

excluding lower

abdominal pain

and foul smelling
Wealth index

Lowest 45.1 37.3 31.6
Second 45.6 38.2 33.3
Middle 43.0 34.5 30.0
Fourth 40.1 30.2 26.0
Highest 30.9 25.7 16.9

Health care characteristics
Any ANC

No 42.8 35.4 31.1
Yes 44.7 36.5 30.3

Full ANC
No 44.2 36.4 31.2
Yes 40.1 31.8 25.4

Institutional delivery
No 44.1 36.3 31.1
Yes 42.9 34.7 28.5
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Table 8

Binary Logistic Regression for pregnancy, delivery

and post-delivery complications in Bihar

Any

pregnancy

complication

Any delivery

complication

Obstructed

labour

Any post-

delivery

complication

High

fever

Age (in years)
Below age 19 ®
20-29 0.863 0.925 0.845 1.147 1.059
30+ 0.981 0.816     0.773** 1.067 1.133

Birth order
1®
2-4 0.899 0.968 0.981 1.024 0.948
5 and above 1.095     1.309** 1.168      1.311** 1.208

Place of residence
Rural®
Urban 1.030    1.310* 0.987 1.120 0.988

Ethnicity
SC®
ST 1.114 1.211    1.550**   0.575**   0.615**
OBC     1.195** 1.001 1.045 0.857* 0.931
Others   1.117 1.022 0.980 0.921 1.109

Women’s education
Illiterate/< 5 years®
5-9 years 0.922 0.997 0.872** 0.988 0.824**
10 and more years 0.944 1.011 0.857** 0.892 0.818**

Husband’s education
Illiterate/< 5 years®
5-9 years 0.772** 0.946 0.909 1.002 0.868
10 and more years 0.710* 0.836 0.890  0.968 0.899

Wealth index
Lowest®
Second 1.103 0.724* 0.927 1.383* 1.084
Middle 0.974 0.695* 0.859   1.193** 0.884
Fourth 0.859          0.819 0.986 1.104   0.758*
Highest     0.763** 0.839 0.970 0.925    0.588*

Any ANC
No®
Yes 0.555* 0.768* 0.766* 0.983 1.047
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Any

pregnancy

complication

Any delivery

complication

Obstructed

labour

Any post-

delivery

complication

High

fever

Full ANC
No®
Yes 1.899* 1.082 1.235* 1.025 0.982

Institutional delivery
No®
Yes 0.984 0.899** 0.992 0.874**

Any pregnancy complication

No®
Yes 2.910* 1.829* 3.221* 2.562*

Any delivery complication
No®
Yes 2.406* 1.933*

Note: ** Significant at 5% level, * Significant at 1% level
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Table 9

Binary Logistic Regression for pregnancy,

delivery and post-delivery complications in Jharkhand

Any

pregnancy

complication

Any delivery

complication

Obstructed

labour

Any post-

delivery

complication

High

fever

Age (in years)
Below age 19 ®
20-29          0.952 1.013 1.160 0.992 1.024
30+   0.739** 1.054 1.222     0.743** 0.727

Birth order
1®
2-4 0.917 0.883 0.999 1.099  0.964
5 and above 1.331 0.815 1.023     1.353**   1.497**

Place of residence
Rural®
Urban    0.783** 1.673*  1.326* 0.709* 0.761**

Ethnicity
SC®
ST 0.881 1.020 1.013 0.712* 0.682*
OBC 0.915 0.876     0.789** 0.834 0.852
Others 0.881 0.762  0.810    0.778** 0.850

Women’s education
Illiterate/< 5 years®
5-9 years 1.000 1.205 1.057 0.915 0.940
10 and more years 1.070 1.141 1.203 0.992 0.879

Husband’s education
Non-literate/< 5 years®
5-9 years 0.791 0.720 0.828 1.257 0.884
10 and more years 0.748   0.667**    0.714** 1.139 0.945

Wealth index
Lowest®
Second  0.822** 0.898 0.881    1.201** 1.117
Middle          0.830 0.882 0.973          1.018 1.002
Fourth          0.754** 0.961    0.788**  1.026 0.904
Highest          0.778 0.876 0.810      0.689**   0.614**

Any ANC
No®
Yes 0.535* 0.721* 0.682* 1.064 1.111
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Any

pregnancy

complication

Any delivery

complication

Obstructed

labour

Any post-

delivery

complication

High

fever

Full ANC
No®
Yes 1.026 1.150 0.968 0.894 0.965

Institutional delivery
No®
Yes 1.197 1.007 1.009 0.886

Any pregnancy

complication
No®
Yes 2.516* 1.902* 4.377* 2.953*

Any delivery

complication
No®
Yes    2.020* 1.564*

Note: ** Significant at 5% level, * Significant at 1% level
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Role of Men in Women’s Reproductive Health

A Comparative Study of

Madhya Pradesh and Kerala

Rakesh Chandra

Introduction

"Changes in both men's and women's knowledge, attitudes and behaviour are necessary

conditions for achieving the harmonious partnership of men and women. Men play a key

role in bringing about gender equality since, in most societies, men exercise preponderant

power in nearly every sphere of life.... It is essential to improve communication between

men and women on issues of sexuality and reproductive health, and the understanding

of their joint responsibilities, so that men and women are equal partners in public and

private life." (ICPD Programme of Action).

The primary focus of the family planning programme has traditionally been on women.

This has been justified on the ground  that it is the woman who bears the child and so

she is believed to be more motivated to protect her own reproductive health than the

man (Dreggan, 1998).  Men are either perceived to be  uninvolved in fertility beyond

their capacity to provide sperms or their involvement is negative in the sense that they

create obstacles to women's contraceptive use. (Greenea and Biddelcom, 1997). In this

context, the International Conference on Population and Development in 1994 and the

Fourth World Conference on Women in 1995 emphasised the importance of

reproductive rights and reproductive health for both men and women and greater

involvement of men in reproductive health. Since then, there has been a shift in the

basic philosophy of family planning programmes from contraceptive use to  more

general reproductive and sexual health. The  focus of the new approach is on key
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concepts and programmatic implications of locating men’s involvement within a

reproductive health framework. The programme of action endorsed by ICPD, 1994 

emphasised the need for equity in gender relations with a special focus on men’s shared

responsibility and active involvement to promote reproductive and sexual health. There

are evidences that  demonstrate that disregarding sex education and sexual health needs

of men could lead to wider social health consequences. Failure to address sexual health

needs, particularly of males, contribute to the poor preparation of men for adulthood,

contraceptive use, and safe sex. A rational strategy for looking into males’ role in

decision making, participation and shared responsibility for sexual and reproductive

health is also important in the context of social, economic, and political factors reflecting

the disadvantaged position of women.

In societies characterised by an unequal balance of power, men exert considerable

influence over their partner’s sexuality. In most societies, women generally have less

access than men to education, training and resources (Sivard 1995), which facilitates

men's greater control over sexual interactions and decision making (Guerny, 1993). In

fact, men frequently dominate the decisions made about the family size and the use of

contraceptives (Tetteh, 1998). Research has shown that men not only act as ‘gatekeepers’

restricting women and children’s access to health services but also through abuse or

neglect. Men’s actions have direct bearings on the health of their partner and their

children (Gallen at el, 1986). In the Indian context also , many studies (Vlasoff, 1990;

Zachariah, 1990; Rama Rao et al,1993) have recognised male knowledge, attitude and

practices as an important hurdle in achieving cherished demographic goals.

Male involvement in reproductive health is a complex process of social and

behavioural change that is needed for men to play more responsible role in

reproductive health (Drennan, 1998). It not only implies contraceptive acceptance by

men but also refers to the change in men’s attitude and behaviour towards women’s

health, make them more supportive of women using health care services and sharing

child bearing activities (Helzner, 1998). There is no doubt, partner support and positive

attitude for health and reproduction helps in attaining the ideal situation but the

argument is that how far this support and positivity can help when females are at the

mercy of their partner. In other words what happens if this support is denied or there

is something like the KAP gap.

Taking Madhya Pradesh and Kerala, two states at the opposite extremes of

demographic situation in India, this paper explores whether males involvement is a
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necessity to improve health and demographic indicators and whether, knowledge

attitude and practices reported in different surveys in favour of women’s health and

reproduction indeed help in improving the demographic situation even if women are

not well positioned in the society. In this context, the present paper analyses the

importance of male involvement for improving reproductive health of women by

comparing men’s knowledge, attitude, and practices in Madhya Pradesh and Kerala

and factors which influence this knowledge attitude and practice.

Data and Methodology

The paper is based on the information available through the National Family Health

Survey, 2005-06 which covered 124,385 women aged 15-49 years and 74,369 men aged

15-54 years in 29 states and Union Territories of India. This paper utilises the

information available through the interview of males  aged 15-54 years in Madhya

Pradesh and Kerala who were usual residents of the sample households or visitors who

stayed in the sample households the night before the survey. In Madhya Pradesh 2725

men were interviewed whereas the information was available from  1121 men in Kerala.

The analysis presented in this paper is however based on marries males only who were

1845 in Madhya Pradesh and 675 in Kerala.

The  knowledge, attitude and practices of men influencing reproductive health of

women were captured through 18 variables grouped into the following three categories: 

Knowledge 1. Knowledge of any method for contraception.

2. Knowledge of ovulatory cycle.

3. Can a woman who is breastfeeding get pregnant?

4. Heard of sexually transmitted disease.

5. Ever heard of AIDS.

Attitude 6. Contraception is woman's business

7. Women who use contraception become promiscuous

8. If wife deny for sex husband has right to get angry

9. If wife deny for sex Husband has right to: refuse financial

support

10. Husband has right to: have sex with another women

11. Husband has right to use force for unwanted sex

12. Wife beating justified if she refuses to have sex with him

13. Final say on deciding how many children to have
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Practices 14. Respondent present during check-ups for youngest child

15. Ever used any method for contraception.

16. Is respondent circumcised?

17. Used condom during last intercourse 

18. Used condom during Intercourse with other woman 

Besides these some other background variables were also selected for the

multivariate analysis. These include place of residence, educational attainment, wealth

index,  religion, frequency of reading newspaper/magazine and frequency of watching

television.

The analysis has been carried out in two parts. The first part of the analysis

compares men’s knowledge, attitude and practices influencing reproductive health of

women in Madhya Pradesh and Kerala through univariate analysis. The second part of

the analysis analyses the  impact of different background characteristics on the

knowledge attitude and practices of men using multivariate methods. This analysis has

been limited to the following variables:

1. Ever heard of AIDS

2. Contraception is woman's business, and 

3. Ever used any method of contraception.

Since all the study variables are  binary  in nature, binary logistic regression was

used. The classification criteria adopted for the analysis was as under:

Ever heard of AIDS: 0 if not heard of AIDS; 1 if heard of

AIDS

Contraception is woman's business: 0 if disagree; 1 if agree

Ever used any method for contraception: 0 if no; 1 if yes.

Results and Discussion

The information available through NFHS-3 suggests that male knowledge, attitudes and

practices regarding women’s reproductive health and family planning is very similar

in the two states despite the fact the reproduce health situation in the two states is very

different.  There are only a few instances of major  differences between the two states.

Interestingly, on some issues, the response of men from Madhya Pradesh is more

positive than the response of men from Kerala. For example, only 8 per cent men from

Kerala said that a woman could get pregnant while breastfeeding whereas this

proportion was 54 per cent in Madhya Pradesh.  On the other hand 99 per cent  males
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in Kerala had the knowledge of STD while this proportion was  only 75 per cent in

Madhya Pradesh.

In order to identify factors that influence the knowledge, attitude and practices of

men regarding reproductive health, we used the binary logistic analysis. Results of the

analysis are presented in tables 4 through 6 for Madhya Pradesh. It may be seen from

table 4 that males living in rural areas are 20 per cent less likely to use contraception

than males living in urban areas in Madhya Pradesh if all other variables are controlled.

Similarly, educational attainment has a positive impact on the use of contraception as

the likelihood of using contraception increase with the increase the level of education.

Caste has also been found to be a  major factor in shaping fertility preferences and use

of contraception. Scheduled Tribes have a negative attitude toward contraception and

family planning as compared to Scheduled Castes and  others. Males with a high wealth

index are 70 times more likely than males with low wealth index to use contraception.

Similarly, media exposure is also positively related with the use of contraception.

Table 5 shows the likelihood ratio for the opinion of males on “contraception is

women business” in Madhya Pradesh. It is seen that males living in rural areas are more

likely to agree that contraception is women’s business than males living in urban areas.

Surprisingly, more educated men were in favour of this view compared to uneducated

men. The is true about the wealth status. Media exposure is also positively related with

this issue. Those who are less exposed to media are more likely to agree that

contraception is women business.

Table 6 shows the likelihood ratio of male’s knowledge of HIV/AIDS in Madhya

Pradesh. It is seen that males living in rural areas are less likely to know about

HIV/AIDS than males living in urban areas.  Educational attainment has a positive

relation as the likelihood of knowing about HIV/AIDS increases with the increase in the

level of education. Males belonging to upper economic class are more likely to know

about HIV/AIDS compared to males belonging to lower economic class. Finally males

exposed to media are more likely to have knowledge about HIV/AIDS.

Conclusions

The analysis suggests that the role of males  in family planning and reproductive

health of women is more or less similar in Madhya Pradesh and Kerala despite the fact

that the two states are at two extremes of demographic and health transition. The

analysis suggests that it is the woman who has to take care of herself and males
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knowledge attitude and practices is not going to change the situation. At the same time,

one should be cautious in interpreting these results as the observed pattern may be due

to KAP gap of males in Madhya Pradesh or it may also reflect the strong social position

of Kerala women.
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Table 1

Knowledge, attitude and practice of men

related to women's reproductive health issues

Madhya

Pradesh

Kerala

Knowledge

Knowledge of ovulatory cycle

During wife's period 22.0 30.8

After period ended 35.8 32.4

Before period begins 7.4 4.3

Dont know 34.8 32.4

Knowledge of any method for contraception

Knows no method 0.3 1.3

Knows only traditional method 0.0 0.0

Knows modern method 99.7 98.7

Can a woman who is breastfeeding get pregnant

No 31.8 83.1

Yes 54.0 8.4

Dont know 14.1 8.4

Heard of sexually transmitted disease

No 28.3 0.7

Yes 71.7 99.3

Ever heard of aids

No 32.0 1.2

Yes 68.0 98.8

Attitude

Contraception is woman's business

Disagree 53.6 76.7

Agree 46.4 23.3

Women who use contraception become promiscuous

Disagree 64.3 83.1

Agree 35.7 16.8

if wife deny for sex husband has right to get angry

no 76.6 89.5

yes 23.4 9.9

if wife deny for sex husband has right to refuse financial support

no 92.8 91.9

yes 7.2 7.3

Husband has right to: have sex with another women

no 86.6 95.0

yes 11.4 2.7
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Madhya

Pradesh

Kerala

Husband has right to use force for unwanted sex

No 88.3 94.7

Yes 11.7 3.0

Wife beating justified if she refuses to have sex with him

No 90.3 94.1

Yes 9.4 4.4

Don't know 0.3 1.5

Final say on deciding how many children to have

Husband 9.7 10.8

Both equally 88.1 85.6

Wife 2.3 3.0

Practice
Respondent present during check-ups for youngest child

Not present 33.1 8.2
Present 66.9 91.8

Ever used any method
Never used 57.2 30.4
Traditional method 12.2 21.2
Modern method 30.7 48.4

Is respondent circumcised
No 91.0 76.0
Yes 9.0 23.3

Used condom during last intercourse 
no 93.5 93.7
yes 6.5 6.3

Used condom during intercourse with other woman 
No 71.5 0.9
Yes 28.5 99.1
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Table 2

Determinants of the use of contraception

Results of the Logistic Regression Analysis

Estimated odds ratio of use of contraception 

B Significance Exp(b)

Residence

Urban 1

Rural -0.236 0.004 0.79

Education

No education 1

Primary 0.257 0.010 1.293

Secondary 0.455 0.000 1.577

Higher 1.041 0.000 2.832

Social groups

ST 1

SC 0.756 0.000 2.129

OBC 0.738 0.001 2.091

Others 0.657 0.000 1.928

Wealth index

Poorest 1

Poorer 0.398 0.000 1.489

Middle 0.804 0.000 2.234

Richer 0.789 0.000 2.201

Richest 1.225 0.000 3.404

Frequency of reading newspaper

Not at all 1

Less than once a week 0.331 0.001 1.393

At least once a week 0.402 0.000 1.495

Everyday 0.588 0.000 1.8

Frequency of watching TV

Not at all 1

Less than once a week 0.225 0.002 1.252

At least once a week 0.403 0.000 1.497

Everyday 0.534 0.000 1.707

Constant -1.57 0.000 0.208

R square 0.228
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Table 3

Factors affecting the opinion on "contraception is women's business"

Estimated odds ratio of the opinion on “contraception is women business”

B Significance Exp(b)

Residence

Urban 1

Rural 0.086 0.343 1.09

Education

No education 1

Primary 0.147 0.156 1.158

Secondary 0.202 0.083 1.224

Higher 0.145 0.384 1.156

Social groups

ST 1

SC -.661 0 .516

OBC -.320 0.01 .726

Others -.111 0.535 0.895

Wealth index

Poorest 1

Poorer -0.193 0.026 0.824

Middle -0.264 0.009 0.768

Richer -0.318 0.007 0.727

Richest -0.015 0.919 0.985

Frequency of reading newspaper

Not at all 1

Less than once a week -0.733 0 0.481

At least once a week -0.94 0 0.391

Everyday -1.011 0 0.364

Frequency of watching TV

Not at all 1

Less than once a week -0.473 0 0.623

At least once a week -0.613 0 0.542

Everyday -0.322 0.004 0.725

Constant -0.704 0 0.495

R square 0.179
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Table 4

Factors influencing knowledge of HIV/AIDS

Estimated odds ratio of knowledge of HIV/AIDS

B Significance Exp(b)

Residence

Urban 1

Rural -0.861 0.001 0.423

Education

No education 1

Primary 0.809 0.000 1.203

Secondary 2.061 0.000 2.514

Higher 19.053 0.993 1.9e+08

Social groups

ST 0.810 1

SC -0.203 0.335 0.816

OBC -0.098 0.558 0.907

Others -0.123 0.641 0.884

Wealth index

Poorest 1

Poorer 0.288 0.000 1.333

Middle 0.773 0.000 2.167

Richer 0.959 0.000 2.608

Richest 0.911 0.000 2.487

Frequency of reading newspaper

Not at all 1

Less than once a week 0.805 0.000 2.237

At least once a week 1.432 0.000 4.186

Everyday 1.918 0.000 6.805

Frequency of watching tv

Not at all 1

Less than once a week 0.287 0.000 1.332

At least once a week 0.827 0.000 2.286

Everyday 1.329 0.000 3.778

Constant -0.787 0.000 0.455

R 0.4382
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Section I

Formulation of a suitable population policy has been a matter of concern for the

intellectuals and policy makers. The issue is more problematic in developing economies.

Declining fertility rate is considered as an important policy plank of the population

stabilisation programme. Success of public health programmes and policies coupled

with improvement in the quality of life has contributed a lot to achieve the target of low

fertility rate. Among several programmes and policy initiatives taken by the

government on the broad spectrum of health care facilities, family planning programme 

is widely recognised as a vital instrument to achieve the desired goals of demography. 

India was the first country in the world where the official family planning

programme was launched  with the objectives to reduce birth rate and achieve

population stabilisation and sustainable development (Government of India, 2000).

Since the commencement of the programme, it went through a number of changes in

both its intensity and modus operandi. The National Family Welfare Programme in

India has traditionally sought to promote ‘Responsible and Planned Parenthood’

through voluntary and free choice of family planning methods best suited to individual

acceptors. During 1990s there were certain changes in the social, economic and political

set up of the Indian economy which gave new directions to the population policy in the

years to come. After the International Conference on Population and Development

(ICPD) at Cairo in 1994, Government of India infused new directions to population
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policy in tune with the ICPD Plan of Action.  In April 1996, the Family Planning

Programme of India was renamed as the Reproductive and Child Health (RCH)

Programme and was given a new orientation  for meeting the health needs of women

and children. The new programme aimed at covering all aspects of reproductive health.

With regard to family planning, the new approach emphasises target free promotion of

contraceptive use among eligible couples. Under the programme, the choice of various

contraceptive methods  and the assurance of high-quality care were provided to the

couples (Government of India, 2000). Moreover, the new approach emphasises

empowerment of women.

The Family Planning Programme intends to have an impact on fertility with the

protection of the ‘Health of the Family’ through the provisioning of health care services

particularly maternal and child health (WHO, 1971). Therefore, the study of family

planning is necessary for better visualisation of fertility transition of the country.

Different research findings have highlighted fertility transition in India with regional

variations. The decline in fertility has often been related to the decline in mortality.

However, there are few studies on the possible relationship between the decline in

fertility and the decline in mortality. The effect of contraception on fertility shows that

among all factors contraception has the highest impact on depressing fertility (James

and Nair, 2005). Similar research evinces that community interaction and/or

participation raises the level of contraceptive use even in area predominantly inhabited

by women of low economic status and poor social background (Dev et al, 2000). The

study shows that the concept of diffusion of family planning is also based on the fact

that there is a peculiar geographical pattern in fertility irrespective of socio-economic

background.

Researchers have often hypothesised that the quality of family planning strongly

influences the use of contraceptive methods which have an important bearing on the

reproductive behaviour of women, although other factors, viz, accessibility, availability

and affordability can not be neglected. Using Peru Demographic Health Survey data,

Mensch found that women living in high quality service environments were more likely

to practise family planning than their poor quality counterparts (Mensch et al, 1996).

There are a number of studies that have focussed on the low use of family planning

methods among people residing in poor socio, economic and cultural environment. One

such study has attempted to explain how social, economic, and cultural factors inhibit

the use of family planning methods (Sharif, 1995).  Further, some researchers have tried
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to analyse the effect of education on fertility behaviour and family planning practices

in India. They found that literacy has a significant impact on contraceptive use (Bhat,

2002; Arokiasawmy et al, 2004). Similar attempts have been made to understand the

impact of intra and inter migration on use of family planning methods. These studies

have found a positive association between migration and family planning use which has

a positive impact on fertility (Chen et al, 2008; Maharatna, 2000).

Against the above backdrop, this paper analyses the role and importance of the

couple protection rate (CPR) in  reducing  total fertility rate (TFR) in Madhya Pradesh.

The paper seeks to examine: (1) The relation and level of attribution of contraceptive

methods with fertility in Madhya Pradesh vis-à-vis Tamil Nadu, and (2) The

determinant of fertility in Madhya Pradesh.

The paper is organised as follows: Section I gives an introductory note on the

population stabilisation issues. Section II highlights the important elements of the

Madhya Pradesh Population Policy 2000. Section III presents the gaps between

objectives and outcomes with respect to several health and demographic parameters of

Madhya Pradesh. Section IV analyses the intricacies between CPR and TFR. Section V

concludes the paper.

Section II

Poverty-population nexus is a major obstacle to the process of  development. In the

developing countries, population policies have been given increasing importance in the

context of socio-economic-development strategies. India launched the Family Planning

Programme as part of the First Five-year Development Plan way back in 1951 to reduce

the birth rate (CBR). However, the first National Population Policy was adopted only

in April 1976. At the moment three policies are in operation in India. These are National

Population Policy (NPP) 2000; National Health Policy (NHP) 2002; and National Rural

Health Mission (NRHM) 2005. The Government of Madhya Pradesh had adopted state

specific population policy in the year 2000. The mission of the policy is to improve the

quality of the life of the people by striking a balance between population, resources and

environment (Ranjan and Dass, 2005). Main objectives of the Madhya Pradesh

Population Policy 2000 are to achieve a total fertility rate (TFR) of 2.1, couple protection

rate (CPR) to around 65 per cent, Infant Mortality Rate (IMR) to be reduced to 62, and

Maternal Mortality Ratio (MMR) to 220 per 100 thousand live births by the year 2011.

In order to, achieve these objectives, the policy emphasises:
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• Increase in the use of modern family planning methods to 55 per cent  by 2005 and

65 per cent  by 2011.

• Reduction in the proportion of couples having an unmet need for contraception to

space and limit births up to 50 per cent , 75 per cent  and 90 per cent  by the year

2005, 2009 and 2011 respectively.

• Increase in the proportion of male sterilisation acceptors to total sterilization

acceptors from 2 per cent  in 2000 to 7 per cent  by 2005 and to 20 per cent  by 2011.

• Increase in the average age of marriage for girls to 18 years by 2011.

• Increase in the age of the mother at the birth of her 1  child to 20 years by 2005 andst

21 years by 2011.

• Increase in the gap between the first and second child to 3 or more years by 2005.

• Motivate all eligible couples with two or more children to adopt terminal

contraceptive methods. 

The policy document not only stresses the importance of family planning and

reproductive health services but also importance of social and economic development

in order to step up the pace of population transition in the state and ultimately

accomplish the objective of TFR reduction. The policy approach is multi-sectoral in

nature. It endeavours to address root causes of high fertility viz gender disparities in

access to education, employment and other productive resources, and creates an

environment that helps families make informed decisions. Empowerment of women,

active participation of elected representatives of local bodies, integration of services,

meaningful partnership between public and private sector agencies, and mobilisation

of community support are the major strategic thrust areas of the policy.

Section III

The policy document has envisioned a roadmap of different demographic variables to

reach the target level by the end of 2011. Table 1 documents the targets and the

outcomes with reference to various demographic indicators in the state. 

The broad objective of the policy is to reduce the TFR to 2.1 by 2011. The latest NFHS

data shows that TFR in the state was 3.1 in 2006. The state took nine years to reduce TFR

from 4.0 to 3.1. Therefore, it is very conservative to believe that the state will be able to

achieve the target in the stipulated time frame. If we look at the components of growth

rate of population viz, crude birth rate (CBR) and crude death rate (CDR), than the

achievement in terms of CDR appears to be at par with the projected death rate but CBR
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shows a tardy decline so that  the gap between the target and the actual achievement

has increased with time. The principal reason for the slow decline in CBR is the slow

increase in CPR which is  53.1 per cent  against the target of 60.2 per cent. The policy

document aims at achieving a CPR of 65.3 per cent  by the year 2011 but there is little

possibility of achieving this goal. The traditional attitude and conservative wisdom of

the people towards the use of modern method of contraception is the possible

explanation of this scenario. A recent study has shown that the condom wastage in

Madhya Pradesh stands at 86 per cent   against the all India average of 62 per cent 

(Srinivasan et al, 2006).

So far as the decrease in infant mortality rate (IMR) is concerned, the achievement

appears to be more or less in consonance with the target. With regard to maternal

mortality ratio (MMR) there is every hope that the state will be able to achieve the

target. The policy document of the state sets a target of MMR 330 by the year 2005. A

recent study has revealed that the MMR is declined from 498 in 1997 to 335 in 2004-06

(Government of India, 2009). 

Section IV

Table 2 represents the level and trend in the proportion of couples effectively protected

due to all methods of contraception in India, Madhya Pradesh, and in the south Indian

states from 1975 to 2005. In 1975 the CPR in Madhya Pradesh was 13 per cent which was

very close to all India average and well ahead of south Indian states except Andhra

Pradesh. The situation changed in 1985 as all south Indian states surpassed Madhya

Pradesh.  Since 1995, the CPR has remained almost unchanged in Madhya Pradesh and

in India.

Trend in CPR and TFR in Madhya Pradesh and Tamil Nadu are presented in figure

1. In Madhya Pradesh, CPR increased at a decreasing rate. In Tamil Nadu, on the other

hand, it increased at an increasing rate up to the year 1990, at a decreasing rate during

the period 1990 through 1995, and declined thereafter. It is generally argued that

increase in CPR leads to a decrease  in TFR but Tamil Nadu data depicts a very unusual

relationship. The reason is  that CPR is not the only determinant of TFR. The experience

of countries where population is integrated with development planning shows that

programmes to improve the status of women, access to health care, reduction in infant

mortality and population education coverage contribute to a decline in fertility (Narain

and Prakasam, 1983).
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Table 4 details the current use of contraception by background characteristics in

Madhya Pradesh and in four South Indian states. The table shows that the mean age at

marriage of girls and the age at which women start childbearing are lower in Madhya

Pradesh than in southern states. A low  age at marriage of women coupled with low

median age at 1  birth appears to contribute to higher fertility in Madhya Pradesh. st

In Madhya Pradesh, only 5 per cent  of the eligible couples in the age group  15-19

years and 21 per cent  of the couples in the age group of 20-24 were  using modern

methods of contraception according to NFHS which is comparatively low when

compared with the southern states. This implies that even though young couples are

prone to high fertility, they are less protected in Madhya Pradesh as compared to the

Figure 1
TFR and CPR in Madhya Pradesh and Tamil Nadu
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southern states.  Moreover, the CPR is only 45 per cent in Scheduled Castes whereas it

is more than 60 per cent in all the southern states and is  as high as 70 per cent  in

Kerala. Among Scheduled Tribes, CPR is only 45 per cent in Madhya Pradesh but

ranges from 53 to 70 per cent in the southern states. Similarly,  the use of contraception

is only 58 per cent among couples having 2 children in Madhya Pradesh but this

proportion ranges  between 75  to 86 per cent in the southern states.

Table 5 presents zero order correlation coefficients of TFR with selected

demographic, social and economic variables on the basis of inter-district variations. The

table shows that female literacy rate has a significant relationship with most of the

socio-economic and demographic variables. It is also evident from the table that inter-

district variations in TFR are significantly related in a positive manner with infant

mortality rate, girls married before 18 years of age, and unmet need of contraception but

in a negative manner with female literacy rate, life expectancy at birth, urbanisation,

contraceptive prevalence rate, and institutional delivery. This implies that low level of

female literacy rate, low life expectancy at birth, less urbanization, low contraceptive

prevalence rate, low proportion of institutional deliveries along with high infant

mortality rate, and low age at marriage of females  account for relatively high TFR in

Madhya Pradesh. 

It may also be seen from the table that CPR  is statistically significantly related with

female literacy rate, institutional deliveries, female age at marriage and unmet need of

contraception. The empirical evidences of Madhya Pradesh portrays the fact that low

female literacy rate, low institutional delivery higher percentage of girls married before

18 years of age and high unmet need of contraception are responsible for relatively low

CPR in the state. 

To sum up, the ground realities of socio-economic and demographic scenario  in

Madhya Pradesh is not conducive to achieve low level of TFR in the immediate future. 

In order to investigate the influence of different socio-economic and demographic

variables on TFR, a multiple regression model was fitted to the district level data with

TFR as the dependent variable. We posit the following regression model to identify the

factors responsible for inter-district  variation in TFR in Madhya Pradesh:

0 1 2 3 4 5 6 7 8 9TFR = a  + a SCw2 + a STw2 + a flr + a imr + a leb + a SC + a ST + a fwpr + a hinf +

10 11 12 13 14 15 16 ia urb + a bpl + a hls + a mb18 + a cprm + a un + a  id + e  

Results of the multiple regression analysis are presented in Table 6 which  confirm

that inter-district variations in TFR are statistically significantly related with inter-
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district variations in six-economic and demographic variables included in the analysis

– proportion of  Schedule Castes population, proportion of Schedule Tribes population,

female work participation rate, proportion of urban population and the unmet need for

family planning - and the sign of the regression coefficients are in expected direction.

This shows that inter-district variation in TFR is also influenced by a host of variables

related to social and economic development.

Conclusions

To sum up, the level of attribution of CPR on TFR in Madhya Pradesh is not up to the

mark as it is in Tamil Nadu. Although Madhya Pradesh Population Policy 2000 is

considered as revolutionary in many respect and is in line with the underlying wisdom

that population stabilisation activities are essentially multi-sectoral in nature, TFR in

Madhya Pradesh is high because use of modern method of contraception among young

couples and couples with 2 living children and in Scheduled Castes and Scheduled

Tribes is very low. There is a need to go beyond family planning to reduce fertility. The

inter-relationship between TFR and different socio-economic and demographic

variables based on the district level data highlights significant predictors of TFR in

Madhya Pradesh as female literacy, work participation of women, level of urbanization,

and unmet need for contraception. Therefore, there is a need to have a special

programme of family planning including pre-marital counselling for newly married

couples. Further, special drive of awareness among people for the promotion of late

marriage, emphasis  on the popularisation of spacing method, building up

infrastructure for health care delivery shall help to reduce fertility of younger couples.

The geographical vastness and wide ranging social and cultural diversity related to

population and development facing Madhya Pradesh should be addressed through

regional/district perspective rather than the state perspective. The district perspective

may be helpful to effectively capturing the local context of reproductive behaviour than

planning for the population stabilization at the state and national level.
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Table 1

Targets and outcomes of broad objectives of Madhya Pradesh Population Policy, 2000

Year Crude Birth Rate

(CBR)

Crude Death Rate

(CDR)

Total Fertility Rate

(TFR)

Couple Protection Rate

(CPR)

Infant Mortality Rate

(IMR)

Target Outcome Target Outcome Target Outcome Target Outcome Target Outcome

1997 31.5 31.9 11.1 11.0 4.0 4.0 42.0 42.0 97 94

1998 30.8 30.7 10.9 11.2 3.9 43.8 93 98

1999 30.1 31.1 10.7 10.4 3.7 3.9 45.3 42.8 90 90

2000 29.4 31.4 10.5 10.3 3.6 46.9 88 87

2001 28.7 31.0 10.2 10.1 3.5 48.6 85 86

2002 28.0 30.3 10.0 9.7 3.4 50.2 82 85

2003 27.3 30.2 9.8 9.8 3.2 3.8 51.9 46.7 80 82

2004 26.5 29.8 9.5 9.2 3.1 53.5 77 79

2005 25.8 29.4 9.3 9.0 3.0 55.2 75 76

2006 25.0 29.1 9.1 8.9 2.8 3.1 56.9 52.8 73 74

2007 24.3 28.5 8.8 8.7 2.7 58.5 70 72

2008 23.5 28.0 8.6 8.6 2.5 60.2 53.1 68 70

2009 22.7 8.3 2.4 61.9 66

2010 21.9 8.1 2.3 63.6 64

2011 21.1 7.8 2.1 65.3 62
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Table 2

Levels and trend in effective couple protection rate due to all methods in India, Madhya Pradesh and Southern States

Year Andhra Pradesh Karnataka Kerala Madhya Pradesh Tamil Nadu India

1975 18.60 9.50 9.10 13.00 2.80 15.10

1976 20.00 13.50 10.70 10.40 5.70 17.30

1977 26.70 29.90 12.00 22.20 10.10 23.90

1978 26.90 25.20 10.50 22.10 7.90 22.80

1979 26.50 23.90 10.10 22.00 6.80 22.40

1980 25.60 22.30 28.90 21.70 28.20 22.30

1981 26.20 24.90 10.70 23.20 6.00 22.70

1982 27.20 26.00 10.80 24.70 5.70 23.70

1983 28.40 28.60 12.10 26.70 5.40 25.90

1984 30.50 31.30 13.50 29.20 6.10 29.60

1985 32.00 32.00 38.10 29.50 36.10 32.10

1986 34.50 36.30 41.10 31.90 41.10 34.90

1987 35.90 39.70 44.60 36.10 46.30 37.50

1988 39.00 42.30 46.40 36.20 52.60 39.90

1989 41.90 44.20 49.70 38.90 55.00 41.90

1990 42.90 46.00 54.40 39.40 57.10 43.30

1991 44.30 46.90 55.60 40.30 57.30 44.10

1992 45.30 48.30 55.70 39.10 57.30 43.60

1993 45.30 48.20 53.40 37.90 54.50 43.50

1994 48.20 50.30 51.50 43.10 54.90 45.40

1995 49.40 52.70 50.70 48.00 54.80 45.80

1996 48.30 54.30 48.80 49.10 53.50 46.50

1997 46.90 55.60 46.70 47.40 51.70 45.40
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Year Andhra Pradesh Karnataka Kerala Madhya Pradesh Tamil Nadu India

1998 49.10 55.40 41.30 47.70 50.80 45.40

1999 50.30 55.40 40.50 46.50 50.40 44.00

2000 52.80 56.30 39.60 45.90 50.40 46.20

2001 55.50 57.80 40.30 46.90 50.30 45.60

2002 56.90 57.80 39.20 47.30 49.60 45.70

2003 59.30 57.60 38.90 48.60 49.10 47.10

2004 61.00 57.00 38.40 48.40 49.60 47.20

2005 62.40 56.70 37.60 47.20 49.00 46.60

Moving average

1975-80 24.10 20.70 13.60 18.60 10.30 20.60

1981-85 28.90 28.60 17.00 26.70 11.90 26.80

1986-90 38.80 41.70 47.20 36.50 50.40 39.50

1991-95 46.50 49.30 53.40 41.70 55.80 44.50

1996-00 49.50 55.40 43.40 47.30 51.40 45.50

2001-05 59.00 57.40 38.90 47.70 49.50 46.40

218



Table 3

Relative difference of fertility and contraceptive prevalence rate of Madhya Pradesh and Tamil Nadu

Period Madhya Pradesh Tamil Nadu

Value Rate of change* Value Rate of change*

CPR TFR CPR TFR CPR TFR CPR TFR

1975-80 18.6 6.5 10.3 4.7

1981-85 26.7 5.7 0.44 -0.12 11.9 3.9 0.16 -0.16

1986-90 36.5 5.2 0.37 -0.09 50.4 3.4 3.24 -0.13

1991-95 41.7 4.7 0.14 -0.10 55.8 2.2 0.11 -0.35

96-2000 47.3 3.9 0.13 -0.17 51.4 2 -0.08 -0.09

2001-05 47.7 3.7 0.01 -0.05 49.5 1.8 -0.04 -0.1
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Table 4

Couple Protection Rate (CPR) by Background Characteristics in Madhya Pradesh & South Indian States (in %)

Particulars Madhya Pradesh Andhra Pradesh Kerala Karnataka Tamil Nadu

Age

15-19 5.1 6.1 12.5 5.4 5.5

20-24 21.0 42.6 23.2 38.9 27.2

25-29 52.9 72.7 42.5 64.4 60.8

30-39 71.4 83.4 67.1 76.5 71.7

40-49 67.3 78.1 72.0 76.8 66.6

Caste / Tribe

Schedule caste 49.6 64.4 69.8 64.7 59.5

Schedule Tribe 45.4 63.3 53.5 61.0 70.5

No of Living Children

1 20.1 21.6 23.0 26.0 24.2

2 58.2 86.1 75.5 78.3 76.4

3 73.6 91.6 80.2 84.8 84.5

Total

NFHS-3 52.8 67.0 57.9 62.5 60.0

NFHS-2 42.8 58.9 56.1 56.5 50.3

NFHS-1 47.0 54.4 47.6 45.2

TFR (NFHS-3) 3.1 1.8 1.9 2.1 1.8

Average age of marriage of girls 18.5 21.4 22.1 19.8 19.0

Median age of women at 1  birth 19.4 21.0 22.7 19.9 18.8st
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Table 5

Zero Order Correlation Matrix among different Socio-Economic & Demographic Indicators

SCw2 STw2 flr imr leb SC ST fwpr hinf urb bpl hls mb18 cprm un id

STw2 0.41 1.00

flr -0.10 0.13 1.00

imr -0.09 -0.06 -0.44 1.00

leb 0.05 -0.02 0.47 -0.94 1.00

SC -0.02 0.23 0.28 -0.25 0.24 1.00

ST -0.02 -0.26 -0.50 0.35 -0.35 -0.86 1.00

fwpr 0.17 -0.07 -0.32 0.04 -0.11 -0.35 0.47 1.00

hinf -0.02 -0.08 -0.29 0.25 -0.28 -0.48 0.51 0.27 1.00

urb -0.28 -0.11 0.47 -0.50 0.56 0.14 -0.34 -0.35 -.34$ 1.00

bpl 0.34 -0.07 -0.28 0.27 -0.29 -0.52 0.42 0.36 0.39 -0.36 1.00

hls -0.10 -0.15 0.14 -0.19 0.28 0.17 -0.25 -0.21 -0.47 0.48 -0.34 1.00

mb18 0.25 0.12 -0.52 -0.08 0.01 0.32 -0.17 0.12 -0.11 -0.17 0.09 0.02 1.00

cprm -0.18 -0.27 0.61 -0.33 0.36 0.13 -0.14 0.08 -0.10 0.16 -0.11 0.08 -0.47 1.00

un 0.13 0.21 -0.54 0.28 -0.29 0.01 0.04 -0.20 0.02 -0.10 0.03 -0.03 0.42 -0.86 1.00

id -0.04 0.01 0.50 -0.55 0.63 0.48 -0.58 -0.16 -0.33 0.53 -0.45 0.40 0.01 0.38 -0.24 1.00

tfr 0.07 -0.04 -0.63 0.28 -0.33 0.16 0.14 -0.06 0.17 -0.54 0.05 -0.26 0.51 -0.47 0.57 -0.37
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Table 6

Regression estimates of TFR

Item Coefficient ‘t’ value P>|t|
Constant 0 0 1
SCw2 -0.0151 -0.14 0.888
STw2 -0.2195 -2.01 0.054
flr -0.1183 -0.66 0.516
imr -0.2847 -1.04 0.308
leb -0.0998 -0.36 0.725
SC 0.7216 2.86 0.008
ST 0.5872 2.32 0.028
fwpr -0.2645 -2.31 0.028
hinf 0.0788 0.73 0.473
urb -0.4312 -3.28 0.003
bpl 0.0271 0.2 0.845
hls -0.0478 -0.45 0.657
mb18 0.1191 0.79 0.436
cprm 0.0113 0.05 0.96
un 0.414 2.28 0.031
id -0.0706 -0.46 0.646
R-squared 0.8254 Adj R-squared 0.7256

Notes for Table 5  and 6

SCw2 - SC women having 2 children

STw2 - ST women having 2 children

flr - Female Literacy Rate 

imr - Infant Mortality Rate

leb - Life Expectancy at Birth

SC - Percentage of SC population

ST- Percentage of ST population

fwpr - Female work participation rate

urb - Percentage of urbanization

un- unmet needs

hinf - Health infrastructure available in the district 

id - Percentage of institutional delivery

bpl - Percentage of people living below poverty line,

tfr - Total Fertility Rate

hls - Percentage of people living with high standard of living

mb18 - Percentage of girls married before 18 years of age

cprm - Contraceptive prevalence rate (modern method)
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Introduction

It is widely accepted that education plays a key role in individual’s well-being and

society’s economic, cultural and social progress. It is one of the important factors

affecting all the three main demographic indicators- fertility, mortality and migration.

Most of the social sciences researches have focussed on how educational attainment

influences  demographic factors especially fertility  as high fertility is still a major

concern in most of the developing countries including India. During last three or four

decades, the relationship of female education and fertility has been a subject of great

interest for demographers and policy makers. Many studies have been conducted at the

national and international level to understand and interpret the relationship between

female education and fertility and effect of education on fertility decline (Graff, 1979;

Caldwell, 1980; Jain,1981; Dreze and Murthi, 2001; Bhat, 2002; Kravdal, 2002). Many

researchers have argued that wife’s education has a stronger effect than husband’s

education on determining the number of children (Cochrane, 1983; Cleland and

Rodriguez, 1988). 

Education is not only a key predictor of fertility, but also one of the important

indicators of socio-economic development. Universalisation of education has been the

policy and programme focus in many developing countries to increase the literacy level.

In many high fertility countries including India, there has been an  emphasis on fertility

reduction since a decline in fertility is treated as an indicator of the social progress. In
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India, literacy rate has increased by about 30 per cent between 1971 and 2001 while the

total fertility rate has decreased from 5.2 to 3.1 during the same period. Keeping in mind

this dynamic nature of two simultaneous changes in the level of education and fertility,

the present paper attempts to analyse the role of education on fertility over the time in

the Indian context.

Review of Previous Studies

At the national level, most of the demographers and sociologists have chosen female

education as a variable in explaining fertility levels, tends and differentials  because the

level of female education happens to be far behind the level of male education. It is

argued that with an increase in female or wife’s education, husband’s education also

increases probably because educated women usually marry to those men who are more

educated but the reverse is not generally true (Jain and Nag, 1987).

During the last three or four decades, many researchers have attempted to analyse

the link between women’s education and fertility at national and international levels

(Graff, 1979; Caldwell, 1980; Jain, 1981; Bhat, 2002; Dreze and Murthi, 2001; Kravdal,

2002). It has been observed that though increase in parent’s education causes decrease

in marital fertility, yet wife’s education plays a key role not only in fertility decline but

also in social development  (Cochrane, 1983; Cleland and Rodriguez, 1988). Former

studies relating to education and fertility show that there is a negative relationship

between education and fertility. 

Many researchers have explored the pathway of education-fertility relationship

(Graff, 1979; Radha Devi, 1988; Jejeebhoy, 1992; Dreze and Murthi, 2001). Cleand and

Rodriguez (1988) and Kasardl (2000) observed a considerable decline in marital fertility

with the increase in parent’s education. Some researchers argue that educated women

gain new opportunities for status attainment to a certain extent than childbearing, thus

education increases the opportunity cost of childbearing for women which is related to

reduction in fertility (Easterlin and Crimmins, 1985; Coleman, 1990; Diamond et

al,1999). It has also been observed that major determinants of fertility like marriage

pattern, age of the respondent at the first birth and the last birth, children ever born and

surviving, contraceptive use, etc. are affected by women’s education (Parasuraman et

al, 1999). Axinn and Barber (2001) in their study found that a women’s proximity to

school during childhood significantly increases permanent contraceptive use in

adulthood which leads to low fertility. 
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In spite of numerous studies on education-fertility relationship, studies which

emphasise on the changing role of education on fertility are very few (Jejeebhoy, 1992;

Bhat, 2002). According to Bhat (2002) female education exerts significant negative effect

on fertility at the initial stage of demographic transition but, with the progress of

demographic transition, this effect tend to weaken as better educated people take the

leading role to adopt the small family norms followed by the lower strata (Bhat, 2002).

On the other hand, Jejeebhoy (1992) has argued that the effect of education up to the

primary level  on fertility is insignificant but beyond the threshold level of education

(middle or higher education), the effect of maternal education on fertility becomes

universally inverse.

Need for the Study

Earlier studies have shown that education affects fertility  but very little research has

been carried out to understand the changing nature of female education on fertility.

Only Jejeebhoy (1992) and Bhat (2002) have dwelt upon this issue at length. The present

paper attempts to analyse whether there is any change in the role of female education

on fertility in India during the period 1992 through 2006.  The three rounds of the

National Family Health Survey (NFHS) provide the opportunity to look into how

education fertility relationship has changed over time.

Data Source and Methods

The present analysis is based on the secondary data obtained from the three rounds of

National Family Health Survey. The first round of the National Family Health Survey

was carried out in 1992-93; the second during 1998-99 while the third and the latest

during 2005-06. The survey is designed to provide estimates of important indicators

related to  family welfare, maternal and child health and nutrition at national and state

levels on the basis of statistically representative sample of women in the reproductive

age group in each state of the country.

The paper employs both bi-variate and multivariate analysis methods to examine

the transition in the education fertility relationship. Essentially, the paper adopts the

method used by Bhat (2002) to decompose the overall change in TFR between two

points in time in to the change in the educational status of women and the change in the

TFR of women with different level of education. Mathematically the decomposition
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formula is written as

 

 

a,iWhereF  = total fertility rate of educational class i at time a.

b,iF  = total fertility rate of educational class i at time b.

a,iC  = proportion of women of the educational class i at time a.

b,iC  = proportion change in women of the educational class i at time b.

The three additive terms in the right hand side of the equation give the information

about the contribution of the change in educational composition of women, contribution

of fertility change in among educated women and contribution of fertility change in

among illiterate women respectively. To get reliable result from the decomposition

analysis, this study has to adjust the formula described above. It is known that when

TFR is calculated from age-specific fertility rates, it is affected by the educational

composition of each age group. Therefore, the value obtained from the left hand side

of the decomposition formula does not match with the right hand side formula because

in the right hand side of decomposition formula is not affected by the educational

composition of each age group as it is calculated for women 15-49 years of age. Lastly

by adding the three component of right hand side, the difference between the TFR at

two points of time is calculated which is than used to calculate proportions.

Results and Discussion

Table 1 gives the distribution of ever married women aged 15-49 years by selected socio

economic and demographic variables. Around  81 percent of the ever married women

were Hindu. The proportion of Scheduled Castes women increased from 12.10 per cent

in 1992-93  to 19.41 per cent in 2005-06 but the proportion of Scheduled Tribes women

remained unchanged. There is a big gap  between rural and urban areas in terms of the

proportion of ever married women. The table also shows that the proportion of ever

married women aged 15-24 years has increased whereas the proportion of  ever married

women aged 25-49 years has decreased between 1992-93 and 2005-06.
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Table 2 reveals the proportional change in educated women in India and its major

states between 1992-93 and 2005-06. It is clear from the table  that educational level in

India has progressed from 38.3 per cent during 1992-93 to about 52.2 per cent during

2005-06. However, there exist significant inter-state variations in the educational level

of women. The table also suggests that the southern states of the country - Kerala, Tamil

Nadu and Karnataka - have much higher level of education among women compared

to the rest of the country. The last three columns of the table 2 show the proportionate

relative change in the level of education between 1992-93 and 2005-06  Between 1992-93

and 1998-99, the educational level of women in India increased by around 22 per cent;

the corresponding increase between 1998-99 and 2005-06 was only 12 per cent. More

than 25 per cent of the increase in women’s educational level has been measured in

Andhra Pradesh, Himachal Pradesh, Karnataka, Madhya Pradesh, Orissa, Tamil Nadu

and Uttar Pradesh between 1992-93 and 1998-99. Between 1998-99 and 2005-06, the

proportionate increase in the educational level of women varied within a narrow range

of 15.8 percent in Himachal Pradesh to 19.6 percent in Haryana. Only Bihar has

experienced more than 30 percent increase in women’s educational level between 1998-

99 and 2005-06. 

Table 2 presents  the level and trend in TFR in India and its major states. TFR in

India has decreased from 3.4 in 1992-93 to about 2.7 during 2005-06.  In 2005-06, there

are 6 states namely Bihar, Uttar Pradesh, Jharkhand, Rajasthan, Madhya Pradesh,

Haryana, where TFR was higher than the national average.  On the other hand, there

were five states -  Kerala, Andhra Pradesh, Punjab, Tamil Nadu and Himachal Pradesh -

where TFR was less than 2. At the national level, TFR is decreasing but Bihar and

Rajasthan have experienced an increase in TFR between  1998-99 and 2005-06, and

between 1992-93 and 1998-99 respectively. The three states of south India namely

Kerala, Tamil Nadu and Andhra Pradesh have substantially lower fertility compared

to the rest of India. In 1992-93, Bihar had the highest TFR of 4.0 followed by Uttar

Pradesh, Jharkhand  and Rajasthan. In 1992-93 and 1998-99, lowest TFR was observed

in Kerala but in 2005-06,  lowest TFR was observed in Andhra Pradesh.

The last three columns of table 2 present the relative change in TFR in  India and

some selected states.  In India, TFR decreased by about 16 per cent between 1992-93 and

1998-99 but the decrease was only about 6 percent between 1998-99 and 2005-06. There

are four states -  Andhra Pradesh, Tamil Nadu, Maharashtra and Gujarat - where the

decrease in TFR has been faster between 1998-99 and 2005-06 compared to the decrease
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between 1992-93 and 1998-99.  In West Bengal, Punjab, Karnataka, Himachal Pradesh

and Haryana, TFR decreased by more than 20 percent between 1992-93 and 1998-99  but

the decrease slowed down significantly between  1998-99 and 2005-06.

Table 3 depicts the change in the proportion of educated women and mean number

of children ever born (MCEB) in ever married women aged 15-49 years by some

selected socio-economic and demographic characteristics in 1992-93 and 1998-99.

Muslims have a higher proportion of uneducated women as compared to Hindus.

Similarly, MCEB is higher in Muslims than in Hindus. The MCEB in Hindu women

decreased but MCEB in Muslim women increased from 2.75 to about 3.51 between 1992-

93 and 1998-99 but decreased to 3.34 between 1998-99 and 2005-06. Table 3 also suggests

that Muslim women prefer more children than Hindu women probably because of

strong son preference, low level of education, early age at marriage, etc. It is also clear

from the table that MCEB is higher among uneducated women relative to educated

women in all religions but MCEB is the same for illiterate Hindu and Muslim women. 

It may also be seen from table 3 that the  educational status of Scheduled Castes

women is much higher than that of Scheduled Tribes women but Schedule Castes

women have higher fertility than Scheduled Tribes women as well as women of other

castes in NFHS-1 and NFHS-2. However, in NFHS-3, MCEB in Scheduled Ccaste

women is lower than that in Schedule Tribes women. 

Rural and urban differentials in the proportionate change in educated women and

MCEB  demonstrate that the educational status of women living in the rural areas is

lower than those living in urban areas whereas their fertility is higher than that of urban

women. Although, the proportion of educated women in the rural areas increased from

29.0 per cent in NFHS I to about 43 per cent in NFHS III, yet there exists a big gap

between the proportion of educated women in urban and rural areas. It is known that

education and fertility are inversely related. MCEB of educated women in urban areas

decrease from 2.84 in 1992-93 to about 2.51 in 2005-06 which may be because of late

entry in the marital union reducing effective reproductive period (Table 3). On the other

hand due to early age at marriage, maximum uneducated women have longer

reproductive period which leads to high fertility. It is also clear that uneducated women

in urban areas have fewer children as compared to uneducated women in rural areas

probably because of the exposure of urban women to various family planning messages

or because of higher contraceptive use. Mean CEB of women living in rural areas also

decreased from 3.17 in 1992-93 to 2.99 in 2005-06.
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Table 3 also explains how education effects fertility. It is argued that education

opens economic opportunity among women and increases their work participation in

wage field. In 1992-93, around 26 per cent of the working women were educated group

while 74 per cent were uneducated. In 2005-06, on the other hand, only 60 per cent

women were uneducated. Higher proportion of uneducated women in the workforce

may be because of the easy availability of unskilled jobs in the primary sector. In India

a major proportion of the total population are engaged in agricultural activity and most

of the uneducated women are engaged in agricultural  whereas educated women have

a tendency to restrict themselves in secondary and tertiary sector. The uneducated

working women have higher fertility compared to educated working women because

of the increasing labour demand in the primary sector. On the other hand, fertility is

also higher in the non working uneducated women compared to non working educated

women because of non working uneducated women have limited decision making

power and the practice of contraception among them is low.  Fertility has also been

found to be higher in uneducated women in all but one age group. It is only in the age

group 15-24 years that fertility is more or less same among educated and uneducated

women.

One reason for high fertility in uneducated women may be relatively higher child

loss in these women which may lead to the tendency of replacing the dead child and

hence an increase in fertility. In 1992-93, 96 per cent educated women have 1-4 surviving

children whereas only 80 per cent uneducated women had 1-4 surviving children.

Differentials in terms of more than 10 surviving children were not so prominent varying

within a narrow range of 0.1 per cent among educated women to about 0.2 per cent

among uneducated women. 

Table 5 shows educational differentials in some selected determinants of fertility like

age at marriage, age of the respondent at first birth and last birth, reproductive span,

birth interval and Contraceptive use. Educated women marry late compared to

uneducated women as  more than 85 per cent uneducated women married before

reaching the legal minimum age at marriage. This proportion was only 50 per cent in

educated women. There is also a significant difference between educated and

uneducated women in terms of the proportion marrying after 25 years of age. 

The average age at first birth is also lower among uneducated women compared to

educated women. In nearly 60 per cent of the uneducated women, the age at first birth

was less than 18 years. This proportion was only  30 per cent in educated women. At the
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same time, the average age at first birth after completing 25 years of age is high among

educated women than uneducated women. 

The average age at the last birth is also higher among uneducated women. 

Generally, the demand for children decreases consistently with the increase in

education but due to exposure to various media, even the uneducated women may

desire to have less number of children. The difference in the age at last birth after 35

years of age is also higher among uneducated women.

Educational differentials in the reproductive span are also substantial. Due to late

entry in to the marital union, educated women have shorter reproductive span than

uneducated women.  The mean reproductive span reduced from 9.07 years in NFHS-1

to about 6.73 years in NFHS-3 among the educated women whereas it decreased from

from 12.92 years in NFHS-1  to 10.98 years in NFHS-3 among uneducated women. 

Contraceptive practice is also higher among educated women compared to

uneducated women. The proportion of ever married educated women currently using

any contraceptive method is higher than the proportion of ever married uneducated

women. In the educated women, the contraceptive prevalence rate increased from 49.3

per cent in NFHS-1 to about 59 per cent in NFHS-3. The corresponding increase in the

uneducated women was 31.5 per cent in NFHS-1 to 50.8 per cent in NFHS-3. 

Results of the decomposition analysis are presented in tables 6, 7 and 8.  The TFR in

India decreased from from 3.39 in 1992-93  to 2.85 in 1998-99 and to  2.68 in 2005-06. The

illiteracy rate among ever married women aged 15-49 years also decreased from 63 per

cent in 1992-93  to 58 per cent in 1998-99 in 1998-99 and to 45 per cent in 2005-06.  The

Decomposition analysis shows that change in fertility behaviour among illiterate

women might only account for 53 percent decline in TFR between  1992-93 and 2005-06.

Between 1992-93 and 1998-99, the decrease has been 65 per cent whereas the decrease

has been 44 per cent between 1998-99 and 2005-06. This shows that the decrease has

been faster between 1992-93 and 1998-99 compared to 1998-99 and 2005-06. On the other

hand, 17.7 percent decline in TFR has been observed due to the change in fertility

behaviour of educated women during this period and again the decrease has been faster

between 1992-93 and 1998-99 compared to the decrease between 1998-99 and 2005-06.

The decomposition analysis also explains that about 30 per cent decline in TFR has been

the result of the change in the educational composition of women but the change in the

educational composition of women has increased from  14.1 per cent to 45.6 per cent

during the period under reference.
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Conclusions

The evidence available through the National Family Health Survey shows that at the

national and also at the state level, literacy and enrolment rates are increasing over time.

The study clearly illustrates the significant relationship between women’s education

and fertility. The findings of the study demonstrate that a considerable decrease in TFR

in India and its major states has been due to the change in female educational level.

Results presented in this paper also show that women with no and low level of

education have higher fertility as compared to women with higher level of education.

It has also been  found that there is a negative relationship between women’s education

and fertility. The study reveals that education plays an important role in fertility decline

by increasing age at marriage which reduces effective reproductive life span, increased

work participation and increased prevalence of contraception among women.

The decomposition analysis shows that the contribution of the illiterate population

in TFR has gone down similarly as that of the educated. The diffusion of the ideas and

benefits of the smaller family may have resulted in a decrease in the contribution of the

decrease in TFR among educated women. The other part of the decomposition formula

suggests that as the educational categories are contributing less to the change in TFR,

overall education is becoming a major factor in the change in TFR.
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Table 1

Change in proportion educated women NFHS-I to NFHS-III

India/States Educated Proportion change in Education
NFHS I NFHS II NFHS III NFHS-I to

NFHS-II

NFHS-II

to

NFHS-III

NFHS-I to

NFHS-III

Andhra Pradesh 32.6 41.1 47.4 26.0 15.4 45.5
Bihar 21.3 24.4 32.1 14.7 31.4 50.6
Chhattisgarh 0.0 0.0 40.8 - - -
Gujarat 46.0 54.6 61.2 18.7 12.1 33.1
Haryana 37.8 45.8 54.8 21.2 19.6 45.0
Himachal Pradesh 51.1 65.3 75.6 27.7 15.8 47.9
Jharkhand 0.0 0.0 34.9 - - -
Karnataka 40.1 50.4 59.3 25.7 17.5 47.8
Kerala 89.4 92.7 95.2 3.7 2.7 6.5
Madhya Pradesh 26.8 37.2 42.0 38.9 12.7 56.5
Maharashtra 53.0 62.2 70.9 17.3 14.0 33.7
Orissa 33.9 44.1 52.5 30.1 19.0 54.8
Punjab 48.8 62.1 64.3 27.1 3.5 31.6
Rajasthan 17.8 26.7 31.3 49.8 17.1 75.4
Tamil Nadu 56.7 64.8 73.1 14.4 12.7 28.9
Uttaranchal 0.0 0.0 58.0 - - -
Uttar Pradesh 24.5 32.9 37.0 34.6 12.3 51.2
West Bengal 48.7 55.4 58.6 13.7 5.7 20.2
India 38.3 46.6 52.2 21.6 12.1 36.3
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Table 2

Change in total fertility rate (TFR) from NFHS-I to NFHS-III

India/States

TFR % change in TFR

NFHS I NFHS II NFHS III

NFHS-I to

NFHS-II

NFHS-II to

NFHS-III

NFHS-I to

NFHS-III
Andhra Pradesh 2.59 2.25 1.79 -13.1 -20.4 -30.9
Bihar 3.25 3.70 4.00 NA 8.1 NA
Chhattisgarh NA 2.79 2.62 NA -6.1 NA
Gujarat 2.99 2.72 2.42 -9.0 -11.0 -19.1
Haryana 3.99 2.88 2.69 -27.8 -6.6 -32.6
Himachal Pradesh 2.97 2.14 1.94 -27.9 -9.3 -34.7
Jharkhand NA 2.76 3.31 NA 19.9 NA
Karnataka 2.85 2.13 2.07 -25.3 -2.8 -27.4
Kerala 2.00 1.96 1.93 -2.0 -1.5 -3.5
Madhya Pradesh 3.27 3.43 3.12 NA -9.0 NA
Maharashtra 2.86 2.52 2.11 -11.9 -16.3 -26.2
Orissa 2.92 2.46 2.37 -15.8 -3.7 -18.8
Punjab 2.92 2.21 1.99 -24.3 -10.0 -31.8
Rajasthan 3.63 3.78 3.21 4.1 -15.1 -11.6
Tamil Nadu 2.48 2.19 1.80 -11.7 -17.8 -27.4
Uttaranchal NA 2.61 2.55 NA -2.3 NA
Uttar Pradesh 3.58 4.06 3.82 NA -5.9 NA
West Bengal 2.92 2.29 2.27 -21.6 -0.9 -22.3
India 3.39 2.85 2.68 -15.9 -6.0 -20.9
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Table 3

Change in education and Mean CEB by some selected socio-economic factors

Categories % Educated Mean CEB
NFHS I NFHS II NFHS III NFHS I NFHS II NFHS III

Religion
Hindu  3.57 2.93 2.78

No education 62.6 54.3 47.7 3.9 3.4 3.5
Educated 37.4 45.7 52.3 2.9 2.3 2.1

Muslim  2.75 3.51 3.34
No education 65.8 56.6 55.3 3.9 4.1 4
Educated 34.2 43.4 44.7 2.9 2.8 2.5

Others  2.32 2.69 2.55
No education 41.9 33.4 30.8 3.4 3.4 3.3
Educated 58.1 66.6 69.2 2.3 2.3 2.2

Caste
Scheduled Caste  3.32 3.19 3.04

No education 80.1 67.9 59.6 3.5 3.6 3.6
Educated 19.9 32.1 40.4 2.5 2.4 2.2

Scheduled Tribe  3.12 3.13 3.11
No education 83.7 75.3 69.8 3.2 3.3 3.5
Educated 16.3 24.7 30.2 2.5 2.5 2.2

Others  3.05 2.92 2.75
No education 56.4 46.8 42.2 3.5 3.5 3.5
Educated 43.6 53.2 57.8 2.5 2.4 2.2

Residence
Urban  2.84 2.71 2.51

No education 35.5 29 27.6 3.6 3.6 3.6
Educated 64.5 71 72.4 2.4 2.3 2.1

Rural  3.17 3.09 2.99
No education 71 62.1 56.8 3.4 3.5 3.6
Educated 29 37.9 43.2 2.5 2.4 2.2

Not working  2.99 2.85 2.67
No education 55.5 49.4 40.4 3.4 3.5 3.5
Educated 44.5 50.6 59.6 2.4 2.3 2.1

Working  3.29 3.23 3.12
No education 74.3 67.1 60.1 3.5 3.6 3.6
Educated 25.7 32.9 39.9 2.6 2.5 2.3
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Categories % Educated Mean CEB
NFHS I NFHS II NFHS III NFHS I NFHS II NFHS III

Women’s age 
15-24  1.3 1.30 1.25

No education 60.6 49.4 40 1.40 1.48 1.49
Educated 39.4 50.6 60 1.12 1.13 1.08

25-34  3.2 3.04 2.81
No education 59.1 51.9 45.3 3.61 3.57 3.48
Educated 40.9 48.1 54.7 2.59 2.47 2.26

35-49  4.61 4.24 3.86
No education 65.4 58.2 55.1 5.08 4.82 4.56
Educated 34.6 41.8 44.9 3.71 3.44 3.00
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Table 4

Change in percentage distribution of women by fertility indicator among

educational groups level from NFHS I, NFHS II & NFHS III

Educational level NFHS I NFHS II NFHS III
Children ever born (CEB)

No education Mean CEB 3.47 3.52 3.56
CEB 1-4 69.1 69.8 70.4
CEB 5-9 29.3 28.7 28.3
CEB >10 1.6 1.5 1.3

Educated Mean CEB 2.47 2.38 2.18
CEB 1-4 90.1 90.9 89.3
CEB 5-9 9.7 8.8 10.4
CEB >10 0.2 0.2 0.3

Mean CEB 3.09 2.99 2.84
Children surviving (CS)

No education Mean CS 2.86 2.96 3.04
CS 1-4 80.4 80.2 80.5
CS 5-9 19.4 19.6 19.3
CS >10 0.2 0.2 0.2

Educated Mean CS 2.25 2.17 2.02
CS 1-4 93.2 94.0 96.1
CS 5-9 6.7 5.9 3.9
CS >10 0.1 0.1 0

Mean CS 2.62 2.6 2.51
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Table 5

Change in the distribution of women by demographic determinants of fertility

Educational level NFHS I NFHS II NFHS III
Age at first marriage

No education
Mean age at marriage 15.8 15.8 15.9

<18 yrs of age 86.9 87.9 85.1
19-24 yrs of age 12.1 11.6 14.0
>25yrs of age 1.0 0.5 0.8

Educated
Mean age at marriage 18.1 18.1 18.2

<18 yrs of age 49.0 54.5 49.8
19-24 yrs of age 42.2 38.7 39.9
>25yrs of age 8.7 6.9 10.2

All
Mean age at marriage 16.7 16.9 17.1

Age at first birth
No education
Mean age at first birth 18.1 17.9 18.2

<18 yrs of age 60.9 63.4 58.5
19-24 yrs of age 35.6 33.3 37.7
>25yrs of age 3.5 3.3 3.8

Educated
Mean age at first birth 19.8 19.7 20.1

<18 yrs of age 30.3 34.4 29.5
19-24 yrs of age 53.4 52.6 52.4
>25yrs of age 16.3 13.0 18.1

All
Mean age at first birth 18.7 18.8 19.2

Age at last birth
No education
Mean age at last birth 26.3 25.8 26.2

15-19 13.4 13.4 10.6
20-24 29.4 31.7 32.7
25-29 28.1 29.7 30.3
30-34 18.3 16.8 17.2
>35 10.8 8.4 9.2
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Educational level NFHS I NFHS II NFHS III
Educated
Mean age at last birth 25.2 24.8 24.7

15-19 8.0 9.7 8.9
20-24 34.7 39.0 37.2
25-29 37.1 34.7 36.6
30-34 16.3 13.1 13.9
>35 3.8 3.4 3.4

All
Mean age at last birth 25.9 25.3 25.4

Reproductive span
No education 12.9 11.7 11.0
Educated 9.1 8.0 6.7

Mean 11.7 10.2 9.1
Birth interval

No education 32.1 31.0 31.5
Educated 33.7 33.1 35.4

Mean birth interval 32.3 31.3 32.8
Contraceptive use

No education 31.5 39.0 50.8
Educated 49.3 52.4 59.0
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Table 6a

Decomposition of change in TFR between NFHS I and NFHS II by educational level

of India

Educational level of

women

NFHS I NFHS II Within Class Decline In

TFR
TFR % Women TFR % Women Amount % of Total

Illiterate 4.03 63.1 3.47 58.2 -0.34 65.2
Literate<middle

complete

3.01 18.4 2.64 19.3 -0.07 13.4

Middle complete 2.49 7.2 2.26 8.2 -0.02 3.4
High School and

Above

2.15 11.3 1.99 14.2 -0.02 3.9

All women 3.39 100.0 2.85 100 -0.448 85.9
Contribution of fertility change among illiterate women = 65.2

Contribution of fertility change among literate women = (13.4+3.4+3.9) = 20.7

Contribution of change in educational composition of women= 14.1
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Table 6b

Decomposition of change in TFR between NFHS II and NFHS III by educational

level

Educational level of

women

NFHS II NFHS III Within Class Decline in

TFR
TFR % Women TFR % Women Amount % of Total

Illiterate 3.47 58.2 3.15 44.5 -.016 43.7
Literate<middle

complete

2.64 19.3 2.52 19.1 -0.02 6.0

Middle complete 2.26 8.2 2.24 14 0.00 0.7
High School and Above 1.99 14.2 1.91 22.3 -0.01 4.0
All women 2.85 100 2.68 100 -0.2 54.4
Contribution of fertility change among illiterate women = 43.7

Contribution of fertility change among literate women t= (6.0+0.7+4.0) = 10.7

Contribution of change in educational composition of women = 45.6
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Table 6c

Decomposition of change in TFR between NFHS I and NFHS III by educational level 

in India

Educational level of

women

NFHS I NFHS III Within Class Decline

In TFR
TFR % Women TFR % Women Amount % of Total

Illiterate 4.03 63.1 3.15 44.5 -0.47 52.8
Literate<middle

complete

3.01 18.4 2.52 19.1 -0.09 10.2

Middle complete 2.49 7.2 2.24 14 -0.03 3.0
High School and Above 2.15 11.3 1.91 22.3 -0.04 4.5
All women 3.39 100 2.68 100 -0.63 70.52
Contribution of fertility change among illiterate women = 52.8

Contribution of fertility change among literate women = (10.2+3.0+4.5) = 17.7

Contribution of change in educational composition of women = 29.5
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Development in India

A K Tiwari

Introduction

In recent years, India has emerged as one of the fastest growing economies of the world.

Development requires progress in the economic sphere like income, employment, skills

etc. and also in the non-economic sphere like social, political and cultural activities. In

the Indian context, development may be defined as sustained increase in the real per

capita income and a good standard of living with an improvement in the distribution

of material welfare. According to this definition, development process has two sides -

formation of human capabilities and use of these capabilities by the people. If a proper

balance of the two sides of development  is not maintained, it could lead towards

human frustration and social disintegration.

It is essential for India’s rapidly growing economy to improve the delivery of core

public services such as health care, education, power and water supply. The Human

Development Index is a good measure of the state of development  of a region or the

country. It measures the average achievement of a  country or state in the three core

dimensions of human development - life  expectancy which  measures the longevity of

the life span; education index which measures relative achievement in both adult

literacy and gross enrollment ratio and  GDP index which measures the level of income.

The concept of economic growth concerns increase in the output of goods and services

but mere economic production and per capita income may not lead to human well

being which requires accessibility of people to the basic necessities to lead a productive
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and socially meaningful life. The per capita income is usually taken as a means of good

living. The  Government of India strives for  improving the standard of living of its

people. Demographic status of any state explains the structure and transition in its

population. Demographers and social science researchers often group population into

categories based on demographic variables - age, sex, total fertility rate, death rate,

marital status, etc. Main objective of health indicators is to measure the health status of

population.

Sen (1985) and Dasgupta (1993) have defined development as the process of

enhancing people’s capabilities for improving quality of life. Pritchett and Summers

(1996) show two pieces of evidence suggesting that the link between health and wealth

is not only correlational but also causal. Baker (1998) has tried to see the balance

between understanding the economic links with health and understanding health as a

valuable end in itself and explored the nature of the connection between health and

wealth. Ramirez and others (1998) have explored the links between economic growth

and human development, identifying two chains, one from economic growth to human

development and the other, conversely, from human development to economic growth.

Ranis and Stewart (2000) have found the best performing countries and conditions for

successfull in development. Gupta and Mitra (2001) have defined the relationship

between economic growth, poverty and health. Kochak (2006) has carried out a

comparative study of development of China and India. Mukherjee and Chakraborty

(2007) have analysed the relationship of environmental quality with human

development and economic growth for 14 major Indian states during the period  1991-

2004 and concluded that individual states should adopt environmental management

practices based on their local environmental information. Moreover, since

environmental sustainability and human well-being are complementary to each other,

individual States should attempt to translate economic growth into human well-being.

This paper evaluates performance of 14 major states of India on the basis of the

Human Development Index, economic growth and demographic status and analyses

the relationship among overall development, demographic and health development

across the States.

  

Data & Methodology

The analysis presented here is based on the state level information available from

different sources. Information about some of the indicators have been taken from the
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National Family Health Survey-3 (NFHS-3). Since the mid 1990s, the Ministry of Health

and Family Welfare, Government of India has been relying increasingly on the

country’s National Family Health Surveys to monitor and evaluate family planning and

reproductive and child health programmes, both nationwide and in individual States.

NFHS provides information on fertility, child mortality and health related indicators.

In addition to the National Family Health Survey, the paper also utilises information

available through the Sample Registration System, National Human Development

Reports prepared by the Planning Commission and the 2001 population census of India.

In order to compare the state of development across the states, three dimensions -

health, demographic situation and overall development – have been used. In each

dimension, the following variables were included:

1. Health and nutrition indicators

i. Body mass index

ii. Percentage of women with anaemia

iii. Percentage of children with anaemia

iv. Maternal mortality ratio

The body mass of index (BMI) is a good measure of nutritional status. BMI is defined

by weight in kilograms divided by square of the height in meters. On the basis of BMI,

a woman can be classified as severely malnourished (BMI < 16 Kg/m ), undernourished2

(BMI < 18.5 Kg/m ), overweight, (BMI > 25 Kg/m ) and obese (BMI >30 Kg/m )2 2 2

Griffiths and Bentley (2001). Hemoglobin is an important part of the red blood cells in

the body. If a person is anaemic, this means that hemoglobin level in the blood is low

and organs are not getting the amount of oxygen they need to function properly.

Promotion of maternal health is the one of the important objectives of the Family

Welfare Programme in India. Finally, maternal mortality ratio is considered and

important indicator of overall health status or the quality of life, particularly of females.

2. Demographic indicators

i. Total fertility rate

ii. Infant mortality rate

iii. Sex ratio

A better picture of fertility can be obtained by the total fertility rate and fertility is

important factor of demography. It is interpreted as the number of children a woman

would bear during her reproductive period experiencing the current fertility.  Infant
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mortality rate (IMR) is an important and sensitive indicator for the society.  Compared

to other indicators, IMR has greater importance because infant mortality is single,

largest category of  mortality. Sex ratio is a key variable that reflects the structure of the

population.

3. Overall development indicators

i. Life expectancy

ii. Literacy rate

iii. Per capita net state domestic product

These three indicators are combined to estimate the Human Development Index

(HDI) which has been developed and used by United Nations to rank member countries

in terms of  human development. The Government of India, Planning Commission has

also followed the same approach to rank the constituent states and Union Territories of

the country in terms of the progress in human development. The human development

index is a multi-dimensional index of development as it is the combination of three

development indices - the health development index, the education development and

the income index - each representing one dimension of human development.

Results and Discussions

Table 1 presents  indicators of human development for major states of India. For the

purpose of comparison, the states have been ranked on the basis of human development

index. It is clear from the table that Kerala, Punjab, Maharashtra, Tamil Nadu, Gujarat

are having high rank in the human development index whereas the rank of Bihar,

Madhya Pradesh, Uttar Pradesh, Rajasthan, Orissa and Assam is low. The table also

reveals that there has been little change in the rank of individual States in the human

development index.  

Table 2 shows the interstate comparison of the level of development in terms of

health, overall development and demographic situation. It may be seen from the table

that only a few states of the country - Kerala, Karnataka, Tamil Nadu, Madhya Pradesh

- are having the same rank in all the health indicators. Some states like Bihar, West

Bengal, Madhya Pradesh, and Orissa show low performance in all indicators of health.

Health status of women in Haryana and Punjab is relatively better. By contrast,

Karnataka, Orissa, have relatively low rank in women health indicators. Kerala, Punjab

and Tamil Nadu are having relatively better rank in all indicators of health among

different states of the country. 
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In case of overall development (Table 3), only a few states are having the same rank

in all indicators of development while in other states, the rank in different indicators is

different. Punjab, Maharashtra and Kerala are found to be having a rank five or less

than five in the Human Development Index. On the other hand, Rajasthan and Orissa

are the worst performing states in the country in terms of the Human Development

Index. Some States like Haryana and Gujarat rank very high in terms of per capita

income but rank low in the other two dimensions of the Human Development Index.

By contrast, some states like Uttar Pradesh, Bihar, West Bengal, and Tamil Nadu are

having relatively better rank in life expectancy but poor rank in literacy and per capita

income. 

As regards the demographic situation (Table 4), Madhya Pradesh, Uttar Pradesh,

Kerala, Tamil Nadu, Gujarat etc. are having almost the same ranks in all demographic

indicators. Kerala and Tamil Nadu are found to be the best performing State in terms

of the demographic situation while Uttar Pradesh, Madhya Pradesh and Rajasthan

appear to be the worst. Punjab is having relatively better position in infant mortality

rate and total fertility rate but very poor position in the sex ratio. Sex ratio of Orissa is

good. Rank of Maharashtra in Infant mortality rate is good, but poor in sex ratio and

total fertility rate. Andhra Pradesh and West Bengal are having good position in the sex

ratio.

Tables 2 through 4 also present overall ranking of major states in terms of health,

demographic status and overall development. It is clear that  some states maintained

same status in all the three dimensions of development . These states are Kerala, Tamil

Nadu, Bihar, Madhya Pradesh, Andhra Pradesh and Karnataka. On the other hand, in

states like Kerala, Tamil Nadu, Maharashtra, the performance in health, demography

and human development is relatively better. Punjab stands good in health and

development but not in demography.   It is also evident from the analysis that states like

Uttar Pradesh, Bihar, Madhya Pradesh and Orissa have lower rank in all the three

dimensions of development. These states account for about 35 per cent of the total

population of the country.

In table 5, rank correlation has been calculated with respect of health &

development, health and demographic status and development and demographic

status. The table reveals that there is a high correlation between health and

development (0.91), health and  demographic status (0.75) and between development

and demographic status (0.65). 
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Conclusions

The study shows that there is a relationship between health, demographic status and

human development across the states of the country. It is evident from the analysis that

there is very slow improvement in health and demographic indicators in some of the

poverty ridden and densely populated states like Bihar and Uttar Pradesh. Some states

like Haryana, West Bengal, Gujarat, Andhra Pradesh and Karnataka fall in middle rank

(5-10)whereas Kerala, Tamil Nadu, Punjab, Maharashtra etc. are relatively more

developed states of the country. Some states have maintained same status in all three

dimensions of development but the situation varies in other states.
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Table 1

Performance of States on Human Development Index (HDI)

States 1981 1991 2001

Index Rank Index Rank Index Rank

India 0.302 0.381 0.472

Haryana 0.36 5 0.443 5 0.509 5

Punjab 0.411 2 0.475 2 0.537 2

Rajasthan 0.256 12 0.347 11 0.424 9

Madhya Pradesh 0.245 14 0.328 13 0.394 12

Uttar Pradesh 0.255 13 0.314 14 0.388 13

Bihar 0.237 15 0.308 15 0.367 15

Orissa 0.267 11 0.345 12  0.404 11

West Bengal 0.305 8 0.404 8 0.478 8

Gujarat 0.360 5 0.431 6 0.479 6

Maharashtra 0.363 3 0.452 4 0.523 4

Andhra Pradesh 0.298 9 0.377 9 0.416 10

Karnataka 0.346 6 0.412 7 0.478 7

Kerala 0.500 1 0.591 1 0.638 1

Tamil Nadu 0.343 7 0.466 3 0.531 3
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Table 2

Performance of states in terms of health indicators

States Health Indicators

Person with BMI

less than  18.5

Women with

anaemia

(Per cent)

 

Children with

anaemia

(Per cent)

 

Maternal

Mortality ratio

Overall

rank

Woman Man

Level Rank Level Rank Level Rank Level Rank Level Rank

India 35.6 34.2 55.3 69.5 327

Haryana 31.3 4 30.9 5 56.1 10 72.3 10 176 4 5

Punjab 18.9 2 20.6 1 38 2 66.4 6 177 5 2

Rajasthan 36.7 10 40.5 13 53.1 6 69.7 7 501 14 11

Madhya Pradesh 41.7 13 41.6 14 56 9 74.1 12 407 11 13

Uttar Pradesh 36 7 38.3 12 49.9 4 73.9 11 539 13 10

Bihar 45.1 12 35.3 9 67.4 14 78 13 400 10 14

Orissa 41.4 12 35.7 10 61.2 11 65 5 424 12 12

West Bengal 39.1 11 35.2 8 63.2 13 61 2 218 7 8

Gujarat 36.3 9 36.1 11 55.3 8 69.7 7 202 6 9

Maharashtra 36.2 8 33.5 6 48.4 3 63.4 3 169 3 4

Andhra Pradesh 33.5 5 30.8 4 62.9 12 70.8 9 220 8 7

Karnataka 35.5 6 33.9 7 51.5 5 70.4 8 266 9 6

Kerala 18 1 21.5 2 32.8 1 44.5 1 149 1 1

Tamil Nadu 28.4 3 27.1 3 53.2 7 64.2 4 167 2 3
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Table 3

Performance of states in terms of development indicators

States Development indicators 

Life expectancy 

(2001-06)

Literacy rate Per capita net state

domestic product at

current prices

2003-04

Overall

rank

Male Female

Level Rank Level Rank Level Rank Level Rank

India 63.87 66.91 65.2 20989

Haryana 64.64 7 69.3 6 68.59 6 29504 1 5

Punjab 69.78 2 72 2 69.95 4 28607 3 2

Rajasthan 62.17 12 62.8 12 61.03 12 15486 10 12

Madhya Pradesh 59.19 14 58.01 14 64.08 9 14011 11 13

Uttar Pradesh 63.54 8 64.09 11 57.36 13 10637 13 11

Bihar 65.66 6 64.79 9 47.53 14 5780 14 10

Orissa 60.05 13 59.71 13 63.61 10 12388 12 14

West Bengal 66.08 5 69.34 5 69.22 5 20896 9 6

Gujarat 63.12 9 64.1 10 66.25 8 26979 4 7

Maharashtra 66.75 4 69.76 3 77.27 2 29204 2 3

Andhra Pradesh 62.79 10 65 8 61.11 11 21372 8 9

Karnataka 62.43 11 66.44 7 67.04 7 21696 7 8

Kerala 71.67 1 75 1 90.92 1 24492 5 1

Tamil Nadu 67 3 69.75 4 75.47 3 23358 6 4
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Table 4

Performance of states in terms of demographic indicators

States Demographic Indicators

Sex Ratio TFR (total fertility rate)

 

IMR (infant mortality rate) Overall rank

Level Rank Level Rank Level Rank

India 933 2.68 57

Haryana 861 13 2.69 10 41.7 4 10

Punjab 874 12 1.99 4 41.7 4 7

Rajasthan 922 7 3.21 12 65.3 11 11

Madhya Pradesh 920 10 3.12 11 69.5 12 13

Uttar Pradesh 898 11 3.82 13 72.7 13 14

Bihar 921 8 4 14 61.7 9 12

Orissa 972 4 2.37 8 64.7 10 8

West Bengal 934 6 2.27 7 48 6 6

Gujarat 921 8 2.42 9 49.7 7 9

Maharashtra 922 7 2.11 6 37.5 3 5

Andhra Pradesh 978 3 1.79 1 53.5 8 3

Karnataka 964 5 2.07 5 43.2 5 4

Kerala 1058 1 1.93 3 15.3 1 1

Tamil Nadu 986 2 1.8 2 30.4 2 2
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Table 5

Rank correlation coefficient between health, development and demographic status

Rank correlation coefficient

between health and

development

0.91 Rank correlation coefficient

between health and

demographic status

0.75 Rank correlation coefficient

between demographic status

and development

0.65
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Role of fertility and mortality in Natural

Selection among Central India Population

Rajesh K. Gautam

Introduction

Natural selection is the outcome of differential fertility and mortality. Selection intensity

is a measure of the fitness of a population as expressed by the prevailing patterns of

differential fertility and mortality combined in a particular manner. The index of

opportunity for selection measures the maximum potential rate of change by selection,

where zero indicates no change (Livingston and Spuhler, 1965). An indirect method for

computing the index of total selection based on the maximum amount of differential

fertility and mortality in a population was formulated by Crow (1958) and modified by

Jonston and Kensinger (1971) to incorporate the embryonic mortality component. It

should be noted that ‘natural selection’ is the relative probability of survival and

reproduction of the genotype. Natural selection occurs only when a certain variability

of this fitness is present in a population. In human populations, the relative

reproductive success of different genotypes depends upon the total number of offspring

that each couple leaves to the next generation (Jacquard, 1969). However, natural

selection does not operate only through the differential fertility. Existence of differential

survival of descendents up to the reproductive age also determines the biological fitness

(Reddy et al, 1987; Lasker and Kaplan, 1995). Crow index of opportunity for natural

selection merely sets an upper limit of the selection opportunity that can exist in any

population. It measures actual selection if the heritability of fitness is complete and birth

and death rates are totally determined by genetic factors (Jorde and Durbize, 1986).
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Differential fertility and mortality vary not only with biogenetic factors but also with

social, cultural, religious, ethnic and environmental factors. Several studies conducted

in the different parts of the world including India have pointed out the influence of

social and cultural factors on total selection intensity and its components (Spuhler, 1962;

1976; Barrai and Fraccaro, 1964; Cruz Coke et al., 1966; Halberstein and Crawford, 1972;

Reddy and Lakshmanudu, 1979; Bharati, 1981; Mukhopadhyay, 1981; 1982; 1989; Reddy

and Chopra, 1990; Kappor et al., 2003; Gautam, 2009).

Despite its limitation, Crow index has been widely used in human populations

because it allows for indirect quantitative estimation of selection inherent in the

evolutionary process simply on the basis of birth and death rates (Terrenato et al., 1979;

Hed, 1987; Reddy and Chopra, 1990; Kapoor et al, 2003; Alfonso -Sanchez et al, 2004).

No such study has been done among the central Indian population exclusively.

Therefore, the present study aims to calculate the secular trend of Crow index and its

implications among the central Indian population. This study of natural selection will

provide a new dimension to understand the evolutionary process and demographic

transition in central India. 

Area and the People

The present investigation is confined to central India, which consists of four states,

namely Madhya Pradesh, Chhattisgarh, Maharastra and Goa. Among these, Madhya

Pradesh and Chhattisgarh are identified as demographically poor states. Chhattisgarh

was part of Madhya Pradesh before November 2000. These states are situated between

18  to 36  and 30 minutes of latitude at the north of the equator and 74  to 84  and 360 0 0 0

minutes of longitude at the east of the prime meridian. The geographical area of the two

states is 443,446 sq. km. As per census of India 2011 the population of Madhya Pradesh

was 7,25,97,565 and the Chhattisgarh had 2,55,40,196.

Madhya Pradesh and Chhattisgarh have no coastline and no international frontier

but some of its tribal dominated districts are facing the problem of internal unrest due

to Naxalite movement. Madhya Pradesh lies over a transitional area between the Indo-

Gangetic Plain in the north and the Deccan Plateau in the south. Its physiography is

characterized by low hills, extensive plateaus, and river valleys.  The elevation of the

region ranges from 300 to 3,900 feet. In the northern part of the region, the land rises

generally from south to north, while in the southern part it increases in elevation toward

the west. 
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More than 23 percent of the people in the two states are classified as members of

Scheduled Tribes. They are divided into 43 endogamous groups. Similarly, there are 47

Scheduled Castes and 65 OBC (Other backward castes) groups in the state. There is no

exclusive information regarding other castes, Muslims, Christians, Sikh, Jain, Buddhist

and other similar groups. Hindi is the most widely spoken language in the region,

although in Chhattisgarh, a colloquial dialect of Hindi known as Chhattisgarhi is

commonly spoken. Agriculture is the basis of the economy of the region. Less than half

of the land area of the two states is cultivable but its distribution is quite uneven

because of variations in topography, rainfall, and soil. Only about 15 per cent of the

sown area is irrigated so that agriculture in the region is largely dependent on rainfall

and often suffers from drought and poor moisture content of its red-to-yellow soil.

Maharashtra, on the other hand, is the second most populous state after Uttar

Pradesh and the third largest in terms of area. According to census of India, 2011, total

population of the state was 11,23,72,972. In comparison to Madhya Pradesh,

Chhattisgarh and Maharashtra, Goa is a smallest state with a population of 14,57,723.

It is bounded by the state of Maharashtra in the north and by Karnataka in the east and

the south, while Arabian Sea forms its western coast. Goa is India's richest state with a

GDP per capita two and a half times that of the country as a whole.

Material and Method

For the present investigation, sub samples of two different studies were used. The first

study was conducted during 2004 in District of Dindori in which data on Baiga

(primitive tribe), Gond, Dhoba and some other non-tribe communities were collected.

The second study was conducted in the year 2007 in district  Sagar. The critera for

inclusion was unrelated, post menopausal women below 60 years of age, who never

used any contraceptive method during their reproductive life. It was assumed that

selection of women below 60 years of age would maintain the true periodic gap which

is an important criterion for the present study.

Crow index as well as Johnston and Kensinger index were computed to estimate the

topportunity for natural selection. Crow index  (I ) considers only live births and post

natal mortality and concerns the application of Fisher’s fundamental theorem of natural

selection as given by Li (1955). Johnston and Kensinger index, on the other hand,

examines the contribution of embryonic mortality. Different parameters such as the

findex of selection due to fertility (I ), index of selection due to pre-reproductive
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m memortality (I ) and the index of selection due to embryonic mortality (I ) were

considered to compute the two indices. However there is every possibility of that

underreporting will lessen the difference between the indices due to embryonic

mortality and pre-reproductive mortality.

tCrow index of natural selection (I ) is defined as 

where

Average number of live births per women aged 45 years and above who

have completed their reproductive life span;

fV Average deviation from mean of the number of live births;

dP Proportion of pre-reproductive deaths;

s1P Proportion of survivors from birth to reproductive ages

dProportion of pre-reproductive deaths (P ) is calculated from children ever born

from mothers of age of 45 years and above (who have completed their fertility) and pre-

reproductive deaths according to the following formula:

Proportion of

pre-reproductive

ddeaths (P )

=

Children ever born from mothers of age of 45 years and

above (with completed fertility)
Children died before attaining reproductive age (under 15

years) born from these mothers 

dThe proportion of survivors were calculated by subtracting P  from 1.

2Johnston and Kensinger index of natural selection (I ) is defined as

 

b P  =

Total Prenatal deaths experienced by the mothers of age of 45 years and

above (with completed fertility)
Number of pregnancies to the same mothers of age of 45 years and above

(with completed fertility)

258



Natural Selection in Central India

The paper also compares present data with earlier findings. For this purpose,

data on selection index of the central Indian population have been taken from 14 studies

conducted among 25 different endogamous communities belonging to 3 states and

categorised into 4 social groups - Scheduled Tribes (9), Scheduled Castes (3), other

backward classes or OBC (9) and general castes (4). These studies appeared during

1977-2010. Total number of mothers included in these studies was more than 1232.

Results

Information about mothers and their completed fertility is given in Table 1. There were

255 mothers who had 1364 pregnancies during their reproductive life span which

resulted into 1276 live births out of which 945 survived up to the reproductive age (15

years). Mean number of live births per mother was 4.83 with a variance of 6.0. The

indexes of total selection based on differential fertility and mortality data are presented

in Tables 2 and 3. 

The proportion of survivors from birth to reproductive age was found to be higher

among Baiga (0.928) as compared to the rest of the tribal communities. By contrast, the

proportion of pre-reproductive deaths was found to be higher among Chamar (0.278).

On the whole, the proportion of survivors from birth to reproductive age was found to

be (0.741) and the proportion of pre-reproductive deaths was (0.259). However, the

proportion of embryonic (pre-natal) deaths varied from 0.007 to 0.100, respectively

among Chamar and Gond (Tables 2 and 3).

It is also evident that out of the six populations groups, in three namely Baiga,

Thakur and others, the differential mortality is contributing more than fertility to the

selection index whereas among rest of three, namely Gond, Brahmin and Chamar, the

differential fertility is more than 50 per cent as compared to the mortality component.

But, in the total population, the differential mortality and fertility are contributing

almost equally to the selection index, although, differential mortality contributes little

more than differential fertility. Furthermore there is substantial variation in this respect

from population to population. Highest mortality component is found among Thakur

(58.16 per cent) in Bundelkhand followed by Baiga (57.per cent) and others (52.03 per

cent) in Dindori district.

Further, it is also noticed that the total index of selection is higher among Chamar

as compared to the rest of the populations irrespective of the methodologies used.

However, all estimates as per Crow’s formula are reported to be less than 1.18 by
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Sphuler (1976) for different populations. Among the Indian population, highest

tselection index (I = 2.250) was reported for Kota of Tamil Nadu (Basu, 1972). The index

tof total selection intensity (I ) is calculated according to Crow’s method is always lower

than that calculated by Johnston and Kensinger because of the inclusion of embryonic

deaths in the latter.

Discussion 

To understand, the process of natural selection among central Indian population and

to find out the role of fertility and mortality components in the process of natural

selection, a critical review of previous studies was carried out and the results are

tpresented in table 4. The Crow’s index of natural selection (I ) varies from 0.205 in

Mahar of Maharashtra to 1.012 in Chamar of Madhya Pradesh both of which are

Scheduled Castes population. The average value of total selection index for central

Indian population is found to be 0.461. The average total selection index was found to

be the lowest (0.381) among OBCs followed by general castes (0.423) and Scheduled

Tribes (0.517). The Scheduled Castes populations have reported highest selection index

(0.579). Regional variation in the selection index is not very prominent as the average

Figure 1
Trend in the total selection index
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tvalue of I  is almost similar for Madhya Pradesh (0.467), Maharashtra (0.467) and Goa

m(0.461). It should be noted that mortality component (I ) plays a pivotal role in selection

fas compared to fertility component (I ) among Scheduled Tribes, Scheduled Castes and

other backward castes; whereas in the general castes population, the differential fertility

plays a pivotal role in the selection process.

Information on modified index of Johnston and Kensinger is available for 12

populations only and it varies from 0.254 to 1.475. Similarly, embryonic mortality index

me(I ) varies from 0.002 to 0.236 (Table 4). 

In order to find out the role of fertility and mortality in selection, regression analysis

t 2was carried out with Crow’s index (I ) Jhonston and Kensinger index (I ) as dependent

variables and its components were considered as independent variable as displayed in

table 5. It is evident from the table that in case of Crow’s index of selection, the variation

min the mortality index (I ) is significant (R =0.652, P<0.001) as compared to fertility2

(R =0.352, P<0.001). The regression analysis between Johnston and Kensinger index and2

fits component was however found insignificant. The fertility index (I ) is significantly

determined by the mean live birth (R =0.677, P<0.002) and variance of the live birth2

(R =0.062, P<0.001).2

The secular trend in the index of natural selection and its components shows that the

index of total selection index is declining (Table 6). Simultaneously, there is a reversal

in the role of fertility and mortality. Before the year 2003, mortality was playing greater

role in the selection, but after 2003, the role of mortality is declining and fertility is

playing pivotal role. This transition is quite late in Central India, especially in Madhya

Pradesh and Chhattisgarh. Crow’s index and its components seem to be closely related

to changes in the social, economic and cultural situation, which have evidently changed

people’s attitudes towards reproduction. The demographic transition  which started in

the late 19   century in Europe (Borgerhoff Mulder, 1998; Alfanso-Sanchez, 2004) canth

be witnessed after a century among many Indian populations during the 1990s (Gautam

2009) but the same phenomenon of transition is further delayed by a decade among the

central Indian populations.

Conclusions

The present analysis shows that central India is still lagging behind in terms of

demographic parameters. The situation appears to be the worst in the states of Madhya

Pradesh and Chhattisgarh.  In Maharashtra and Goa, however, the situation appears to

be better.
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The CDR (crude death rate) for Madhya Pradesh and Chhattisgarh  is   estimated to

be 8.1 and 8.6 for the year 2008 (Government of India, 2009) which is second highest in

the country only after Orissa,  To understand the national scenario, scatter plot of the

t f mmean value of the selection index (I ) and its components (I  and I ) for the 20 states is

drawn on the basis of available data (Gautam, 2009) including the results of the present

analysis. It is clear from the scatter plot that central India has moderate selection index

whereas Manipur has the lowest selection index. On the other hand, the index was

reported to be the highest in Tamilnadu. Higher index of selection and fertility has also

been reported among populations of Arunachal Pradesh, Orissa, Punjab, Gujarat,

Jammu and Kashmir, West Bengal and Andhra Pradesh whereas the selection index is

found to be low in Mizoram and Himachal Pradesh. 

Similarly Crow’s index of mortality is found to be relatively higher in  Tamil Nadu,

Orissa, Bihar, Punjab, Arunachal Pradesh, Gujarat, Meghalaya, Andhra Pradesh, Assam

and Madhya Pradesh whereas lower index of mortality has been found in Manipur,

Mizoram and Himachal Pradesh. It appears that the two principle determinants of

population dynamics - fertility and mortality - are still high in some of the regions and

population groups of the country including central India. 
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Table 1

Demographic variables used in calculating

index of total selection for Central Indian population.

Population District Fertility performance of mothers with completed fertility 

Number of

mothers with

completed

fertility

Total

Number of

pregnancies

Number of

Children ever

born (live

births)

Number of

Children

surviving

Mean Live

births (from

with

completed

fertility)

Variance of

live births

Baiga Dindori 111 614 573 384 5.16 6.6

Gond Dindori 59 260 234 186 4.42 4.9

Thakur Sagar 26 140 139 114 5.56 4

Brahmin Sagar 19 109 106 90 6.24 6.1

Chamar Sagar 13 77 72 52 5.54 13.9

Others Dindori 27 164 152 119 6.08 7.4

Total 255 1364 1276 945 4.83 6
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Table 2

Crow indexSelection intensities (Based on live births and pre-reproductive mortality) among central Indian population

Population Proportion of

pre-

reproductive

deaths

Proportion of

survivors

from birth to

reproductive

age

Index of

selection due

to mortality

Index of

selection due

to fertility

Total index of

selection

Fertility

Component

(%)

Mortality

Component

(%)

dP
s m f tP I I Ia

Baiga 0.330 0.670 0.492 0.248 0.862 42.910 57.090

Gond 0.205 0.795 0.258 0.251 0.574 55.010 44.990

Thakur 0.180 0.820 0.219 0.129 0.377 41.840 58.160

Brahmin 0.151 0.849 0.178 0.157 0.362 50.930 49.070

Chamar 0.278 0.722 0.385 0.453 1.012 61.980 38.020

Others 0.217 0.783 0.277 0.200 0.533 47.970 52.030

Total 0.259 0.741 0.350 0.257 0.698 49.790 50.210
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Table 3

Jhonson and Kensinger index (Based on live births and pre-reproductive mortality) among central Indian population.

Population Proportion of Components (per cent)

Pre-

reproductive

deaths

Survivors

from birth to

reproductive

age

Embryonic

(prenatal)

deaths

Survivors

to births

me mc f 2I I I I Fertility Post natal

mortality

Embryonic

mortality

d s ed bP P P Pa a

Baiga 0.330 0.670 0.067 0.933 0.072 0.492 0.248 0.995 43.36 49.45 7.19

Gond 0.205 0.795 0.100 0.900 0.111 0.258 0.251 0.748 50.67 34.48 14.85

Thakur 0.180 0.820 0.007 0.993 0.007 0.219 0.129 0.387 41.47 56.67 1.86

Brahmin 0.151 0.849 0.028 0.972 0.028 0.178 0.157 0.401 48.59 44.35 7.06

Chamar 0.278 0.722 0.065 0.935 0.069 0.385 0.453 1.151 60.56 33.40 6.03

Others 0.217 0.783 0.073 0.927 0.079 0.277 0.200 0.654 45.53 42.40 12.07

Total 0.259 0.741 0.065 0.935 0.069 0.350 0.257 0.815 48.54 43.00 8.47
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Table 4

Indices of natural selection with its components among different population of Central India

Population State Number

of

women

Mean live

births

Variance Crow Index Johnston and

Kensinger

index

Source

mI f t me 2I I I I

Scheduled Tribes

Muria Joria Madhya Pradesh 5.10 6.37 0.246 0.244 0.550 Saha (1981)

Naik Gond Madhya Pradesh 5.48 7.48 0.276 0.249 0.592 Rao (1977)

Kol Madhya Pradesh 0.504 0.122 0.688 Gharami et al (2003)

Baiga Madhya Pradesh 111 5.16 6.62 0.077 0.249 0.345 0.072 0.441 Gautam et al (2007)

Gond Madhya Pradesh 59 4.42 4.94 0.125 0.253 0.409 0.111 0.566 Gautam et al (2007)

Muria Madhya Pradesh 0.217 0.173 0.492 0.014 0.514 Basu et al (1988)

Madia Madhya Pradesh 0.310 0.191 0.558 - 0.558 Basu et al (1988)

Bhattra Madhya Pradesh 0.277 0.281 0.633 0.002 0.637 Basu et al (1988)

Halba Madhya Pradesh 0.200 0.148 0.388 0.016 0.410 Basu et al (1988)
Average 5.0 6.353 0.248 0.212 0.517 0.043 0.521

Ladiya Madhya Pradesh 0.396 0.089 0.521 Gharami, Mandal (2001)
Chamar Madhya Pradesh 13 5.54 13.90 0.385 0.453 1.012 0.069 1.151 Present Study (2010)
Mahar Maharastra 364 5.01 3.59 0.052 0.143 0.205 0.049 0.254 Jain (2009)
Average 5.3 8.745 0.278 0.228 0.579 0.059 0.555
Other backward classes

Thakur Madhya Pradesh 26 5.56 4 0.219 0.129 0.377 0.007 0.359 Present Study (2010)

Lohar Gadiya Madhya Pradesh 34 7.58 0.167 0.043 0.218 0.236 0.506 Yadav, Sharma (2001)
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Population State Number

of

women

Mean live

births

Variance Crow Index Johnston and

Kensinger

index

Source

mI f t me 2I I I I

Do Baile Maharashtra 153 0.256 0.171 0.485 Rao, Chaudhury (1983)

Ek Baile Maharashtra 96 0.411 0.172 0.654 Rao, Chaudhury (1983)

Rao Ratho Maharashtra 69 0.205 0.173 0.414 Rao, Chaudhury (1983)

Sao Tili Maharashtra 92 0.245 0.018 0.267 Rao, Chaudhury (1983)

Puram Chote I Maharashtra 0.200 0.100 0.310 Basu(1984)

Puram Chote II Maharashtra 0.230 0.120 0.370 Basu(1984)

Kharvi Goa 100 5.14 5.2 0.064 0.196 0.273 0.062 0.317 Present Study (2010)
Average 6.1 4.600 0.222 0.130 0.381 0.102 0.394

General Castes

Maheswari Madhya Pradesh 0.290 0.202 0.555 Gandhi (1989)

Brahmin Madhya Pradesh 19 6.24 6.1 0.178 0.157 0.362 0.028 0.420 Present Study (2010)

Sindhi Maharashtra 0.130 0.284 0.452 Das et al (2006)

Bhandari Goa 96 5.05 6.6 0.047 0.259 0.318 0.045 1.475 Present Study (2010)

Average 5.6 6.350 0.161 0.226 0.423 0.037 0.948

Total 1232

Mean 95 5.5 6.5 0.228 0.187 0.461 0.059 0.563

Minimum 13 4.4 3.6 0.047 0.018 0.205 0.002 0.254

Maximum 364 7.6 13.9 0.504 0.453 1.012 0.236 1.475

Madhya Pradesh (15) 5.5 6.5 0.240 0.180 0.467 0.061 0.487

Maharashtra (7) 0.236 0.184 0.467

Goa (2) 5.5 6.5 0.228 0.187 0.461 0.059 0.563
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Table 5

tRegression analysis between total selection index (I ) and its components among 25 central Indian populations.

Independent variable
R2 b SE t Df F p

tDependent variableI

mI 0.652 0.98 0.149 6.5 24 43.1 0.001

fI 0.352 0.709 0.394 1.8 24 3.2 0.085

m f Both I  & I 0.994 24 907.7 0.001

2Dependent variable I

fI 0.16 2.002 1.38 1.4 12 2.1 0.175

mI 0.001 0.105 0.900 0.1 12 0.01 0.909

meI 0 0.013 1.616 0.01 11 0 0.994

m me I  & I together 0.002 0.133 1.088 0.122 11 0.01 0.993

fDependent variable I

Mean Live Birth 0.677 -0.065 0.015 -4.3 10 18.8 0.002

Variance of Live Birth 0.062 0.001 0.005 0.2 9 0.03 0.001

mI 0.066 -0.155 0.121 -1.2 24 1.6 0.214
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Table 6

m f tMean and SD of mortality (I ), fertility (I ) and total selection intensity (I ) components for the central Indian population by year

Year

No. of studies Mortality Index

m(I )

Fertility Index

f(I )

Total Selection

tIndex (I )

Fertility

Component (%)

Mortality

Component (%)

1977 1 0.276 0.249 0.592 53.4 46.6

1978 1 0.290 0.202 0.555 47.8 52.3

1981 1 0.246 0.244 0.550 55.3 44.7

1983 4 0.279 (±0.091) 0.134 (±0.077) 0.455 (±0.161) 35.8 (±19.21) 64.2(±19.21)

1984 2 0.215 (± 0.021) 0.110 (±0.014) 0.340 (± 0.042) 36.7 (±1.67) 63.3 (±1.67)

1988 4 0.251 (±0.051) 0.198 (±0.058) 0.518 (±0.104) 51.3 (±5.79) 48.7 (±5.79)

2001 4 0.191 (± 0.141) 0.159(±0.108) 0.373 (± 0.127) 57.0(± 28.92) 43.0 (± 28.92)

2003 1 0.504 0.122 0.688 26.7 73.3

2006 1 0.130 0.284 0.452 71.2 28.8

2009 1 0.052 0.143 0.205 74.6 25.4

2010 5 0.179 (±0.137) 0.195 (±0.038) 0.406 (±0.142) 60.5 (±19.40) 39.5 (±19.40)

Total 25

Figures in parenthesis are standard deviation
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