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ABSTRACT
The health contribution in the economy through investing in health has many advantages. It
plays an evident role in fostering economic growth and combating poverty. It also provide
guidelines to the policy makers to ameliorate the health of individuals specifically women and
children. Therefore, this study by focusing demand side of health economics try to reconnoitre
individual’s health demand issues, inequalities in health care expenditure and women and child
health deprivation indices. To improve human health have many benefits and advantages.
Individual’s health is the reflection of its lifestyle that further linked to its socioeconomic status
as well. Therefore, it arises the need to place research focus to study those variables that are
linked to health. In this regard, the first essay try to build a broader analysis that incorporate
health itself, its nature in economic terms, and the services it provides. The objective of first
essay is to highlight individual health demand and demand for medical care in ‘health human
capital model’. The theoretical model which is based on Grossman (1972) and Wagstaff
(1996), the first essay try to estimate structural equation model for health capital and demand
for medical care.
In first essay, individual health is assessed from two prospective. Firstly, the individual stock
of health capital is analysed with certain exogenous variables (that affect individual health in
several ways) by treating ‘Health’ as latent (unobserved) variable (this is observed with
different indicators). Secondly, the individual health is analysed from the perspective of
demand for medical care. In this second model, demand for medical care is estimated as a
latent variable by including certain demographic and economic factors as exogenous variables
in the model. To capture the unobservability of health variables, we incorporate MIMIC mode
to estimate SEM. The Pakistan Panel Household Survey (PPHS) is used for the estimation of
health demand model. The PPHS data set contain the sufficient information for the estimation
of health demand model e.g. chronic and non-chronic illness, episodes and duration of illness
etc. Therefore, this study choses PPHS to extract the information specifically for health related
variables. The finding of the study revealed that age deteriorates health capital and hence
increase demand for medical care. Education improves health capital and reduce the demand
for medical care. Females are found to be more prone to health issues and hence consume
more medical care than males. Expenditures on medical care deteriorates health capital which
means that countries like, Pakistan, health is not available as individuals are willing to spend
on health care. This shows the inefficiency of health system.
The second essay of the study focuses on the level of inequalities in health care expenditures.
In most of developing countries, the burden of healthcare financing mainly rely on households
in form of out-of-pocket health care expenditures. If this expenditure exceed form certain level
of threshold then it threaten the living standard and wellbeing of the individuals. Therefore,
the objective of second essay is to assess socio-economic inequalities in health care
expenditures in Pakistan. Our objective is to see how expenditures on health care revealed
inequalities due to income classification. The second essay employs income as an indicator of
socio-economic status. The second essay utilizes the nationally representative micro data
HIICS/HIES in case of Pakistan and incorporate different periods, 2001, 2010 and 2015 to
perform detailed comparison of socioeconomic inequalities in health care expenditure over
time.There is wide variety of indices that can be used to measure socioeconomic inequalities
in health care expenditures, however, this study employs concentration index (CI) and relative
index of inequality (RII) to compute socioeconomic inequalities in health care expenditures.
The study found meaningful magnitude of healthcare expenditure inequality at overall and
provincial level. The estimated values of Concentration Index for health care expenditures
1

show that concentration curve lies below the diagonal and Concentration Index found to be
positive for healthcare expenditures at overall, regional and provincial level. It indicates that
healthcare expenditures are concentrated among those with higher socio-economic level and
inequality in healthcare expenditures favor those with most advantage member of the society.
However, Overall and Quintile wise percentage of healthcare expenditures shows reduction
over the period of fifteen years. Households in rural areas has higher percentage of healthcare
expenditures as compared to the urban households. Demographic standardization of
Concentration index shows that number of household members above (below) age 50 increases
(reduces) the monthly health care expenditure.
The third essay of study focuses on health status of women and child as both are contributing
factor in economic development. The health status of women and child are inter-linked with
each other. The lower level of child health also lead to low level of educational attainment,
reduce labor participation and high risk for illness. The role of women as mothers is evident
that women’s health not only contribute to herself but for her children’ health as well. The
third essay follow Alkire-Foster (2007, 2011) methodology to compute deprivation indices. The
deprivation indices are calculated as the product of intensity and incidence of health
deprivation. The progress in the index means improvement in the indicators of deprivation
rather than number of deprived persons. The results show that women are deprived from at
least half of the weighted indicators of health in 2012-13 (intensity). The overall deprivation
has decreased from 52.02% in 1990-91 to 16.46% in 2012-13. In case of child health
deprivation index (CHDI), intensity of health deprivation increased from 37% in 2006-07 to
49% in 2012-13. The overall deprivation has decreased from 21.95% in 1990-91 to 20.19% in
2012-13. The determinants of WHDI are female education, husband education, household size,
women empowerment, number of births in last 5 years and husband employment. The
determinants of CHDI are mother’s education, household size, sanitation, financial status and
parent’s employment. The decomposition results show that wealth index contribute highest
share in WHDI. Whereas, in case of CHDI, immunization has highest contribution followed by
height for age and weight for age.
It is suggested that the government will need to take measures to increase educational
opportunities that lead to formation of human capital and also beneficial to combat healthcare
inequality. To narrow the gap in living standards and to provide financial support to the lowincome groups of the society either in form of health insurance facility or low fee for hospital
treatments. Enhance health facilities that target female population specifically 15-49 years of
age. In Women Health Deprivation Index (WHDI), deprivations are mainly coming from
inaccessibility of health facilities. Similarly, child deprivations can be decreased by improving
immunization and sanitation facilities. Overall, intensity of health deprivation should be
focused rather than the incidence.

2

Chapter No. 1
1.

INTRODUCTION

The discipline of health economics deals with problems connected to the distribution and
financing of health services and the role of these services and individual’s decisions in
contribution to individual health. It also deals with their socio-economic impact, relationships
and role in economic growth. As World Health organization (WHO) fundamentally stated that
“Health is a state of complete physical, mental and social well-being and not merely the
absence of disease or infirmity”. Therefore, health status of individual is important for two
reasons. First, it is a direct indicator of welfare which further linked to the utility of individual.
Second its possible impact on productivity through labor market participation.
The domain of health economics has its remarkable growth in over the past several decades.
The health economics is also playing key role in forming public health policies and providing
guideline to medical sector in many countries. The foundations of health economics are
emerged through the seminal contributions of Mushkin (1962), Arrow (1963) and Grossman
(1972). Mushkin (1962) emphasized on the functions of health in human capital formation.
Arrow (1963) in his paper “Uncertainty and the welfare economics of medical care” discussed
the way health economists think about the market for health care. Further, Grossman (1972)
build the health human capital model and elucidate the role of health at individual level.
In economics, Grossman (1972, 2000) derived human capital model of demand for health. The
comprehensive model presented health as consumption good and investment good. It
incorporates health as a stock of capital just like education and on-the-job training. However,
in human capital theory (HKT), increasing knowledge or education increases the productivity
of the person in the market in which he generates money in form of earnings and in household
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(HH) sector where he generates commodities that entered in his/her utility function. Whereas
Grossman’s model differs with others as it considered that stock of health determined the total
amount of time a person can spend on producing wage in market sector and commodities in
non-market sector (HH sector). In his model health is the source of utility and it also determines
the level of income. Therefore, consumers demand health as a consumption commodity and
produce it as an investment commodity. In this regard, demand for medical care is the derived
demand that obtained from health demand function and health production function.
In this study, by focusing demand side of health economics, we intend to provide methods for
measuring individual health problems at adult, child and women level. This study provides the
theoretical and empirical results that help in health demand measurement in academics and
policy formation. The study contribute in conceptual term that includes the development of
health demand approach with consequences and country-specific focus. In this manner, the
study explore individual’s health demand issues, inequalities in health care expenditures and
women and child health deprivation indices. Empirical outcomes capture the detailed ‘health’
analysis for Pakistan. Empirical results also highlighted a numeral relevant problems. To our
knowledge there are few studies that attempt to utilize micro data in health economics topics.
FIRST ESSAY
In human capital theory, the role of health capital is evident from earlier literature. Further,
health capital is the part of individual and not separable from individuals. Therefore, in this
regard the evaluation of individual’s health demand is an important research area for planning
and management of health system. The individual’s health issues have short term and long term
consequences on individual itself and household as a general. To assess individual’s health
issues the utilization of micro data provide better picture to analyze the effect of different factor
and focus on specific areas.
4

The first study of the thesis utilizes this concept and estimate structural equation for health
capital model. The study also estimate structural equation of demand for medical care. To
assess individual health, the latent variable ill-health is used because health is treated as an
unobservable variable. In this regard, structural equation modelling (SEM) give advantages to
deal with unobservable (theoretical) variables. First, SEM take into account latent variables
that are measured through several indicators. Second, the latent scores are free from
measurement errors. Third, the incorporation of latent variable in the analysis and structural
estimation fortifies the relationship between theory and empirical analysis. Fourth, it take into
account all possible statistical info from maximum number of available variables in a
simultaneous estimation framework. Last but not least, it provide convenient use of structural
estimation based on theoretical model. Therefore, this study adopt five indicators of ill-health,
namely, chronic illness, non-chronic illness, illness 5 years and physical functioning in daily
activities. The study elucidate and analyzed the effect of age, gender, education, medical care
etc. on health and health care utilization variables. The essay incorporate three waves of
Pakistan Panel Household Survey (2001, 2004 and 2010) for empirical analysis. This survey
contain rich information relevant to health and medical care indicators.
For empirical illustration, the MIMIC modeling is useful for estimation of the structural
equations of the model. The model’s goodness of fit is analyzed through comparative fit index
(CFI) (0.99) and root mean square error of approximation (RMSE) (0.07). The R-square value
of health indicators also show significant variation between latent health variable and its
indicators. In data, female sample shows higher percentage of chronic and non-chronic illness
as compare to males. The estimation results also report that females have more health issues
than males. This arise the need to focus policies that target the betterment of females. The
significance of education variable also support the education-efficiency-hypothesis that highly
educated individuals are more effective health producer. The variable age is strongly linked to
5

the rate of health capital depreciation and in our study it is positive for both years that indicate
health status decreases with age. The estimation results of most variables are according to
theory and confirm previous studies except few variables like wage and family size variables.
SECOND ESSAY
The field of health economics had made significant contributions in past several decades in a
number of dimensions and directions to the health economics. The one of the most considerate
dimension is the inequalities in health or health care. The basic health demand model
introduced by Grossman (1972) provide economic approach to evaluate socioeconomic
inequalities in health care. This model incorporated medical care as one of the inputs in the
process of production of health. By using this framework, many economists’ analyses socioeconomic inequalities in health or health care (Drydakis 2015, Gerdtham & Johannesson 2003,
Cesur et al 2014 and Jacobson 2000). The key conclusions from prior studies revealed that
inequalities in health always disadvantage to the poor as there exist high morbidity and
mortality rates as compare to the better-off in the society. And this would be the failure of
publicly financed health care system which could not be accessible by the poor’s in developing
countries.
To measure health inequalities initial studies rely on the literature of income inequality and use
methodologies that are mirror of income inequality. These studies incorporate Gini-coefficient
and Lorenz curve to compute real health inequalities [Illsley and Le Grand (1987), Preston et
al (1981), Le Grand (1987, 1989) and Leclerc el at (1990)]. The Lorenz curve graph the
accumulative proportion of the population (beginning from ailing to healthier individual)
against the accumulative proportion of health. In case, if the Lorenz curve coincides with the
diagonal (45 degree line) then all health is equally dispersed among population otherwise it
always lies below the diagonal. The distance between Lorenz curve and diagonal show the
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degree of inequality. The more the Lorenz curve is away from the diagonal, the larger the
degree of inequality. This measure of inequality is known as the Gini coefficient and denoted
by G. The one of the weakness of this approach is that it did not include stratification of the
population by social class and also unable to incorporate the socioeconomic dimensions of
health inequalities.
In most of developing countries, the level of inequality in health status, health care and access
to basic health facilities were persistently large due to poor institutional system or bad
governance. The burden of health-care financing in those countries rely primarily on people in
form of out-of-pocket health care expenses. However, health care spending’s are not always a
burden for household. In literature one aspect of spending on health care means that you are
investing in health capital if these health care expenditures do not exceed some specified
threshold of income or expenditure. It threaten the standard of living and negatively affect the
wellbeing of household if it compel them to cut expenditures on essential necessities such as
food, clothing, shelter etc. or sale of assets so as to meet their health care requirements.
The second study in this thesis estimate socioeconomic inequalities in health care expenditure.
The primary aim is to see how expenditures on health care revealed inequalities due to income
classification. To measure inequality in income related health care expenditures, this study
utilized nationally representative Household Integrated Income and Consumption Survey
(HIICS) and Household Income and Expenditure Survey (HIES). To understand the behavior
of inequalities over time, the study incorporate different time periods 2001, 2010 and 2015. It
will help to perform detailed comparison of socioeconomic inequalities in health care over
time. The study also perform analysis of province wise, quintile wise and urban-rural
breakdown to see the behavior of health care inequalities.

7

In literature of health economics, concentration index (CI) was broadly used to assess healthcare inequality among other indices. This index also contribute in understanding of income
related health care inequality and provide important acumens for policy formation.
This approach, the concentration curve (CC) or concentration index, is recommended by
Wagstaff et al (1989) and it can incorporate the ranking of socio-economic variable. This index
gives a measure of the degree of healthcare inequalities that are analytically related with
socioeconomic status. This index also divulges the experience of all population and it is
sensitive to the distribution of the population across socioeconomic groups. It ranked
individuals by their socioeconomic status rather than by healthcare and takes into account the
socioeconomic dimension to inequalities in healthcare. The economic interpretation of the
concentration curve (CC) or concentration index is as follows:
When the concentration curve remain below (above) the diagonal1, this means that health-care
was concentrating among those with a higher (lower) socioeconomic level and health-care
inequality, in this case, was in favor of persons with upper (lower) socioeconomic level and
the concentration index had some positive (negative) value. The distance between the curve
and the diagonal shows the greater degree of health-care inequality between poor and betteroff. When concentration curve coincides with the diagonal it shows that all persons in the
population have similar level of health-care irrespective of their socio-economic level. If all
health-care is concentrated among the individuals with the highest (lowest) socioeconomic
level, the index will have a value of +1 (-1). Therefore, the value of concentration index ranges
from -1 to +1. The estimates of the concentration index for health care expenditures show that
the concentration curve (CC) recline under the diagonal and CI is found to be positive for health
care expenditures at overall, regional and provincial level. It represent the greater prevalence

1

Diagonal shows line of equality.
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in higher income households. However, the level of inequality in health care expenditures has
increased from 2001-02 to 2015-16. The demographic standardization of CI is also carried out
by including control variables such as age, gender, region and schooling.
THIRD ESSAY
The development in the health status of women and children has significant consequences for
economic progress. The health status of women and child are strongly inter-linked with each
other. The epidemiological study conducted by David Barker (1990) postulate that
undernutrition in pregnancy damage fetal growth or stimulates disproportionate fetal growth
that impaired infant growth in future2. This deficiency would be the cause of child malnutrition
in future or related to risk of non-communicable disease in adult life. In health economics
literature many economist also found similar results that inadequate nutrition during childhood
affect long term physical and cognitive skills developments (Strauss and Thomas (1998),
Schultz (1999), Duflo (2000)). It is also evident that lower child health status and nutritional
level lead to low level of educational attainment and intergenerational poverty trap. Arcand
(2001) found that better nutrition has direct effect on economic growth and indirectly effect it
through life expectancy and schooling. Therefore, it is necessary to explore the factors that link
with early childhood development and even have long term impact on child life.
In 2015, with adoption of the Sustainable Millennium Development Goals (SDGs here after),
the world (united nation) has focused on broad range of social and economic development
issues. Some of these include zero poverty and hunger, improve health, education, wellbeing,
water and sanitation facilities. By looking at these objectives one can understand the most
beneficiary of these objectives are women and children. In most of developing countries,
women faces gender inequalities even though their role in the progress of future generation and

2

This hypothesis is known as “Barker hypothesis” or “fetal origins of adult disease hypothesis”.
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contribution to the health of society is evident. Therefore, this arises the need to specifically
focus on the subjects linked to the health of women and child.
The literature on poverty and development recognize the importance of health and its role in
human life but treat it as one dimension among other dimensions like education, shelter, food
security, assets, social security etc. However, it is important to develop health index that
incorporate maximum composite indicators of health to assess the health deprivation.
The third study of this thesis try to estimate women health deprivation and child health
deprivation indices to understand the health issues of women and child in Pakistan. The
determinants of these health deprivation indices are also estimated through logistic regressions.
Further, the decomposition analysis also under take to see that how much each factor is
contributing in respective index. The study used three round (1990, 2006 and 2013) of Pakistan
Demographic and Health Survey (PDHS). By considering different time periods, we can
perform intertemporal analysis that reveal over time detoriation or improvement in these
indices and their determinants. The study incorporate Alkire-Foster (2007, 2011) methodology
to assess the intensity and incidence of women and child health deprivation.
The results of this study revealed that the women health deprivations are mainly determined
from her schooling, partner’s schooling and the number of births. The health deprivations faced
by children are higher than that of women. The determinants for the child health deprivations
are mother’s education, region, household size and the number of births in the last five years.
The inaccessibility of water and sanitation facilities are significantly contributing towards the
child health deprivations. The women health deprivation index shows that the incidence of
women deprivations has decreased, however, the intensity has increased from 2006 to 201213. Moreover, the child health deprivations have increased from 2006 to 2012-13. The women
health deprivations are mainly coming from inaccessibility of health facilities, however,
10

immunization and child height for age (malnutrition) have higher contributions in children
health deprivations.
1.2

THESIS STRUCTURE

The rest of the study is organized as follows; chapter 2 provide the detailed analysis of demand
for health in Pakistan. Whereas, chapter 3 compute socioeconomic inequalities in health care
expenditures in Pakistan. Chapter 4 perform intertemporal analysis for the determinants of
women and child health deprivations in Pakistan. Finally the chapter 5 concludes the study.
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Chapter No. 2
2.

THE DEMAND FOR HEALTH IN PAKISTAN

In general, individual health is an important factor for the heightened living in any society.
Individual’s health is also the reflection of its lifestyle that further linked to its socioeconomic
status as well. Therefore, it arises the need to place research focus to study those variables that
are linked to health. In this regard, the study try to build a broader analysis that incorporate
health itself, its nature in economic terms, and the services it provides.
To improve human health have many benefits and advantages. In 1960s, role of health as a
capital has been distinguished within the framework of Human Capital Theory (Becker 1965).
In health demand theory, health of individual is determined by many factors other than medical
care. It is emphasized that effective and efficient way to achieve improvement in the health
entail a switch towards health enhancing consumption patterns. These behavior’s indicate that
how individuals value their health. Therefore, to improve health, the scientific study of health
demand and health inequality is required so that average health of society can be improved and
guidance can be provided to policy makers.
There are some basic principles that build the theory of demand for health at individual level.
First, health is desirable but it is not the only thing that individuals demand rather they demand
good health along with other goods and services. Second, individual’s health is determined by
many factors such as medical care, food, education etc. These factors are known as health
inputs in health demand function. Third, individuals have limited resources and faces the
problem of scarcity as they have to purchase too many goods and services including good
health. To acquire good health they have to allocate resources on health inputs (Grossman
1972, 2000, Wagstaff 1986). Information regarding the determinants of health is another
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important issue for health strategy. For instance, in development of health policy it would be
beneficial to distinguish that what relation the cost, distance or demographic and economic
factors had to demand (for health). Those factors that can be influenced by policy measures are
of special interest because through intervention of these health determinants, preventive
measures can be implemented to promote health enhancing activities (Wagstaff 1986).
In this study, the major task is to build the model that can be used to analyze the comparative
effect of different variables that affect health demand and health care in population. Further,
that can be used to make generalizations for health program. This type of model postulates the
direction of causalities on the basis of economic models of health behavior. The model also
envisioned to evaluate how and to what extent the change in one exogenous variables e.g. cost
of medical care, wages or schooling induce change in health variable or health care utilization
variable (Häkkinen 1991).
The motivation for this study is the theory of demand for health and medical care produced by
Grossman (1972). In traditional theory of demand, consumers maximize utility function subject
to budget constraint. Consumer choses different group pairs of goods and services in such a
way that total expenditure could not exceed the budget constraint. The combination selected
by individuals represents their preferences and demand for several goods and services.
Similarly, student of medical economics have long realized that what consumers demand when
they purchased medical services are not these services per se but rather better health…..
(Grossman, 2000). Although there is a limited work and extension to this model despite of its
importance in demand side health economics. Its empirical application in case of developing
countries is also limited including Pakistan.
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In Pakistan, social sectors like health, education and sanitation have not been focused as other
sectors of the economy. The situation of diseases is worryingly intimidated by malnutrition and
meager nutritional practices along with lack of approach to health facilities.
The total outlay of budget in health sector is 0.5 to 0.8 percent of GDP in Pakistan over the past
few decades (Economic survey of Pakistan 2017). Although, it is clearly mentioned in the
constitution of the Islamic Republic of Pakistan and in the United Nations chartered that human
well-being and progress is a basic right of every human-being. In Pakistan, per capita health
expenditure is US $ 36.2 which is far below the level of WHO’s less developed countries bench
mark of US$ 86 (WHO Report 2015)
However, to improve human health in Pakistan different programmes such as National Health
Programme3, National Maternal and Child Health Program, Malaria, tuberculosis (TB) and
Human Immunodeficiency Virus (HIV)/ Aids Control Program has been implemented. As a
result of these programs ratios of deaths from child mortality, maternal mortality and
tuberculosis are declining. While improvement in immunization coverage and polio reported
cases have also be seen.
Despite the importance of health demand, there are few studies that had made attempt to
estimate health demand at individual or household level. To our knowledge, there is no single
study that estimate health demand in case of Pakistan economy.
2.1

OBJECTIVE OF THE STUDY

The objective of the study are
•

3

Formation of health variable through latent variable approach

This programme provide financial assistance to poor to access quality health care.
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•

Formation of demand for medical care variable through latent variable approach

•

Build two structural equation models (SEM) 1) demand for health capital stock; 2)
demand for medical care

•

Estimation of these SEM through Multiple Indicators and Multiple Causes Model
(MIMIC)

15

2.2

LITERATURE REVIEW

Health economics is an emergent dimension within the subject of economics. Health economics
contracts with themes associated to the distribution of health facilities and the function of those
facilities and investment in health and other individual decisions in contribution to individual
health. It also deals with their socio-economic impact, relationships and role in economic
growth.
The subject of health economics and research in this area were not exist prior to 1950 as an
academic discipline of study, and comparatively little thereafter that time until Arrow (1963)
published the paper on health economics. Kenneth Arrow’s seminal paper on the “role of
uncertainty in determining key institutional characteristics of the health sector” had great
influence on the field of health economics as separate discipline (Arrow 1963, Phelps 1995,
Fuchs 1996). Right after Arrow’s paper, the article published by Becker (1965) on human
capital that provides economists with the theoretical basis for analyzing the contribution of
health care in the health production.
2.2.1 IMPACT OF HEALTH ON ECONOMY
a.

THEORETICAL BACKGROUND

The role of health in any economy is persuasive for economic development. In recent decades
the link between health and economic growth gained significant attention of researchers. The
Commission on Macroeconomics and Health (CMH) presented evince that improving the
health of the world’s poor is not only a significant objective in its own right, but also beneficial
for economic growth and poverty diminution (CMH 2001). The one of the findings that report
highlighted that the contribution of health in economic development had been underestimated
and economic deteriorations from ill-health have been undervalued.
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In studying human capital theory, initially a large body of literature only consider education as
a part of human capital that would be the cause of rapid growth in developed nations. The role
of education and on-job training (general or specific) were considered an imperative condition
for higher living standards and economic growth (Schultz 1977, Becker 1975, 1977). Although
growth models and human capital models considered health as one form of human capital but
did not give that much attention that has to be paid. All those models mainly focused on
education as a driving force for economic development. To our knowledge, there are few
models that are truly based on health capital theory (Grossman 1972, 2000, Muurrinen 1986,
Wagstaff 1986). Grossman (1972) developed the model of health demand in which theoretical
consideration of heath demand are taken into account. This model defined health as a one
approach to human capital that determined the magnitude of time a person could devote in
producing money earnings in market and commodities in non-market sector. This model also
described demand for medical care which is defined as derived demand. The purpose of such
demand is to achieve the ‘good health’. Apart from this contribution, this models had so many
others implication in the literature as well. Since then, health economics has relished numerous
decades of incredible growth (Fuchs 2000). However, there are only few studies that reestimated or extended the Grossman’s model.
In health economics literature, the association between health and economic progress is bidirectional however the magnitude and intensity of the channel are not well known (Weil 2014,
Suhrcke et al 2006, Bloom et al 2004, Bhargava 2001, and Sachs 2001). However, this study
specifically highlight the contribution of health on economic progress. In previous studies,
health contributes to economic progress through higher efficiency, improved labor supply,
better skills attainment and boosted investment in physical and intellectual capital (Suhrcke et
al 2006, Bloom et al 2004). The prominence of health in economic progression can be better
assess through Individual’s health which in turn depends on many factors such as social,
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cultural, environmental and genetics conditions. There are numeral channels that associate
health and economic growth at individual and aggregate level. Bloom and Canning (2000)
considered contribution of health to economic prosperity in four ways. First, healthy
individuals had capacity to work long hours. They are physically and intellectually sturdier and
are more generative. Second, healthy people have higher life expectancy rate as compare to
unhealthy, therefore generating stronger enticements for investment in human capital
formation. Third, higher life expectancy encourage individuals for higher savings during
successful years which further transform into investments for ﬁnancial capital. Fourth, a
healthy population reduced demand for children due to low infant mortality rates which in turn
reduced population growth and to increases in the fraction of the population of working age.
This increase in working population is also contemplated as an imperative element of economic
progress and per capita income.
Gyimah and Wilson (2004) examined the impacts of health-human-capital on the growth rate
of per capita income in Sub-Saharan African and OECD countries by extending the Solow
growth model. They found that improved stock of health-human-capital take steady state
income to higher level in most of Sub-Saharan African and OECD countries. Later another
study by Weil (2014) also examined positive association between health and income per capita.
Bloom et al (2004) investigated economic growth model in the framework of production
function modelling and exhibited that better health had a progressive, ample, and statistically
important impact on aggregate output after adjusting for the experience of labor force.
Furthermore, health human capital theory also postulated that good health in childhood
augment cognitive functioning and learning capacity which in turn make them more productive
individuals in future. There exist petite literature that provided the evidence of strong
association between adult health and education (Edwards and Grossman 1979, Gregg and
Machin 2000, Case et al 2005, Currie and Almond 2011). Gregg and Machin (2000) estimated
18

the consequence of children health on education in UK. They considered the impact of serious
sickness or minor sickness on the last year of schooling. The study found that those students
that face sickness either minor or serious reduced school attendance and probability of
continuing schooling after compulsory school leaving age. Case et al (2005) enumerated the
influence of childhood health on adult health, occupation and socioeconomic status.
Controlling for other exogenous variables they found out that those children with poor health
outcomes had significantly worse educational background, poorer in health, lower social status
and lower investments in human capital in adulthood. Currie and Almond (2011) also showed
strong evidence that early age child health play significant role in future education and labor
market.
There are numerous studies that explore the impact of individual’s health on his/her labor
supply choice. The existing literature on health-labor topic found positive impact of health on
wage or income. Better health lead to an increase in productivity which in turn have positive
impact on wage rate. Likewise in efficiency wage models, healthier individuals are paid higher
wages (Grossman and Benham 1974, Luft 1975, Berger & Fleisher 1984, Bazzoli 1985, Schultz
and Tansel 1997, French 2005, Contoyannis and Rice 2001, Gambin 2005). As poor health
conditions may negatively affect the time spent in labor force and arise the chance for early
retirement. Individuals with poor health may earn less due to deficiency in productivity as
compare to healthy individual who devote sufficient time to earn high jobs. Contoyannis and
Rice (2001) considered the impact of self-assessed general and mental health on hourly
earnings by utilizing the longitudinal data from British Household Panel Survey. They
reported that deterioration in mental health decreases the hourly wage for males. Whereas
splendid self-assessed health rises the hourly wage for females. By utilizing panel data sets
for European countries, Gambin (2005) examined the consequence of health on labor market
efficiency and whether this health effect differs by gender or not in 11 European countries.
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The study found that in most of sample countries, self-assessed health had larger impacts on
males’ wages than females’ wage, whereas chronic illness showed substantial impact for
women.
Other than subjective measures of health, mortality and morbidity rate, many studies used
tallness or height of person as a health measure. These studies based on the argument that
human stature will be considered as a long term investment in health capital. Mostly studies
found positive impact of adult height on labor productivity (Ross and Ferris 1981, Schultz
2002).
However another set of studies concentrated on the consequence of ill-health on early
retirements and labor supply decision (Sickles and Taubman 1984, Siddiqui 1997, Coile 2004,
Bound et al 2003, Disney et al 2006). Sickles and Taubman (1984) and Siddiqui (1997) found
strong effect of health on retirement decisions. Coile (2004) found that health shocks had
greater impact on labour supply decisions by both males and females between the ages of 50
and 69. Bound et al. (2003) estimated that an individual in deprived health has 10 times more
chance to retire early as compare to the individuals in average health of the same age. Disney
et al. (2006) also found that corrosion in individual’s ‘stock of health’ was an important
predictor of retirement in United Kingdom.
There are numerous studies that examined the negative consequences of being-ill to the
economy. It is evident that ill-health poses an economic burden to the society. As mentioned
in Grossman (1972), being ill poses direct cost in form of health expenditure to cure the disease
such as cost associated with all types of medical services. Whereas indirect cost refer to losses
that incurred due to lost work hours and future earnings. Abegunde et al (2007) estimated
economic losses associated with chronic disease burden in twenty three lower-income and
moderate-income countries. They predict that countries bear loses of economic production
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approximately equals to US$84 billion from heart illness, stroke and diabetes during the period
2006 to 2015. They also estimated that reduction in chronic disease probably save around $8
billion and prevent twenty four million deaths in sample countries. Liu et al (2002) also used
human capital approach to estimate earnings lost due to coronary heart disease. They reported
that total annual loses due to all coronary heart disease was £7.06 billion in UK health care
system.
This assessment recommends that worse health outcomes had significant effects on growth,
education, wage and labor market outcomes. However, cited that impacts of those outcomes
could be sensitive to the choice of health measures included in the analysis and methodologies
applied to the analysis.
b.

EMPIRICAL EVIDENCE

In all societies, every individual is influenced by health or health care facilities in several ways.
In childhood, healthy children are more productive in school as compare to their less healthy
follows. Later in life, health influenced pleasure of life, capability to stimulate family’s wellbeing and to be a part of economy as a useful member of the workforce. Demand for health
care also varies with gender, age, environment etc. Older population and children below the
age of 15 (dependent age group) utilize more medical care in developing nations and developed
nations as well (Gbesemete and Jonsson, 1993).
Currie and Stabile (2006) linked child psychological health problems with human capital by
proposing the hypothesis that child mental health problems had great impact on adult
psychological health issues, which contribute to their work loss and increase in cost of health
care. This also indirectly decrease adult incomes and work duration by restraining their abilities
to obtain human capital. The study examined U.S. and Canadian children with Attention Deficit
Hyperactivity Disorder (ADHD) symptoms, the most common child psychological health
21

problem, by using the national longitudinal survey covering the period of 1994, 96 and 98. The
study found that hyperactivity was the significant factor for restraining to accumulate human
capital than physical health issues.
Park and Kang (2008) investigated the role of schooling in healthy life style by using the
Korean Labor and Income Panel Study (KLIPS) conducted in 2001. They only considered men
data to check whether schooling induces people to acquire the healthier life style or there is
some unobserved factor that cause spurious correlation. They used instrumental variables (IVs)
technique to take into account the endogeneity in schooling and health-related behavior
equations. They used four health-related behaviors that were ‘getting consistent health followups, regular exercise, smoking and drinking’. After that they performed joint estimation and
modelling for the factors of these four health-related behaviors. They treated schooling as
exogenously given and incorporate both correlations among health-related behavioral choices
and endogeneity of schooling. Their study showed that higher schooling persuades individuals
to exercise on a regular basis and go for regular health examinations, but the effect of schooling
is related through its effects on occupational characteristics. However, the estimations through
IVs showed statistically insignificant effect of schooling on smoking and drinking behavior.
In literature, health-employment relationship was equally important in analysing the
association of both variables and their effect on the choice of labor market. More focused
channel was the causality that runs form health to employment after controlling for other
variables (Bound et al 1999; Blundell et al 2002). The one of the reason behind this result was
that the poor health is the primary threat that individuals’ face and this threat further influence
employment consequences. As poor health either force individuals to get out of the labor force
due to the lack of productivity or reduce the chance of their entry into the labor market. In some
cases, individuals with poor health did not seek job. Haan and Myck (2009) analytically and
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dynamically tested the association between poor health and labor market risks. They considered
unemployment as the indicator of labor market risk and subjective health assessment as an
indicator of health risk. They established a joint intertemporal model of health risk and
unemployment in which they consider correlation of unobservable variable and joint
dependence of the two processes over time. Their study used the data from Socio-Economic
Panel (SOEP) for the years 1996–2007, based on the sample of German males of ages 30–59.
Their results revealed the robust and significant association between health risk and
unemployment and emphasized the distinct role of ageing in defining the two processes. The
significance of health status was reflected for occupational outcomes throughout the course of
life but predominantly after the age of about 50. The evaluated dynamic relationship
recommend the significantly vital contribution of unemployment early in the life-cycle which
had great impact after the age of about 45.
Pedersen and Arendt (2014) presented empirical evidence to determine the short and mediumterm impact of the Pension Danmark Health Scheme (PDHS) on labor market choices. This
scheme was the one of the largest non-governmental managed health programe to facilitate
workforces in Denmark specifically manual workers in construction sector because they
contain most physical injuries. The main objective of this programme delivered deterrence in
injuries and primary management of work-based injuries. The evidence suggested that the
scheme had unpretentious impacts on the prevention of medically attended injuries. However,
they revealed that assured employment and small income benefits in case of injuries reduces
health associated absence and this positive effect offsets the program costs. Despite some
limitations, the study also found evidence that provide positive impact on various labor market
consequences, indicating that the scheme facilitates some workers who injured during work.
Those worker remain in job and maintain their earnings. In comparison of cost-benefit analysis,
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the scheme seems to be cost-effective as cost of the programme was low and benefits associated
are larger in return.
chou (2007) examined the association between health care expenditure, income, and other
variables that were not linked to income by using pooled cross section and time series data for
28 provinces of China from 1978-2004. This data set helped to highlight the inequalities in
coverage of health provision and individual’s health status between coastal and inland, and
between urban and rural areas. Their unrelated factors to income contain the ‘dependence
percentage of the old-aged persons, the fraction of the people aged 65 and above, the proportion
of the health spending financed by public sector and government budget deficits’. By
employing Panel LM unit root and co-integration test, the study found that the dependence
ratio and the government budget deficits helped in describing the trends of China’s long-term
health care spending. By modeling panel co-integration test, the study found that the
government budget deficits enacted the limitation on public health expenditures which required
Chinese people to increase their out-of-pocket health care payments.
The contribution of human capital in the process of growth suggested that human capital in
term of health status has an overall positive impact on the growth especially in case of
developing countries. Fogel (1994) has discovered the association between demography, health
and economic growth by employing historical data of European population. The findings of
the study showed that insufficient nourishment was the major factor of stunted growth for most
of the adult population in old times. Those stunted population disposed to many diseases that
not only affect their abilities but also decreases their working and productivity. That study
provided significant policy proposals that health policy should not depend on short-run life
expectancy policies rather those policies expand their dimension to micro level policies that

24

include nutritional and infectious aspects. The consequences of those policies were also
relevant and applicable to developing nations
Yu et al (2007) investigated the impact of differential item functioning (DIF) along with
various chronic illnesses that occurs in the articles of the physical functioning (PF) and mental
health (MH) areas of the SF-36 (health survey) in southern California. They applied the MIMIC
model to examine the association of chronic illnesses in response to the individual PF and MH
of the SF-36 survey. They also described the differences related to the disease at the item level
while at the same time modifying for the latent capability and other main physiognomies. The
study examined DIF with hypertension, diabetes, and respirational disease and conclude that
DIF because of these illnesses was statistically significant in a few items. The existence of DIF
due to aging, gender and schooling on certain PF and MH items showed statistically significant
negative relationship. However, the study did not employ the significant effect of potential DIF
effects with chronic diseases.
Van de Ven and Van Der Gaag (1982) analysed the demand for medical care by evolving the
relationship among equations of health, demand for medical care, health insurance and income.
In their model, health and income were treated as unobservable variables and determined
simultaneously. The equation of demand for medical care was the function of income, health
and health insurance4. Further, health insurance was considered as the function of income. They
applied MIMIC model to solve the system of structural equations. They utilized the samples
from the health care survey (1976) in the Netherlands and only consider male heads of families.
The sample entailed highly educated and high income earners. Their results found mutually
positive effect of health and income. The impact of family size was also significant and positive
on health signifying that increased family size indicate more proficient health production and

4

In Netherland, all individuals were fully insured against medical treatment. In this study, health insurance was
against the coverage for luxury hospital treatment.
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earnings. The estimated coefficient of age in income equation was positive that indicate the
increase in income with years of experience. The estimated coefficient of education and
employed also positively influenced expected income. In health insurance equation, estimated
coefficients of age, income and education were significant and positive. In health care demand
equation, individuals who were insured visit more to general practitioner than uninsured
individuals. The estimated coefficient of permanent health negatively and number of ill-days
positively influenced health care demand. However, results reported that due to higher timeprices, individuals with permanent occupation were less keen to consult the general physician
than individuals with part-time or unpaid jobs. The study also found that more educated
individuals showed more demand for good health although they had high health status.
Agee and Crocker (2008) developed a model in which health and health care were treated as
latent variables. The study examined the effect of general health upon parent's use of own and
child health care services. They empirically test the model through Structural Equation
modelling by using sample data of 6,557 households of United States. The system of equation
ascertaining latent health status all together determined numerous indicators of general health
including existence of morbidity indicators, physical functioning, and medical requirements
along with the consumption of health care services. Their results showed that no single
indicator of health fulfill the requirement for a satisfactory measure of general health status due
to the possible existence of measurement error in case of single indicators of general health.
They found significant association between latent health status and parent's own and children
health care services. They also found that as parent and child health increases, their use of
health care services decreases that is the inverse association between general health and
observed indicators of medical need. In their study, the family size was negatively associated
with child health care utilization.
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Häkkinen (1991) evaluated the comparative consequence of different elements influencing
health status and demand for health care. This study developed the model in which health status
was treated as latent (unobserved) variable. The indicators used to predict health were
subjective health measure, number of chronic diseases and psychological illnesses. However,
variables used for demand for medical care were number of visits to physician, duration of
hospital stay and use of recommended and non- recommended medication. The study
specifically conducted for Finland utilizing cross sectional data from the year 1987.
Application of MIMIC model was applied for maximum likelihood estimates of the system of
equations. In health status equation, all estimated coefficients5 were statistically significant
except housing. It described that decrease in health status had increased the demand for health
care. The other co-efficient of exogenous variables like education, income and gender
positively and significantly affect demand for health care. The overall results reported that
lifestyle variables had significant role in health production. For policy perspective, it was
recommended that health policy should target reduction in smoking and decrease obesity as
target.
Wolfe and Behrman (1984) developed the latent variable model of health status and health care
utilization specifically for women age 15-45. They estimated determinants of women’s health
status6 and health care utilization7 based on survey data conducted in Nicaraguan and collected
in 1977-788. The study first reported results for health status and then health care utilization.
The study found insignificant impact of locational variables related to General prices (central

5

Variables includes smoking, drinking, BMI, occupation, male and female unemployment, income, education
gender, age, family size etc.
6
The indicators for health status were 1) days ill in last six months,2) parasitic diseases, 3) medically
preventable diseases, 4) therapeutically treatable diseases.
7
The indicators for health care utilization were 1) medical examination in last six month, 2) formal medical care
at child birth.
8
This survey is conducted under the research project funded by Ford and Rockefellar foundation, agency for
international development and national science foundation.
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metropolis, urban, proportion kerosene lighting) and household resources (women’s predicted
earnings, other household income) on health status. The role of women in labor force
participation was significantly negative indicating added physical demand on a women who
participate in the labor market in addition to her household production. The increased labor
force participation indicated negative impact on the female health. However, women’s
schooling did not show significant effect on health status. The results for health care utilization
reported that formal medical care at child birth was significantly and positively associated with
health status. This indicated that women with better health had formal medical care at child
birth. The study also reported positive impact of women’s schooling on both indicators of
health care utilization (medical examination in last six months and formal medical care at child
birth). However, women’s spouse schooling had positive impact on one indicator of health care
utilization that is having medical care at child birth. The women’s predicted earning also
significantly impact health care utilization. The background of women’s childhood also had
significant effect on their adult health status and health care utilization.
Kenkel (1990) empirically investigated the link between medical care and health. By using
information regarding consumer health, the study estimated demand for medical care in which
information regarding health and physician visits are treated as endogenous variables. This
analysis incorporated data from a survey of 5336 households conducted in 1975-76 at the
Chicago University. The result reported that more informed consumers were significantly more
likely to visit a physician. However, insurance coverage for physician visits increase demand
for medical care and hospital coverage decreases the demand for physician visits. Also females
were more informed and their demand for medical care was higher than males.
Wagstaff (1986) developed the theoretical and empirical model of demand for health that based
on Grossman’s (1972) human capital model of the demand for health. The study estimated both
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pure consumption and pure investment health models. He developed the system of equations
that linked health capital with health status, health care utilization and socioeconomic variables.
These structural equations were estimated by maximum likelihood estimates of MIMIC model.
The data for empirical investigation were utilized from Danish Welfare Survey (1976)9. In the
study, health capital and shadow price of initial assets were treated as unobservable variables.
The indicators used for health capital were non-chronic health problems. Price of medical care
was not included in demand for health equation due to subsidized medical treatment in
Denmark. The empirical results reported that in pure investment model, the variable education,
wage and urbanization positively affect health. However, age, job tenure and work environment
variables negatively influenced health. In case of pure consumption model, the positive
coefficients of variable education indicated that schooling improved non-market productivity.
The coefficients on use-related depreciation variables10 showed negative association for health
endangering variables and positives association for health promoting variables. Wage
positively and age negatively affect health in pure consumption model.
Wagstaff (1993) examined the health demand model after doing rectification in the Grossman’s
health demand model. Wagstaff (1993) discussed that empirical formulation of Grossman
model did not consider the dynamic nature of the health demand model. On contrary from
Grossman’s model, to get better and more consistent results, Wagstaff (1993) assumed that
people did not adjust stock of health capital immediately so partial adjustment framework was
applied to generate health capital stock. To empirically test the model, the data were taken from
Danish Health Survey 1982 (DHS). The Multiple Indicator and Multiple Causes (MIMIC)
latent variable model was applied to overcome the unobservability of health capital stock and
health investment. The study used three health indicators, namely, functional limitation,
9

This is Denmark’s nationally representative household survey.
These variables include gender, family size, marital status, urbanization, work environment indicators and
job tenure
10
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physician-assessed health and self-assessed health. The indicators of health investment
included number of consultations with general physician (GP), number of days in hospital,
number of outpatient visits, number of consultations with specialist and total visits for physical
therapy. The total sample was split into two subsamples (below and over 41 years) for
considering the role of age that health stock depreciate with age. The estimation results reported
that in health demand equation, age had positive sign but insignificant in below 41s sample and
negative but significant in above 41s sample. Earnings and schooling had positive sign in
equations but earnings was insignificant in below 41s sample and schooling was insignificant
in above 41s sample. In demand for health care equation, increase in education inclined to
reduce demand for health care. Gender was not found significant in any equation. Finally, study
concluded that empirical testation supported derived demand and education efficiency
hypothesis.
Ramírez et al (2004) found empirically the determinants of health in Columbia after health
reforms in its health care sector in 1993. To overcome the non-observability of health capital,
the study used self-assessed health measure. By following the framework of Grossman (1972),
they estimated reduced-form health demand equation through order probit model. The study
incorporated institutional variables that affect the condition of health depending on the
availability of services to individuals. Three institutional variables were used, namely,
contributor, subsidise and non-affiliated11. The study incorporated two surveys, demographic
and health national survey 2000 and living standard measurement survey 1997 to compare the
results of both surveys. After estimating order probit model, they found similarity in the results
of both surveys. The results reported that income, education, social and economic position
positively affect the health status of individuals. Health status of individuals get better with

11

In Columbia, contributor pay 12% of its income to government for health insurance, subsidize are those
individuals that unable to pay for health insurance but affiliated for it.
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increase in income. Similarly, higher education inclined individuals to efficient production of
health. The effect of urbanization was also according to expectations that people living in
capital (of country) and one of the richest state had better health conditions than rest of the
country. In case of social and economic conditions, if person was living in house with more
rooms and used electricity or natural gas to cook food, this positively impact the health status
of individuals. The coefficient of age was negative indicating as person get older, his/her health
deteriorates with increase in age. The results also reported that individuals affiliated in the
social security system through contributive regime had higher health status as compare to those
with subsidize or no affiliation regime.
Gerdtham and Johannesson (1999) estimated Grossman model of demand for health for
Swedish population. They utilized micro data consisted of 6773 individuals between the ages
18-76 year. They estimated two models, one was with full sample and other consist on only
employed individuals. The categorical health measure was used to capture information
regarding individual health. Individual’s rated their own health state as poor (0), fair (1) and
good (2) health. Due to the nature of categorical health variable, the study used ordered probit
model for estimation. In full sample model, the results reported that income and education
positively affect health whereas age decreases the stock of health. Also, unemployment, health
problem in family, overweight and living in big city negatively affect the good health. In
employed individual’s sample, all wage coefficients were positive and significant indicating
that earnings positively affect good health. The effect of remaining variables were same as the
outcomes of the whole sample except the insignificance of living in big city and health
problems in family.
Gerdtham et al (1999) investigated the health demand by incorporating three different measures
to represent health position of individuals. The study incorporated rating scale method, time
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trade-off method and categorical health status to estimate individual’s health. The data used to
estimate health demand equation were collected from Uppsala which is known as Sweden’s
university town. The data were collected through primary questionnaire consist of 5404
respondents. The estimation technique applied for rating scale health variable and time tradeoff health variable were Tobit model and for categorical health variable was ordered-probit
model. The study reported that evaluated impact of earnings on health demand was positive in
all three models that indicated that the health status of individual increases as earnings
increases. The variables traveling cost and distance showed negative sign in all three model but
distance was not significant in rating scale and time trade-off model. The estimated effect of
age and gender (insignificant) were negative in all three model. The estimated effect of
smoking and obesity were also negative in rating scale and categorical health model. This result
indicated that increase in smoking and obesity decreased the health status. The calculated effect
of unemployment and living alone were negative in all three model. The coefficients of
education were significantly positive in all three models indicate that higher educated
individuals were more efficient producers of health.
The review of above literature showed the importance of individual’s health and its impact on
other economic factors. The most of the literature drawn for developed countries due to the
availability of rich data set in these countries. The application of health demand model is
limited in case of developing counties including Pakistan.
To cover this gap, this study attempt to apply health demand model in case of Pakistan.
Moreover, the analysis incorporate micro level data set to highlight individual health problems
in a better way.
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2.3

METHODOLOGY

Grossman (1972) first time used health as commodity which created derived demand for
medical care because of assumed association of health and medical care. The framework
developed by Grossman is utilized and adopted to convey at least three types of relationships;
1) the technological production function regarding the production of health; 2) the individual
demand for medical care and socio-economic health inputs. Further these functions are
combined to estimate reduced form equation; 3) for the determination of health status of the
individuals (Schultz 2004).
This study follows models build in lines with Grossman (1972) developed by Muurinen (1982)
and Wagstaff (1986).
2.3.1 Theoretical Model
Following Grossman model the analytical presentation of lifetime utility function of individual
is represented as follows
𝑇

∫0 𝑒 −𝜌𝑡 𝑈[ 𝑠(𝑡), 𝑍(𝑡)]𝑑𝑡,

(I)

Where above function is separable over time and 𝜌 is the time preference rate.
Utility is the function of sick time, s (t), and the consumption commodity, Z (t).
𝑠 = 𝑠[𝐻(𝑡)]

(i)

Sick time, s, is the function of the stock of health capital, H(t).
𝑈1 ≦ 0

𝑈11 ≧ 0

(ii)

Eq. ii describe that being sick decreases utility.
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𝑈2 > 0

𝑈22 < 0

(iii)

Eq. iii describe that increase in the consumption commodity increases the utility but at
diminishing rate (DMU).
s ′ (∙) < 0

s ′′ (∙) > 0

(iv)

Eq. iv describe when person become sick, the health capital stock of person depreciated.
Z(t) has MC and AC = 𝜋 𝑍 (𝑡).
𝐻0 represent level of Initial stock of health capital at time ‘0’
Stock of health capital evolves according to the relationship
𝐻̇ (𝑡) = 𝐼(𝑡) − 𝛿(𝑡)𝐻(𝑡)

(2.1)

𝐻̇ (𝑡) is net investment in health
𝐼(𝑡) is gross investment in health and has constant MC and AC = 𝜋 𝐻 (𝑡). This showed that
Grossman assumed linear production function process.
𝛿(𝑡) is rate of depreciation.
The individual face an asset accumulation constraint as
𝐴̇(𝑡) = 𝑟𝐴(𝑡) + 𝑦[𝑠(𝑡)] − 𝜋 𝐻 (𝑡)𝐼(𝑡) − 𝜋 𝑍 (𝑡)𝑍(𝑡)

(2.2)

𝐴(𝑡) is the stock of financial assets
𝐴̇(𝑡) is rate of change over time and
y(t) is obtained income.
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BOUNDARY CONDITIONS:
H(0) = 𝐻0

A(0) = A0

𝐴(𝑇) ≧ 0

𝐻(𝑇) ≧ 𝐻 ′

Where 𝐻 ′ is the state of ‘death’
MODEL SOULTION
Individual maximize eq (I) s.t eq (2.1) and (2.2). The Hamiltonian is
Ʌ = 𝑒 −𝜌𝑡 𝑈[ 𝑠(𝐻(𝑡)), 𝑍(𝑡)] + λ(t){ 𝑟𝐴(𝑡) + 𝑦[𝑠(𝑡)] − 𝜋 𝐻 (𝑡)𝐼(𝑡) − 𝜋 𝑍 (𝑡)𝑍(𝑡)}
+ 𝜇(𝑡){𝐼(𝑡) − 𝛿(𝑡)𝐻(𝑡)}.
The subsequent conditions are prerequisite to hold:
a) 𝜕Ʌ⁄𝜕𝐴(𝑡) = −𝜆̇(𝑡) = 𝑟𝜆(𝑡)
𝜆(𝑡) = 𝜆(0)𝑒 −𝑟𝑡

(2.3)
(2.3a)

b) 𝜕Ʌ⁄𝜕𝐻(𝑡) = −𝜇̇ (𝑡)
𝜇̇ (𝑡) = 𝑒 −𝜌𝑡 𝑈1 (t)s ′ (𝑡) + λ(t)y ′ (𝑡)s ′ (𝑡) − 𝜇(𝑡) 𝛿(𝑡)

(2.4)

c) 𝜕Ʌ⁄𝜕𝐼(𝑡) = − λ(t)𝜋 𝐻 (𝑡) + 𝜇(𝑡) = 0
𝜋 𝐻 (𝑡) = 𝜇(𝑡)⁄λ(t)

(2.4a)

d) 𝜕Ʌ⁄𝜕𝑍(𝑡) = 𝑒 −𝜌𝑡 𝑈2 (t) − λ(t)𝜋 𝑍 (𝑡) = 0
𝜋 𝑍 (𝑡) = 𝑈2 (t)[𝑒 −𝜌𝑡 ⁄λ(t)]

(2.5)

e) A(T)λ(T) = 0

(2.5a)

𝐴̇(𝑡) − 𝑟𝐴(𝑡) = 𝑣(𝑡)
Where

(2.6)

𝑣(𝑡) ≡ 𝑦[𝑠(𝑡)] − 𝜋 𝐻 (𝑡)𝐼(𝑡) − 𝜋 𝑍 (𝑡)𝑍(𝑡)
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f) 𝜇(𝑇)[𝐻(𝑇) − 𝐻 ′ ] = 0
g) From eq. (2.4a) above, [− λ(t)𝜋 𝐻 (𝑡) + 𝜇(𝑡)], diff it w.r.t. time
−μ̇ (t) = −λ̇(t)𝜋 𝐻 (𝑡) − 𝜋̇ 𝐻 (𝑡)λ(t)

(2.7)

Put eq. (2.4a) and (2.7) in eq.( 2.4) to obtain
𝑒 −𝜌𝑡 𝑈1 (t)s′ (𝑡) + λ(t)y ′ (𝑡)s ′ (𝑡) − 𝜇(𝑡) 𝛿(𝑡) = −λ̇(t)𝜋 𝐻 (𝑡) − 𝜋̇ 𝐻 (𝑡)λ(t)

(2.8)

Put eq, (2.3) and (2.3a) in (2.8) gives eq. (2.9) which is FIRST stability condition for stock
health capital.
{[𝑈1 (∙)⁄λ(0)e(ρ−r)t ] + 𝑦 ′ (∙)}𝑠 ′ (∙) = {𝑟 + 𝛿(𝑡) − 𝜋̃𝐻 (𝑡)}𝜋 𝐻 (𝑡)

(2.9)

Where λ(0) is the shadow price of primary assets.
𝜋̃𝐻 (𝑡) = 𝜋̇ 𝐻 (𝑡)⁄𝜋 𝐻 (𝑡) is the proportional change of of 𝜋 𝐻 (𝑡) [MC of investment in health].
𝑦(𝑡) = 𝑤(𝑡)[ Ω(t) − s(t) − T Z (t) − T H (t)]
T Z (t) is time inputs in the production of Z(t)
T H (t) is time inputs in the production of I(t)
𝑦(𝑡) is earned income, w(t) wage rate and Ω(t) total time available
Therefore, 𝑦 ′ (∙) = −𝑤(𝑡)
SECOND equilibrium condition for Z(t)
Put eq (2.3a) in eq(2.5) gives eq (2.10)
𝜋 𝑍 (𝑡) = [𝑈2 (t)⁄λ(0)e(ρ−r)t ]

(2.10)

Eq. (2.6) is 1st order differential equation which can be solved as
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𝑇

𝐴(𝑡) = 𝑒 𝑟𝑡 [𝑒 𝑟𝑐 𝑐 ∗ + ∫0 𝑒 −𝑟𝑡 𝑣(𝑡)𝑑𝑡]

(2.11)

Where c and 𝑐 ∗ are constants.
For t=0, eq. (2.11) becomes 𝐴(0) = 𝑒 𝑟𝑐 𝑐 ∗

(2.11a)
𝑇

For t=T, eq. (2.11) becomes 𝐴(𝑇) = 𝑒 𝑟𝑡 [𝐴(0) + ∫0 𝑒 −𝑟𝑡 𝑣(𝑡)𝑑𝑡]

(2.11b)

We put A(T)=0 from eq (2.5a)
THIRD equilibrium condition for Lifetime full wealth constraint.
𝑇

𝐴(0) + ∫0 𝑒 −𝑟𝑡 [𝑦(∙) − 𝜋 𝐻 (𝑡)𝐼(𝑡) − 𝜋 𝑍 (𝑡)𝑍(𝑡)]𝑑𝑡 = 0

(2.12)

We get eq. (2.12) by replacing the value of v(t).
2.3.2 EMPIRICAL MODEL
So far in case of empirical presentation of health demand few studies had made attempt in this
regard [Grossman 1972, 2000, Cropper 1981, Muurinen 1982b, wagstaff 1986, Ehrlich and
Chuma 1990]. However, some studies estimated both consumption model and investment
model and some estimated one of them
After imposing the restriction 𝑦 ′ (∙) = 0 in (2.9) and solving it for 𝛹 gives,
ln[𝑈1𝑖 (𝑡)𝑠𝑖′ (𝑡)] − 𝑙𝑛𝜆𝑖 (0) − (𝜌 − 𝑟)𝑡𝑖 = 𝑙𝑛𝛿𝑖 (𝑡) + ln 𝜋𝑖𝐻 (𝑡) − 𝑙𝑛𝛹𝑖 (𝑡)

(2.13)

Where 𝛹(𝑡) ≡ 𝛿(𝑡)/[𝑟 + 𝛿(𝑡) − 𝜋̃𝐻 (𝑡)] and i represents ith individual
Pure Investment Model
After imposing the restriction 𝑈1 (∙) = 0 in (2.9) and we get,
𝑦 ′ (∙)𝑠 ′ (∙) = {𝑟 + 𝛿(𝑡) − 𝜋̃𝐻 (𝑡)}𝜋 𝐻 (𝑡)
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Where 𝑦 ′ (∙) = −𝑤(𝑡)
ln[−𝑠 ′ (∙)] + ln 𝑤𝑖 (𝑡) = 𝑙𝑛𝛿𝑖 (𝑡) + ln 𝜋𝑖𝐻 (𝑡) − 𝑙𝑛𝛹𝑖 (𝑡)

(2.14)

To estimate eq. (2.13) and (2.14) we require some specified assumptions regarding the
functional forms of 𝑠(∙), 𝛿(∙), 𝑈(∙) and𝜋 𝐻 (∙).
➢ Following Grossman (1972) and wagstaff (1986), the healthy days production function
𝑠(∙) is assumed to be.
𝑠𝑖 (𝑡) = 𝛽1 𝐻𝑖 (𝑡)−𝛽2
Where

(2.15)
𝛽1 , 𝛽2 ≥ 0

➢ Following Cropper (1981) and wagstaff (1986), the functional form of depreciation rate
𝛿(∙) is expected to be
ln 𝛿𝑖 (𝑡) = 𝑙𝑛𝛿0 + 𝛽3 𝑡𝑖 + 𝛽4 𝑋1𝑖

(2.16)

𝛽3 > 0 ; if the health capital stock depreciate at an increasing rate as the individual ages.
𝑋1 ; vector of environmental variables
𝛽4 ≥ 0; if several variables in 𝑋1 are detrimental to health
➢ Following Grossman (1972), 𝜋 𝐻 (∙) of the form,
[𝐼(𝑡) is gross investment in health and has MC and AC = 𝜋 𝐻 (𝑡)].
ln 𝜋𝑖𝐻 (𝑡) = (1 − 𝛽5 )𝑙𝑛𝑤𝑖 (𝑡) + 𝛽5 𝑙𝑛𝑃𝑖𝑚 (𝑡) + 𝛽6 𝐸𝑖

(2.17)

Eq.( 2.17) is Cobb-Douglas CRS production function which was obtained by merging TIME
and Medical Care. However, it was assumed that medical care is the only market input in the
health production function and all other market goods useful to the health are ignored.
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𝑃𝑚 (𝑡) ; cost of medical care at time t. 0 < 𝛽5 < 1
E; vector of education variables
𝛽6 > 0 ; if education decreases non-market productivity.
➢ the Utility function is assumed as
𝑈𝑖 (𝑡) = 𝛽7 𝑠𝑖 (𝑡)𝛽8 + 𝑔[𝑍(𝑡)]

(2.18)

𝑈12 = 𝑈21 = 0 implies that Utility function is strongly separable and it also incorporate crossprice effects.
𝛽7 < 0,

0 < 𝛽8 < 1

This study assumed that
𝑙𝑛𝛹𝑖 (𝑡) = 𝛽9 𝑡𝑖

where

𝛽9 > 0

2.3.3 HEALTH DEMAND FUNCTION FOR THE PURE INVESTMENT MODEL
It was assumed that consumption benefits are zero in pure investment model. The reason for
this restriction was that in the pure investment model the advantage obtained from giving extra
healthy time was already considered. So, consumption benefits from healthy time occur in
Grossman model were also incorporated here. Therefore, pure investment model only
incorporate direct effect of variables and avoided all indirect effects (Ried 1998).
Using eq.( 2.14), (2.16) and (2.17)
⇒

ln[−𝑠 ′ (∙)] + ln 𝑤𝑖 (𝑡)
= 𝑙𝑛𝛿0 + 𝛽3 𝑡𝑖 + 𝛽4 𝑋1𝑖 + 𝑙𝑛𝑤𝑖 (𝑡) + (−𝛽5 )𝑙𝑛𝑤𝑖 (𝑡) + 𝛽5 𝑙𝑛𝑃𝑖𝑚 (𝑡) + 𝛽6 𝐸𝑖
− 𝛽9 𝑡𝑖

We are just considering L.H.S of above eq.
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where 𝑠 ′ (∙) = −𝛽1 𝛽2 𝐻𝑖 (𝑡)−𝛽2 −1 applying log on B.H.S, we get
⇒

ln[−𝑠 ′ (∙)] = 𝑙𝑛𝛽1 𝛽2 + (−1 − 𝛽2 )𝑙𝑛𝐻𝑖 (𝑡)

⇒ 𝑙𝑛𝛽1 𝛽2 − (1 + 𝛽2 )𝑙𝑛𝐻𝑖 (𝑡)
= 𝑙𝑛𝛿0 + 𝛽3 𝑡𝑖 + 𝛽4 𝑋1𝑖 + (−𝛽5 )𝑙𝑛𝑤𝑖 (𝑡) + 𝛽5 𝑙𝑛𝑃𝑖𝑚 (𝑡) + 𝛽6 𝐸𝑖 − 𝛽9 𝑡𝑖
𝑙𝑛𝐻𝑖 (𝑡) = 𝜀𝑙𝑛𝛽1 𝛽2 + 𝛽5 𝜀𝑙𝑛𝑤𝑖 (𝑡) − 𝛽5 𝜀𝑙𝑛𝑃𝑖𝑚 (𝑡) − (𝛽3 − 𝛽9 )𝜀𝑡𝑖 − 𝛽6 𝜀𝐸𝑖 − 𝛽4 𝜀𝑋1𝑖

⇒

+ 𝑢1𝑖 (𝑡)

𝑙𝑛𝐻𝑖 (𝑡) = 𝛽10 + 𝛽5 𝜀𝑙𝑛𝑤𝑖 (𝑡) − 𝛽5 𝜀𝑙𝑛𝑃𝑖𝑚 (𝑡) − (𝛽3 − 𝛽9 )𝜀𝑡𝑖 − 𝛽6 𝜀𝐸𝑖 −

⇒
𝛽4 𝜀𝑋1𝑖 + 𝑢1𝑖

(2.19)

𝛽10 = 𝜀𝑙𝑛𝛽1 𝛽2 ,

𝜀 = 1/(1 + 𝛽2 ) is the elasticity of MEC (marginal efficiency of capital),

𝑢1𝑖 = −𝜀𝑙𝑛𝛿0 ,

𝑢1𝑖 ~𝑁(0, 𝜎 2 ), 𝑢1𝑖 is error term

2.3.4 HEALTH DEMAND FUNCTION FOR THE PURE CONSUMPTION MODEL
Using eq.( 2.13) and (2.15) to (2.18),
⇒ (2.13)
⇒

ln[𝑈1𝑖 (𝑡)𝑠𝑖′ (𝑡)] − 𝑙𝑛𝜆𝑖 (0) − (𝜌 − 𝑟)𝑡𝑖 = 𝑙𝑛𝛿𝑖 (𝑡) + ln 𝜋𝑖𝐻 (𝑡) − 𝑙𝑛𝛹𝑖 (𝑡)
𝑙𝑛𝑈1𝑖 (𝑡) + 𝑙𝑛𝑠𝑖′ (𝑡) − 𝑙𝑛𝜆𝑖 (0) − (𝜌 − 𝑟)𝑡𝑖
= 𝑙𝑛𝛿0 + 𝛽3 𝑡𝑖 + 𝛽4 𝑋1𝑖 + 𝑙𝑛𝑤𝑖 (𝑡) + (−𝛽5 )𝑙𝑛𝑤𝑖 (𝑡) + 𝛽5 𝑙𝑛𝑃𝑖𝑚 (𝑡) + 𝛽6 𝐸𝑖
− 𝛽9 𝑡𝑖

After solving we get
𝑙𝑛𝐻𝑖 (𝑡) = 𝛽11 − 𝛾𝑙𝑛𝜆𝑖 (0) − (1 − 𝛽5 )𝛾𝑙𝑛𝑤𝑖 (𝑡) − 𝛽5 𝛾𝑙𝑛𝑃𝑖𝑚 (𝑡) − [(𝛽3 − 𝛽9 ) +
(𝜌 − 𝑟)]𝛾𝑡𝑖 − 𝛽6 𝛾𝐸𝑖 − 𝛽4 𝛾𝑋1𝑖 + 𝑢2𝑖

(2.20)
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Where 𝛽11 = 𝛾{ln[−𝛽7 𝛽8 ] + 𝛽8 𝑙𝑛𝛽1 }
𝑢2𝑖 = −𝛾𝑙𝑛𝛿0 , 𝑢2𝑖 ~𝑁(0, 𝜎 2 ), 𝑢2𝑖 is error term.
𝛾 = [1/(1 + 𝛽2 𝛽8 )] is the elasticity of demand for health capital.
In estimation of eq. 2.20 we assume that 𝑙𝑛𝜆(0) = −𝑙𝑛𝑤(𝑡).
THE PARTIAL DERIVATIVE OF Eq.20
➢ w.r.t 𝑙𝑛𝑃𝑀 (𝑡) is −𝛽5 𝛾 where 0 < 𝛽5 < 1

0<𝛾<1

above eq. gives effect of change in the cost of medical care which has no impact on λ(0). Which
is also known as substitution effect in consumer theory.
➢ w.r.t. 𝑙𝑛𝑤(𝑡) is −(1 − 𝛽5 )𝛾
STRUCTURAL DEMAND FOR MEDICAL CARE FUNCTION
𝑙𝑛𝑀𝑖 (𝑡) = 𝛽12 + 𝑙𝑛𝐻𝑖 (𝑡) + (1 − 𝛽5 )𝑙𝑛𝑤𝑖 (𝑡) − (1 − 𝛽5 )𝑙𝑛𝑃𝑖𝑚 (𝑡) + 𝛽3 𝑡𝑖 +
𝛽4 𝑋1𝑖 + 𝛽6 𝐸𝑖 + 𝑢3𝑖 (𝑡)

(2.21)

𝑢3𝑖 ~𝑁(0, 𝜎 2 ), 𝑢3𝑖 is error term.
The coefficient on 𝑙𝑛𝑤(𝑡), 𝑙𝑛𝑃𝑀 (𝑡), t, 𝑋1 and E in eq. 2.21 indicates the impacts of changes
in these variables on the demand for medical care which do not operates through the optimal
stock of health. Nevertheless, it is noteworthy to remember that coefficient of 𝑙𝑛𝐻𝑖 (𝑡) is one
which reflect the fact that demand for medical care is the derive demand.
2.3.5 MODEL’S SPECIFICATION
The above model is the presentation of Grossman (1972) and Wagstaff (1986). However, when
Wagstaff (1986) empirically test the pure investment and pure consumption model then he
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found that as demand for medical care equation was same in both models therefore estimated
coefficients of variables and their signs are same in both models except few variables. On the
basis of this, we write two structural equations for empirical estimation as follows;
Model 1
Demand for health capital stock
𝑖𝑙𝑙ℎ𝑒𝑎𝑙𝑡ℎ = 𝛽1 + 𝛽2 𝑎𝑔𝑒 + 𝛽3 𝑒𝑑𝑢_𝑔𝑟𝑎𝑑 + 𝛽4 ln _𝑎𝑚𝑜𝑢𝑛𝑡 + 𝛽5 𝑙𝑛𝑤𝑎𝑔𝑒 +
𝛽6 ln𝑐𝑜𝑛𝑠𝑝 + +𝛽7 𝑓𝑎𝑚𝑖𝑙𝑦1 + 𝛽8 𝑓𝑎𝑚𝑖𝑙𝑦2 + 𝛽9 𝑓𝑎𝑚𝑖𝑙𝑦3 + 𝛽10 𝑚𝑎𝑟𝑖𝑡 +
𝛽11 𝑔𝑒𝑛𝑑𝑒𝑟 + 𝛽12 ℎℎ𝑠𝑖𝑧𝑒 + 𝛽13 𝑎𝑔𝑒50 + 𝛽14 𝑎𝑠𝑠𝑒𝑡𝑠1 + 𝛽15 𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 +
𝜖1

(2.22)

Model 2
Demand for medical care
𝑀𝑒𝑑𝑐𝑎𝑟𝑒 = 𝛽1 + 𝛽2 𝑖𝑙𝑙ℎ𝑒𝑎𝑙𝑡ℎ + 𝛽3 𝑙𝑛𝑤𝑎𝑔𝑒 + 𝛽4 ln _𝑎𝑚𝑜𝑢𝑛𝑡 + 𝛽5 𝑒𝑑𝑢_𝑔𝑟𝑎𝑑 +
𝛽6 𝑎𝑔𝑒 + 𝛽7 𝑓𝑎𝑚𝑖𝑙𝑦1 + 𝛽8 𝑓𝑎𝑚𝑖𝑙𝑦2 + 𝛽9 𝑓𝑎𝑚𝑖𝑙𝑦3 + 𝛽10 𝑚𝑎𝑟𝑖𝑡 + 𝛽11 𝑔𝑒𝑛𝑑𝑒𝑟 +
𝛽12 ℎℎ𝑠𝑖𝑧𝑒 + 𝛽13 𝑟𝑒𝑔𝑖𝑜𝑛 + 𝛽14 𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 + 𝜖2

(2.23)

In equation 2.22, the coefficient of age (𝛽2) is assumed to be positive when stock of health
depreciate as individual ages. The variable gender is included to incorporate epidemiological
condition of both male and female and expected to be negative i.e. 𝛽11 < 0. Gerdtham et al
(1999) also take age and gender as a determinants of the rate of depreciation in stock of health
capital.
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2.3.6 ESTIMATION OF STRUCTURAL EQUATION MODEL
On the basis of this health demand model we define set of equations that link health capital
(𝜂1∗ ) to the indicators of health (𝑦𝑗 ). These indicators are non-chronic illness, chronic illness,
normal, currently ill and illness 5 years12. The following equation established the relation as;

𝑦𝑗 = 𝜇𝑗 𝜂1∗ + 𝑣𝑗

(2.24)

j =1, 2…..5

Where 𝜇𝑗 are coefficients and 𝑣𝑗 are error terms. In equation 2.24, health status dimensions
assumed to influence only health and have effect on other equations indirectly via 𝜂1∗ .

Then the demand for health equation can be described as

𝜂1∗ = 𝛼1 𝜉 + Ϛ1

(2.25)

Where 𝜉 is a vector consist of a constant plus all RHS variables mentioned in equation (2.20),
𝛼1 is the coefficients vector and Ϛ1 is the error term. The structural demand for medical care
equations can be described as

𝜂2 = 𝜓21 𝜂1∗ + 𝛼2 𝜉 + Ϛ2

(2.26)

𝜂3 = 𝜓31 𝜂1∗ + 𝛼3 𝜉 + Ϛ3

(2.27)

𝜂4 = 𝜓41 𝜂1∗ + 𝛼4 𝜉 + Ϛ4

(2.28)

Where𝜓’s are coefficients, 𝛼’s are coefficients vector and Ϛ are error terms that are assumed
to be correlated. The 𝜂2 , 𝜂3 𝑎𝑛𝑑 𝜂4 are the indicators for demand for medical care for the

12

Details of these variables are given in the chapter of DATA.
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estimation of structural equation model for health. The diagrammatic presentation is on next
page in figure 1 which represent composition of exogenous variables, latent variables and their
respective indicators.

Exogenous Variables

Latent Variables

Indicators

Age

𝑦𝑖

Gender

Non-Chronic
illness
Chronic illness

Marital status
Education

Ill-health

Wage

Physical
Functioning
Currently ill

Family member 1
Illness 5 Year
Family member 2
Family member 3

Finance
Demand for
medical
care

Price of medical
care

Recovery

Employment
Hospitalize

Assets
Consumption
Age>50

Structural
Part
Figure
1

𝜉𝑖

Measurement Part
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The Multiple Indicator Multiple Causes Model (MIMIC) is used for the estimation of the
system of equation (2.24), (2.25), (2.26), (2.27) and (2.28). The MIMIC model was introduced
by Goldberger (1972). The general introduction on latent variable models was given by Aigner
et al (1984). The model enables to utilize all possible information carried in the covariance
matrix as linked to the conventional regression analysis. The focus of the analysis of the mimic
model is to estimate the covariance matrix that fits the sample covariance matrix. The closeness
of the two matrices provide the good fit. (Aigner et al. 1984). This model minimizes the
distance between the observed and model employed covariance matrix (Buehn and Schneider,
2008). The model consists of two equations:
𝑦 = 𝜆𝑓 + 𝜀

(2.29)

𝑓 = 𝛽′𝑥 + 𝑣

(2.30)

Where y is the vector of set of indicators (indicators for ill-Health and medical care) and f is
the latent factor (Ill-Health). Equation (2.29) is the measurement equation of the model. X is
the vector of set of exogenous variables, Equation (2.30) is the equation to measure the casual
relationship (Figure-2). The mimic model has the two components, the structural model and
the measurement model. The structural model shows causal relationship between unobservable
variable(s) and their causes; and a measurement model relates the unobservable variable with
indictors. The measurement part of the model also equivalent to a confirmatory factor analysis
(CFA)
𝑦 = 𝜆(𝛽 ′ 𝑥 + 𝑣) + 𝜀 = 𝛱 ′ 𝑥 +η
Where the reduced form coefficient matrix is

𝛱=𝛽𝜆′

And the reduced-form disturbance vector is η = 𝜆 𝑣 + 𝜀 that has a covariance matrix
Ω = E(ηη′ ) = E[(𝜆 𝑣 + 𝜀)(𝜆 𝑣 + 𝜀)′ ] = σ2 𝜆𝜆′ + Ψ2
Now imposing two restrictions,
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First where the kxm matrix 𝛱 has rank one, the km elements of 𝛽 and 𝜆 (typical of structural
equation modelling). Second, the mxn covariance matrix Ω is the sum of a rank-one matrix
and a diagonal matrix, the m(m+1)/2 distinct elements of Ω being expressed in term of the
1+2m elements of σ2 , 𝜆 , 𝜃 (typical of factor analysis: inter-correlate of observable variables
are assumed to be accounted for by a common latent variable). The estimator
𝑓̂ = (1 − 𝜆′ Ω−1 𝜆)−1 ( 𝛽′ 𝑥 + 𝜆′ Ψ−1 𝑦 )
Where Ψ = V(𝜀) ; σ2 = 𝑉(𝑣) ; Ω = 𝜆 𝜆′ + Ψ
The analysis of the mimic model show two components. First, confirmatory factor analysis
(CFA) of the measurement part of the MIMIC model. Second, multiple regressions explore the
effects of the explanatory variables on the latent constructs in the structural part of the model.

Diagram-Figure-2
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Ill-health

𝑥1

𝑥2

𝑥3

𝑥4
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2.3.7 The Goodness of fit of the MIMIC Model
The MIMIC model is estimated in two-stages. Firstly, the Confirmatory Factor Analysis (CFA)
is applied for the confirmation of the valid indicators for ill-health and demand for medical
care. In CFA analysis the total item correlation is the criteria for initial assessment of the model.
Different cut-off points are adopted for this. Those cut-off points are 0.30, 0.40, and 0.50, and
these are recommended by Cristobal et al (2007), Loiacono et al (2002) and Francis and White
(2002) respectively.
The reliability of the factor loading (indicator) for the latent variable is assessed by examining
the magnitude of the factor loading. The indicator is reliable if the loadings are greater than
0.50 (Grewal et al 1998, Hulland 1999) some researchers suggest it to be greater than 0.70 or
more and statistically significant (Ledden et al 2007). The composed reliability is reliable if it
is greater than 0.70 (Anderson and Gerbing , 1988; Bagozzi and Yi, 1988). The correlation
between each item and its construct should also be greater than 0.50 and correlations among
items from the same construct should be greater than 0.30. The convergent validity of the
analysis defines that to what extent a set of indicators assumed to represent a construct/Latent
Variable does in fact converge to the same construct. The measure used for the convergent
validity is Average Variance Extracted (AVE). AVE is the amount of variance that a construct
obtains from the indicators in relation to the amount of variance of the error term (Chin and
Newsted, 1999; Gounaris and Dimitriadis, 2003). We assessed the validity of indicators for
latent variables by significance, magnitude, CFI and RMSEA.
The goodness-of-fit of the models was evaluated by chi-square, the comparative fit index (CFI),
and the root mean square error of approximation (RMSEA).
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2.3.8 COMPARATIVE FIT INDEX (CFI)
CFI compares the non-centrality parameter of the specified model to a baseline null model. The
result indicates a good fit if CFI is greater than 0.95.
(𝜒2𝑏 − 𝑔𝑏 ) − (𝜒2 − 𝑔)
𝐶𝐹𝐼 = 𝑚𝑖𝑛 {
; 1}
2

𝜒𝑏 − 𝑔 𝑏

Where 𝑔

and 𝑔𝑏 are the degree of freedom for the research and baseline null model

respectively.
2.3.9 ROOT MEAN SQUARE ERROR OF APPROXIMATION (RMSEA)
RMSEA represents the sample standard deviation of the differences between predicted values
and observed values.

max{𝜒2 − 𝑔 ; 0}
𝑅𝑀𝑆𝐸 = √
𝑁×𝑔

RMSE measures deviation per degree of freedom, and values less than 0.08 suggest a
reasonable fit and less than 0.05 a very good fit.
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2.4

DATA AND VARIABLE

2.4.1 DATA SOURCE

This study employs three waves (2001, 2004, and 2010) of Pakistan Panel Household Survey
(PPHS) for empirical analysis. This survey carried out by Pakistan Institute of Development
Economics through the funding of World Bank. The prominent feature of this survey is the
same household in every round has been interviewed. The total sample size of PPHS consist
of 4142 households in which urban and rural household consist of 1342 and 2800 respectively.
The purpose of PPHS Project is to provide social and economic indicators at provincial and
district levels in the alternative years. The project was introduced in 2001 and continue with
various time lags till 2015. Both surveys (district and provincial level) share information on
important social indicator, however, provincial survey contained more detailed information
regarding social and demographical variables. The detailed about member of household; the
number of working individuals and their occupation detail, major income sources, consumption
behavior, saving levels and the consumption pattern of key food articles were covered in
specific sections. This data also contain indicators for demographical physiognomies,
Edification, Health, Employment, Population Welfare and Water Supply and Sanitation
facilities at National and Provincial level.

2.4.2 VARIABLE CONSTRUCTION
In this section we discuss in detail the description of variables used in the empirical equations
and process of their construction one by one.
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2.4.2.1 HEALTH CAPITAL
The depended variable ‘health’ is treated as one form of human capital in this study. It
increases utility when person feel healthy which capture consumption benefits. Similarly,
it increases earnings/incomes when person invest in his/her own health which capture
investment benefits. As health is unobservable variable and no direct data is available on
health variable. However, PPHS contain a number of questions which provide information
regarding health status of the population. By gathering that information we can construct
indicator of health capital through latent variable analysis.
This study used indicators that are reflexive of ill-health. In 2001 data, we used five
indicators, namely, non-chronic illness, chronic illness, currently ill, illness 5 years and
normal. However, in 2010 data, we used non-chronic illness, chronic illness, normal and
illness 2 years.
Those individuals who face health problems like acute disease or injury will not be able to
work for longer or average number of hours in the market. Therefore, this variable reduces
number of hours worked (productivity) in the market. Similarly, this variable is negatively
correlated with financial assets as disease or injury may be cured by sales of financial assets
in possession.
In PPHS, the responded asked the question “What was the last illness/disability”? In
response to this question, 14 disease names are mentioned. These diseases are injury, fever,
cataract/other sight problem, measles, kidney problem, respiratory problem, TB, intestinal
problem, heart problem, mental illness, hepatitis/jaundice, diabetes, permanent disability,
reproductive health problem and others.
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a) NON-CHRONIC ILLNESS
Non-chronic illness is defined as if individuals has any of diseases that are temporary and
short period which could be cured in few days. So, Non-chronic illness exist if the
individual has any of the mentioned diseases. These diseases include injury, fever,
cataract/other sight problem, measles, kidney problem and others.
b) CHRONIC ILLNESS
Chronic illness is defined as if individuals has any of diseases that are not curable in few
days and it require long period to deal with it or require permanent treatment. Chronic
illness exist if the individual has any of the mentioned diseases. These diseases include
respiratory

problem,

TB,

intestinal

problem,

heart

problem,

mental

illness,

hepatitis/jaundice, diabetes, permanent disability and reproductive health problem.
c) PHYSICAL FUNCTIONING
Physical functioning of individual is highly associated with level of dependency. Basic
activities and actions performed on daily basis have impact on quality of life. The variable
for ‘physical functioning’ indicate that if person have difficulty in performing daily
activities due to illness, accident or disability.
d) CURRENTLY ILL
This variable ‘currently ill’ indicates that if person is currently suffering from illness or
disability.
ILLNESS 2 YEAR
This variable ‘Illness 2 year’ indicates that if person is suffering from illness or disability
for last 2 years.
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e) ILLNESS 5 YEAR
This variable ‘Illness 5 year’ indicates that the person is suffering from illness or disability
for last 5 years.
2.4.2.2

DEMAND FOR MEDICAL CARE13

Another latent variable, the demand for medical care, is constructed based on three
indicators available in data. These are finance, recovery and hospitalize.
a) FINANCE
This variable indicate that how health expenditures are financed either by sale of assets,
mortgage of assets, mortgage of land, secured loan or financial assistance.
b) RECOVERY
This variable indicates that if it took 30 days for recovery and get back to work or normal
routine.
c) HOSPITALIZE
This variable indicate that for how many days a person is hospitalize.
2.4.2.3 PRICE OF MEDICAL CARE
This variable is cost of health investment in the health demand equation. To achieve better
health, individual utilize medicines, visit doctor of private or government hospitals and pay for
these services. Price of medical care is the total sum of expenditures incurred on health related
facilities (hospital/doctor fee, medical tests, medicine etc.)

13

The PPHS contains very few indicators for Demand for Medical Care.
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2.4.2.4 OTHER VARIABLES
The list of all exogenous variables are mention in the table below. The variable gender is
incorporated to consider depreciating effect of stock of health capital either because of genetic
differences or living standard differences (Muurinen 1982b).
The variables of family composition are incorporated to capture the probability that deprecation
rates might be differ depending on the family size and composition. The variable marital status
is incorporated to determine the effect of comradeship on depreciation of health capital.

Variables

Description of variables

Gender

=1 if male; 0 for female

Marital status

=1 if married/ nikah solemnized; 0 otherwise (reference
category; never married/unmarried, widow/widower, divorced)

region

=1 if person lived in rural area; 0 for urban area

HHsize

No. of persons in the family

Age

Age of individual in years

Age_50

=1 if person’s age is greater than or equal to 50; 0 otherwise

Assets14

=1 if person do not have assets; 0 otherwise

employment

=1 if employed; 0 otherwise

wage

Log of monthly wage

consumption

Household expenditure and consumption of 49 food items only.

14

A person is deprived of assets if having less than 4 small assets (Refrigerator, freezer, washing machine, cooking
stove, cooking range, microwave, tv, iron, phone mobile, laptop, internet connection) or no large asset.
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2.4.2.5 Vector of Family size
We further classify family size into three categories to determine the impact of children,
younger and middle age population.
Family member 1

No. of family fellows age between 0 to 6 years

Family member 2

No. of family fellows age between 7 to 15 years

Family member 3

No. of family fellows age between 16 to 49 years

2.4.2.6 VECTOR OF EDUCATION
The variable education is one of the exogenous variables that increase non-market productivity
in health demand function. There is evident positive relationship between education and health.
A highly educated person is an efficient producer of health as compare to uneducated or less
educated person after controlling other factors. The variable education is proxy by year of
complete schooling. We construct variety of measures for education variable like primary
education, matric education, graduation education etc. But after estimation analysis, only
education graduation and above remain significant and all other measures are dropped due to
their insignificance.
In table below, we classify vector of education variable.
Primary

=1, If educational level of individual is primary (class5), 0
otherwise

Matric

=1, If educational level of individual is matric(class 10), 0
otherwise

Graduation

=1, If educational level of individual is graduation(class 14), 0
otherwise

Higher

=1, If individual’s higher educational level is (post graduate,
MA, M Sc, M.Ed, Polytechnic diploma, Degree in Engineering,
Degree in Medicine, Degree in Agriculture, Degree in Law,
M.Phil, Ph.D), 0 otherwise
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2.5

RESULTS

2.5.1 Estimation Results:
The PPHS-2001 and 2010 are used to estimate structural equation system for health demand in
Pakistan. The PPHS 2001 consists of 2734 households and 22,688 individuals and the PPHS2010 consists of 4113 households and 31010 individuals. For the estimation of health demand
system we take data for individuals above 18 years and less than 60 years, so the sample
consists of 10541 individuals for 2001 and 15802 individuals for 2010.

The table-2.1a reports the percentage of total sample size of males and females between ages
18 to 60 for the sample years 2001 and 2010. The overall result reports that in both years (i.e.
2001 and 2010) female sample have higher percentage of illness and physical functioning
problems as compare to males. In 2001, 14.08% of females are currently ill as compare to
8.48% of males. In case of chronic illness, female percentage (9.97%) is more than double as
compare to males (4.44). Similarly, 22.59% of female between ages 18 to 60 face difficulty in
performing daily activities as compared to 14.97% of males. Although female ratio is higher
in all variables but difference is small in non-chronic illness (2%) and illness from past five
years (2.52%).

In 2010, percentage of chronically ill females have been increased from 9.97 (2001 value) to
12.31 (2010 value) that indicate slight increases in female chronic health issues. However, in
case of male sample data, percentage is almost double (i.e. 4.44 to 8.38). The percentage of
non-chronically ill females have increased from 12.48 to 22.41 in 2010 that indicate severity
in non-chronic health issues of females. The reported value for males sample data in 2010 is
14.77 that is slightly higher than 2001 value (10.43). The percentage of physical functioning
of both males and females have increased in 2010 as compare to 2001. The reported values for
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females sample is 34.81 (2010) as compare to 22.59 (2001). Whereas, the reported values for
males sample is 23.24 (2010) as compare to 14.97 (2001).

The overall results report that the situation of health for both males and females did not improve
in 2010 when compare with survey data of 2001.

Table 2.1a: PPHS 2001-2010 sample for health demand in Pakistan (% of the total
sample between ages 18 to 60)15
PPHS-2001
Currently Ill
Chronic Illness

Male
8.48
4.44

Female
14.08
9.97

Non-Chronic Illness

10.43

12.48

Physical Functioning

14.97

22.59

Illness from past 5 years

4.28

6.80

PPHS-2010
Chronically Ill

Male
8.38

Female
12.31

Non-chronically Ill

14.77

22.41

Physical Functioning

23.24

34.81

Illness 2 year

7.90

12.07

2.5.2 CONFIRMATORY FACTOR ANALYSIS
The structural equation modeling includes the confirmatory factor analysis (CFA) and the
regression analysis. The CFA is carried out for latent variable for the specification and the
identification of the model. Five indicators are selected from the set of indicators for the latent
variable ill-Health for 2001 and four for 2010. In the selection of indicators of ill-Health, we

15

Both ages 18 and 60 are inclusive.
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follow the general to specific modeling selection criteria. Therefore, we dropped the indicators
for which the factor loadings were not significant and less than 0.5 or 0.70. The indicator,
episodes of illness, birth illness, illness from past five years were dropped from 2010 for not
having significant impact. The results for the CFA are given in Table-2.2a. All the factor
loadings for the (𝛽𝑖) are significant, and are of reasonable magnitude. All variances for the
error terms for both data sets are found to be positive and significant 16. The model gave the
reasonable goodness of fit [(CFI=0.993 and RMSEA=0.06 for 2001) and (CFI=0.99 and
RMSEA=0.07 for 2010), and statistically significant chi-square statistic.

In table 2.2a, the confirmatory factor analysis of latent ill-health variable is presented. The
reported values of R-square indicate significant variation between latent variable and its
respective indicators. The values varies from 27% to 65 % that indicate that observed variable
is good in explaining the latent variable. The variable ill_5years explain 65% variation in latent
variable (ill-health) followed by current_ill (57%) and non_chr_ill (43%). Similarly, in 2010,
the variable non_chr_ill explained 56%, chr_ill explained 28% and illness2 explained 27%
variation in latent variable (Table 2.2a).

Table 2.2a: The Indicator/Factor loadings of Latent Variable Ill-Health-2001and 2010
for Confirmatory Factor Analysis

Variable/Indicator Notation
Latent
Ill-Health

Observed

Observed

16

chr_ill

non_chr_ill

2001
Description
The latent variable
observed through
indicators of variables
=1 if person is
chronically ill; 0
otherwise
=1 if person is nonchronically ill; 0
otherwise

Estimate
-

S.E
-

R2
-

0.734

0.015

27.88

1.188

0.025

43.43

The results for the error variances are not reported.
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Observed

Physical
Functioning

Observed

ill_5years

Observed

current_ill

=1 if person cannot
perform normal activities
; 0 otherwise
=1 if person is ill from
last 5 years; 0 otherwise
=1 if person is currently
ill; 0 otherwise
2010

2.109

0.03

65.77

1

-

-

1.289

0.02

57.15

Variable/Indicator

Notation

Description

Estimate

S.E

R2

Latent

Ill-Health

The latent unobserved
variable
=1 if person is nonchronically ill; 0
otherwise

-

-

-

1.862

0.028

55.95

Observed

non_chr_ill

Observed

chr_ill

=1 if person is
chronically ill; 0
otherwise

1.036

0.014

28.20

Observed

Physical
Functioning

=1 if person cannot
perform normal activities
; 0 otherwise

2.908

0.038

27.14

Observed

illness2

=1 if person is ill for
more than two years; 0
otherwise

1

-

-

2.5.3 STRUCTURAL EQUATION MODELS FOR HEALTH CAPITAL MODEL-1

The estimates of Structural Equation (2.22) for health-care demand for the health capital model
using PPHS-2001 and PPHS-2010 are given in Table-2.3 and Table-2.4 respectively. The
latent variable Ill-Health is composed of five indicators for 2001 and four indicators for 2010.
All indictors for latent variable ill-health are significantly and positively related with ill-health.
According to Grossman’s model, the health capital stock depreciates with age. The co-efficient
of age (in our model with latent variable ill-Health) is in line with the theory for both years, as
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increase in age increases the chances of the depreciation of health capital stock. The variables
like age and gender are taking as determinants of the rate of depreciation in health.
The variable gender is negatively and significantly associated with latent variable ill-Health for
both years. It implies that females are expected to have more health issues as compared to
males. These results are in accordance with Grossman (1972, 2000), Gerdtham et al (1999) and
Ramírez et al (2004). The result is also supported by (Ploubidis and Grundy, 2011), that
females are more likely to have health problems when compared with males.
The coefficient for the marital status is negative and significant for 2001, however, negative
and insignificant for 2010. It implies that, 2001 estimates show that being married the health
capital expected to increase (Gerdtham et al 1999).
The coefficient for wage for both the years is positively and significantly associated with latent
variable ill-Health, and hence negatively with health. This result does not match with the
expectations of theory. As the findings of Luft (1975) and Bartel and Taubman (1979) revealed
that earnings decrease due to poor health. Grossman (1975) treating health as an endogenous
variable also argued that health is an element of human capital and it raises market efficiency
and earnings and this is also supported by other studies (Mushkin 1962, Becker 1965, Fuchs
1966). Wages raised the demand for good health and good health had positive impact on
efficiency (Lee, 1979; Mitchell and Phelps, 1975).
The health demand model for 2010 shows that an individual residing in rural area is more
expected to have low health capital as compared to the individual in urban area. Wagstaff
(1986) also showed that urbanization positively affect health.
The impact of education on Health capital is expected to be negative (Hakkinen, 1997;
Wagstaff 1986. The coefficient for education in Model-1 is in accordance with the HealthHuman Capital Theory. The increase in education of individuals increases the expected health
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capital. The highly educated individuals have high demand for good health but they also have
high health status (Van de Ven, 1982). Groosman (1972) explained that the increase in years
of schooling associate with higher earnings and hence leads to more enhanced health status.
The higher schooling contribute towards improved health status also proved by Benham (1974)
and Edwards and Grossman (1979).
The increase in household size is positively associated with health capital for both years. The
increase in the household members between age 0 to 6 (family 1) is positively and significantly
associated with ill-Health for the year 2001 (however insignificant for 2010). The increase in
the number of family members between ages 7 to 15 is significant for both years, it is positive
for 2001, however, negative for 2010. The health capital improves with an increase in the
family members between ages 16 to 49, according to 2010 estimates, however, depreciates for
2001 estimates.
The amount spent on medical care is positively and significantly associated with latent variable
ill-Health for both years. It implies that increase in the expenditures incurred on health related
facilities (hospital/doctor fee, medical tests, medicine) results in depreciation of health capital.
The coefficient for variable employment is insignificant in predicting health capital for both
years.
The structural model for health capital also includes food consumption and household assets
possession as exogenous variables. The increase in food consumption for 2001 is positively
and significantly associated with ill-Health, however, negatively for 2010.
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Table 2.3a: Structural Equation Model for Health Capital-2001-Model-1
Variables
Hhsize
employ
family1
family2
family3
gender
marit
edu_grad
lnwage
age_50
ln_amount
age
ln_consp
assets1
IllHealth1
non_chr_ill
chr_ill
Normal
current_ill
ill_5years

Ill_Health
-0.516***
(0.001)
0.008
(0.026)
0.14***
(0.004)
0.194***
(0.003)
0.193***
(0.002)
-0.05**
(0.023)
-0.057**
(0.026)
-0.017
(0.057)
0.011*
(0.007)
0.013
(0.034)
0.792***
(0.016)
0.091***
(0.001)
0.01***
(0.004)
0.01
(0.023)
0.586*
(-)
0.56***
(0.015)
0.802***
(0.027)
0.696***
(0.020)
0.547***
(0.012)

Hospitalized
-0.071
(0.088)
0.005
(0.070)
0.022
(0.086)
0.033
(0.107)
0.014
(0.072)
-0.011
(0.206)
0.007
(0.097)
0.001
(0.210)
-0.007
(0.020)
-

Finance
-0.181***
(0.056)
-0.007
(0.044)
0.037
(0.055)
0.026
(0.068)
0.122***
(0.046)
-0.02
(0.132)
-0.015
(0.062)
-0.002
(0.134)
0.007
(0.013)

0.281
(1.175)
-0.007
(0.015)
0.02**
(0.011)
-0.004
(0.066)
0.53
(1.012)

0.401
(0.750)
0.056***
(0.010)
0
(0.007)
-0.035
(0.042)
-0.065
(0.645)

-

-

-

-

-

-

-

-

-

-

*Statistically Significant at 10%; **Statistically Significant at 5%; ***Statistically Significant at 1%
Standard errors in parentheses
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Table 2.4a: Structural Equation Model for Health Capital-2010-Model-1
Variables
marit
lnwage
ln_amount
gender
age
region1
edu_grad
employ
age_50
family1
family2
ln_consp
assets1
family3
IllHealth1
non_chr_ill
chr_ill
Normal
illness2

Ill_Health

Hospitalized

Finance

Recovery

-0.003
(0.019)
0.016***
(0.004)
0.744***
(0.007)
-0.048***
(0.018)
0.087***
(0.001)
0.024*
(0.015)
-0.01***
(0.004)
0.005
(0.004)
-0.006
(0.026)
0.003
(0.005)
-0.025***
(0.005)
-0.011***
(0.001)
0.044***
(0.018)
-0.058***
(0.003)

-0.003
(0.034)
0.007
(0.007)
0.048***
(0.009)
0.001
(0.032)
0
(0.001)
-0.008
(0.035)
0.001
(0.062)
-0.004
(0.006)
0.001
(0.047)
-0.008
(0.009)
0
(0.009)
0.005
(0.019)
0.002
(0.003)
-0.003
(0.006)
0.839***
(0.030)

-0.01
(0.025)
0.028***
(0.005)
0.16***
(0.007)
0
(0.023)
0.03***
(0.001)
0.015
(0.025)
-0.011
(0.045)
-0.019***
(0.005)
-0.004
(0.035)
0.008
(0.006)
-0.008
(0.007)
-0.034***
(0.014)
0.025
(0.024)
0.004
(0.004)
0.115***
(0.011)

-0.02
(0.043)
-0.011
(0.009)
0.151***
(0.012)
-0.011
(0.041)
0.078***
(0.002)
-0.003
(0.044)
-0.009
(0.079)
0.013*
(0.008)
0.011
(0.060)
0
(0.011)
-0.002
(0.012)
-0.038*
(0.024)
-0.016
(0.042)
0.019**
(0.008)
0.57***
(0.024)

-

-

-

-

-

-

-

-

-

-

-

-

0.74***
(0.028)
0.527***
(0.014)
1*
(-)
0.576***
(0.034)

*Statistically Significant at 10%; **Statistically Significant at 5%; ***Statistically Significant at 1%
Standard errors in parentheses
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2.5.4 MIMIC Model for Demand for Medical Care-Model-2:

The results for the demand for medical care models are shown in Table 2.5a and 2.6a. The
demand for medical care is significantly and positively associated with age of individuals. The
Grossman (1972) model for health capital also states that with an increase in age, the health
capital depreciates. Therefore, the demand for medical care also increases with age. The
increase in household size increases the demand for medical care for 2001, however decreases
for 2010. If the individual is resident of the rural area, then demand for medical care will be
higher as compared to individuals in urban area. It implies that individuals in rural areas are
more likely to have health issues as compared to the urban areas. According to 2001 estimates,
the demand for medical care is higher in females as compared to males. However, the
coefficient is insignificant for 2010. The coefficient of region is for 2010 is positive and
insignificant which indicate that individuals residing in rural areas have more demand for
medical care than urban area’s residents. The result is in accordance as most of rural areas are
located with fewer social and health services as compare to urban areas. The educated
individuals are less likely to seek medical care as compared to less educated individuals. As
increase in years of education decreases the demand for medical care. The coefficient for
variable employment is insignificant for both the years. The 2001 estimates show that the
increase in the household members between age 0 to 6 (family 1) is negatively and significantly
associated with demand for medical care. However, 2010 estimates show that increase in
number of children in the household increases the demand for medical care. Similarly, the
coefficient for variable family-2 is negative and significant for 2001 and positive for 2010. The
increase in the number of family members between ages 7 to 15 is significant for both years, it
is negative for 2001, however, positive for 2010. The health capital improves with an increase
in the family members between ages 16 to 49, according to 2001 and 2010 estimates.
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Table 2.5a: Maximum Likelihood estimates of Mimic Model for Demand for Medical Care-2001

Variables
age
hhsize
gender
marit
lnwage
ln_amount
IllHealth1
employ
edu_grad
family1
family2
family3
hospital
finance

Coefficients
0.009***
(0.002)
0.033***
(0.012)
-0.062***
(0.024)
0.074***
(0.008)
-0.014**
(0.007)
-0.216***
(0.016)
1*
-0.001
(0.001)
-0.087***
(0.001)
-0.031***
(0.001)
-0.039***
(0.001)
0.03**
(0.014)
2.219***
(0.002)
0.512***
(0.016)

*Statistically Significant at 10%; **Statistically Significant at 5%; ***Statistically Significant at 1%
Standard errors in parentheses
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Table 2.6a: Maximum Likelihood estimates of MIMIC Model for Demand for
Medical Care -2010

Variables
age
hhsize
region
gender
marit
lnwage
ln_amount
IllHealth1

employ
edu_grad
family1
family2
family3
hospital
recovery
finance

Coefficients
0.04***
(0.001)
-0.033***
(0.001)
0.007
(0.014)
-0.003
(0.013)
-0.014
(0.013)
0.004**
(0.002)
0.097***
(0.002)
0.994*
(-)
0
(0.002)
-0.003
(0.024)
0.03***
(0.003)
0.007*
(0.004)
0.024***
(0.002)
0.869***
(0.01)
0.665***
(0.013)
0.234***
(0.008)

*Statistically Significant at 10%; **Statistically Significant at 5%; ***Statistically Significant at 1%
Standard errors in parentheses
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2.6

CONCLUSION AND DISCUSSION

In health economics literature, it is known that health is determined by many factors among
which medical care is one of the input. In this study, health capital is determined by medical
and non-medical factors. The non-medical determinants of health capital include age,
consumption pattern, employment, wage, education, family size, region, gender etc.
Further, the structural health capital model is developed to evaluate the relative influence of
different factors that in turn effect health demand and demand for medical care. For empirical
estimation of these structural equations, MIMIC model is applied which also capture the
unobservability of health variable in the model.
The negative association between ill-health and education demonstrate that being educated
increases the demand for health capital. The variable education served as a sole indicator of
human capital in human capital theory for a long period of time17. According to theory,
investment in human capital through schooling and on-job-training would rise the efficiency
of individuals in market and non-market activities. Later, the literature considered health and
schooling as two important characteristics of human capital. Health human capital theory
postulate that higher education leads to efficient production of health hence contribute to future
productivity and obtain high life expectancy. They better utilize the information regarding
preventive measures to improve health or health enhancing activities in their lives. Their
response to medical advancement and new information are more receptive in comparison to
less educated individuals (Grossman 2015, Muurinen 1982). Another strand of literature
showed that individuals that were malnourished or remain sick in their childhood attain less
education and also be unhealthy individuals in their adulthood (Arendt 2005, Lleras-Muney
17

The details are discussed in literature review chapter.
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2005, Case et al 2005). Arendt (2005) found that by increasing the minimum number of
schooling year in most of European countries will improved the health of population in
upcoming years. Silles (2009) also showed the correlation between education and health and
found that due to changes in compulsory schooling law in the UK would increase the health of
those who get more schooling under new law. Kemptner et al (2011) examined the impact of
education on health and health-related behaviors in Germany. They found that changes in
compulsory schooling laws had significant causative influence on chronic illness for men. Park
and Kang (2008) also investigate the impact of education on healthy life style and found that
increased education encouraged individuals for regular exercise and health examinations.
In labor economics, both, compensating wage differential models and efficiency wage models
incorporate health-wage relationships. In compensating wage differential models it is assumed
that more educated individuals are offered higher wage returns as compensation for their
foregone earnings for attending school for more years as compare to their less educated
colleagues. Adam Smith (1937) and Rosen (1974) emphasized that higher wages are offered
as a compensation for the health risk associated with specific jobs, occupations and industries.
In contrast to human capital model, this model developed negative relationship between health
and wage rate. Dench and Grossman (2018) also estimated human capital model and
compensating wage differential model and found that positive effects of wage on health in the
human capital model might be offset by negative realizations of current period declines in
health by individuals who accepted a relatively high wage in a previous period to agree a job
with a higher than average expected health risk.
However, when efficiency wage models were developed, it is assumed that worker’s physical
health and productivity positively depend on real wage. Worker are paid more than equilibrium
wage to enhance their ability to work more efficiently as increase in wage rate increases the
return on healthy days (Gambin 2005, Contoyannis and Rice 2001, Schultz and Tansel 1997).
67

The one way to enhance ability is by investing in their health. When wage or income increases
then individuals spent more on health either in the form of more medical care or by taking good
nutrition food to avoid illness and to be able to work more productively. The initial model of
health human capital developed by Grossman (1972) also considered health as a consumption
good and investment good. The model assumed that the demand for health should rise with
wage rate as positive rate of return to health investment increases with wage. On the other hand
improved health should raise market efficiency and therefore earnings as well (Lee 1979,
Mitchell and Phelps 1975).
However, Galama and Kapteyn (2011) reported the unclear effect of wage as the said variable
has positive effect on health in one model (pure investment) and negative in other model
(consumption model).
The marital status is one of the variable that represent the demographic or socioeconomic status
of individuals in any economy. The variable marital status in our study is supported by
literature. As our result report that being married reduces ill-health and increase the demand
for health capital. There are several studies that proves positive impact of marriage on health
and longevity (lower mortality rate) and this hypothesis is also tested for the number of
developed and less developed countries (Hu and Goldman 1990; Goldman et al 1995; Lillard
and Panis 1996; Rahman 1993; Umberson 1992). There are number of possible explanations
found in the literature that marriage improves health. A possible explanation to improve health
of married person may be the adoption of healthy life style choices like avoiding health
damaging behavior and specializing in nutrition and care taking. Another explanation said that
due to family integration impact, the psychological stress or illness in married person reduced
as compare to unmarried person (Pearlin and Johnson 1977). Kenny (1983) showed that marital
status was related to human capital investment as married men specialize in the labor market
more than do single men and accordingly have a greater investment in human capital. Lillard
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and Panis (1996) explored the role of health in explaining mortality and marriage patterns by
differentiating protective effects from adverse selection and positive selection. They found
that both endorse good health and reassure marriage. Married men and women also showed
improved psychological health as compare to unmarried couples (Cohen et al 1997, Simon
2002 Mirowsky and Ross 2005 and Williams 2003).
There are many factor that deteriorate the stock of health in health human capital model.
Individual’s age is one of those factors that captured the effect of deterioration as individuals
get aged. In general, the health stock of person deteriorate with increase in age but the intensity
of this deterioration can be slowdown by investing in health at an appropriate time. However
this would be individual’s specific phenomena as all individuals are endowed with different
health stock at birth. There are number of studies that support that stock of heath capital
deteriorate with increase in age (Grossman 1972, Wagstaff 1986, Gerdtham and Johannesson
1999, Gerdtham et al 1999, Ramirez et al 2004).
In most of developing countries health care expenditures such as health check-ups, medical
test, follow-ups, and medicines are financed through out-of-pocket expenditures in contrast to
most of developed countries where health facilities are either free or insured. However, in
Pakistan health insurance or free health facilities are not even worth mentioning. Therefore this
study, incorporate all possible health related expenditure in the variable ‘price of medical care’.
This variable is related to depreciation of health capital. It describe that in developing countries,
like Pakistan, when expenditure on health care increases it increases ill-health as well and
deteriorates the health capital.
As we mentioned earlier that several determinants affect health in which non-medical factors
include socioeconomic factors that play role either in the consumption of health or production
of health. These variables includes region, family size, gender etc. Human capital model
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developed by Grossman (1972) provided conceptual framework for the interpretation of
socioeconomic determinants of health.
Household size represent the number of members in a family. It shows positive association
with health (Kasper 1975, Van de Ven 1982, Hakkinen 1991). In health human capital model,
this variable influence production of health (Grossman 1972, Van de Ven 1982, Wagstaff
1986). The increase in the number of family members are positively associated with health
capital accumulation. As Van de Ven (1982) reported that increase in household size lead to
more efficient production of health. The possible reason could be improvement in health
knowledge as form big family as compare to small family size.
The estimated impact of gender in the study described that being female has more health issues
than males. As several studies reported that women of all ages face more multiple health
problem than males and seek more health care as compare to males (Leslie and Swider 1986).
Wolfe and Behrman (1984) developed the latent variable model of health and health care for
women. They reported that women’s participation in labor force had negative impact on her
health that in turn increase the demand for medical care. Another study by Guruge et al (2015)
discovered that older immigrant women in Canada had more health problems, underutilize
protective services and experiencing difficulties in assessing health care services.
In our study, region represent area of residence of individuals. This variable incorporate to see
the differences in living cost and provision of social and health facilities of rural and urban
areas. From health sector perspective, individuals reside in urban areas are better in provision
of health facilities than rural areas in most of developing countries. The major issues in rural
areas to access health facility are distance and transportation to health facility and availability
of doctors. In our study, the variable region indicate that being reside in rural areas faced more
health capital deterioration as compare to urban resides.

70

The variable employment in the study is dummy variable which indicate that being employed
equals to 1 and zero otherwise. The variable is positive and insignificant for both years. By
considering the case of developing nations, like Pakistan, one possible explanation for the result
would be when person is employed then mostly working environment physically, mentally and
psychologically damage the health of individuals and hence deteriorate the health capital.
2.7

POLICY RECOMMENDATION

Increase in educational opportunities leads to formation of human capital that not only benefit
and improve the individuals’ health status but also impact society as a whole. Improved health
status will also boost the productive potential of individuals. As demand for medical care is
high in females that arise the need to implement policies that target female population
specifically 15-49 years of age. Enhance health facilities at rural areas and improve access to
those health facilities by improving social structure.
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Chapter No. 3
3.

SOCIOECONOMIC INEQUALITIES IN HEALTHCARE
EXPENDITURES IN PAKISTAN

In previous literatures, the connection between health status and financial development was w
ell acknowledged. Theories of health-human-capital revealed that health is known as an
important element for economic development and factor productivity. It is clear that nations
with elevated health status often achieve remarkable financial performance (Bloom and
Canning 2008, Fogel 1994, Banerjee et al 2004).
Financial and physical attitude toward health care facilities is becoming crucial in most of
underdeveloped countries as many disadvantage people do not have sufficient funds to seek
appropriate health care. This raises concerns about health equity (O'Donnell 2007). Health
inequality becomes the vital phenomena all over the world few decades ago when health
economics as a separate discipline has emerged. Health inequality exists in all over the world
in developed and developing countries but situation would be more averse in latter case. In less
developed countries (LDCs) where other problems such as lack of sufficient funds,
infrastructure and low number of highly qualified medical staff worsen the situation. In most
of developing countries health inequalities exist between socio-economic groups (SEG) that in
turn causes inequalities in determinants of health and all these with their combine effect hinder
the growth of the country (Fogel 1994).
The basic health demand model introduced by Grossman (1972) provide economic approach
to evaluate socioeconomic inequalities in health care. This model incorporated medical care as
being among the inputs in the process of health production. The fundamental understanding
was that health care is not the final good but an input into a process of health production. While
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the fundamental model does not focus mainly on the problem of socioeconomic health
inequalities rather this model was unique in itself that provide path in number of dimensions in
health economics. By using this framework, many economists analyses socio-economic
inequalities in health/health care, impact of unemployment (or education, income) on health
demand, health insurance, and health care services (Drydakis 2015, Gerdtham & Johannesson
2003, Cesur et al 2014, Jacobson 2000). Unfortunately, inequalities among different groups of
society persist in all times whether these inequalities are avoidable or unavoidable.
It is also obvious that because of the persistence of these inequalities the poor tend to experience
greater mortality and morbidity rates than the better-off of the society (Scott et al 2017). One
of the reason would be that individuals with low income resources will have low health status.
They also spend less time and money compared to better-off individuals in order to enhance
their health.
In most of under-developed countries, even though devotion to implementing equity policies
through numerous pro-poor health programmes and interventions launched by the World
Health Organization (WHO) and World Bank (WB), the rate of health inequality and access to
fundamental health care facilities remain high. The burden of health-care financing in those
countries rely mainly on individuals in form of out-of-pocket healthcare expenditures. It was
also noted that deprived household spend more on total health expenditure per capita than
wealthy households (due to differences in income) (Olaniyan et al 2013). Indeed, in some cases,
non-poor persons may become poor precisely because of health shocks that require out-ofpocket health expenditures. If health care access is considered as global objective of economic
development then it is necessary to resolve health inequalities. Health and health care are
fundamental to people’s capability to function and determine their ability (Sen, 2004).
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The estimation of health inequality firstly demands the variable of analysis to assess the
inequality and then the estimation technique of finding health inequality. Researchers used
several variables to evaluate inequalities in health e.g. subsidies to health sector (O’ Donnell et
al. 2007; Sahn and Younger 2000), child mortality (Wagstaff 2000); ill health (van Dooslaer et
al. 1997) etc. This study choses a variable for the assessment of health inequality, which has
been less focused by the earlier studies specifically in case of Pakistan. The variable is
‘healthcare expenditures’ incurred by households in Pakistan. This variable is important for
analysis because it has important influence on the livelihood of individuals. First, it has great
impact on consumption expenditures. If healthcare expenditure increases from some specific
threshold level than it will reduce the consumption expenditures in order to meet the medical
needs (Russel 2004). Second, in literature, it is evident that ill-health cause poverty (Deaton
2003). The reason behind this poverty would be the source of financing of healthcare in case
of ill-health18. Thirdly, people invest in human capital in form of healthcare expenditure to
being healthy and increase their market and non-market productivity (Wagstaff and van
Doorslaer 2003).
The choice of index for inequality is a difficult one due to the availability of number of indices
of inequality in literature. This study utilizes Concentration Index and Relative index of
inequality from the literature of inequality indices to determine the inequality in healthcare
expenditure in Pakistan. The inequality Concentration Index shows the accumulative
proportion of people ranging from the poorest to the richest (Kakwani 1977; Wagstaff et al.
1991).

18

In most cases, sever health problems are financed through cutting consumption expenditures and sales of assets.
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3.1.1 OBJECTIVE OF STUDY
The primary objectives of this essay are
•

Evaluate socio-economic inequalities in health care expenditures in Pakistan

•

Comparisons of socio-economic inequalities in health care expenditures in different
periods (2001, 2010, 2015)

•

Moreover, the analysis carried out for overall Pakistan, rural/urban, and all the
provinces of Pakistan

75

3.2

LITERATURE REVIEW

There exist vast literature on the measurement of inequality, the rationale behind this is to
figure out the wellbeing of individuals or the society as a whole. The literature on the
measurement of inequality identified the number of dimensions and methodologies to infer the
results theoretically and empirically. Initially most of the literature in welfare economics
considered income as a sole indicator of individual’s wellbeing/welfare. The number of studies
testifies the role of income inequality across populations, nations and regions by using different
methodological measures (e.g. Lorenz curve, Gini co-eff, etc). This was known as inequality
in one dimension which may give misleading impression.
However,

with

the

passage

of

time income as a

single

indicator

of well-being

measure has begun to be criticized (Sen, 1985, 1987, 1992). Many economists argued that
income is an insufficient welfare indicator and it should be incorporated by other attributes
such as indicators of health, education and existing public services which may not be
necessarily linked to person’s income (Zhong 2009, Bleichrodt at el 2012).
In health economics literature two distinctive aspects are evident on health inequalities.
The first examines general health inequalities and goes much the same direction as the literat
ure on income inequality measurement. (Le Grand 1987, Gakidou et al 2000). This approach
was referred as the univariate approach by Wolfson and Rowe (2001), where all health
inequalities are assessed regardless of the other features of the person concerned.
Le Grand (1989) and Le Grand and Rabin (1986) among others had used the measure of Gini
coefficient to compute pure inequalities in mortality. They performed comparison between the
distribution of public expenditure on health care and illness of socio-economic groups in
Britain in 1972. Their findings suggested that the National Health Service (NHS) had been
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unsuccessful in attaining equity in health care delivery in Britain. They also found that
individuals belong to the upper socioeconomic status (executives, employers and specialists)
receives 40% more NHS expenditure per individual who report illness than the lower
socioeconomic status (semi-skill and unskillful employees).
The another aspect of literature presented by Wolfson and Rowe that known as the bivariate
approach considered the subgroups of inequalities in health that occur through the distribution
of some measure of socioeconomic status19 (SES) (Pamuk 1985, 1988, Wilkinson 1997,
Schalick at el 2000, Van Doorslaer at el 1997). Kakwani at el (1997) incorporated the relative
index of inequality and concentration index to compute the socio-economic inequalities in
health. They created asymptotic estimators for their variances by using Dutch health survey
and elucidated the role of demographic standardization plays in the assessment of health socioeconomic inequalities.
Petrie at el (2011) studies income related health inequality using the decomposition technique
of Allanson et al (2010) to explicitly account for mortality in the longitudinal assessment of
inhabitants in Scotland, England and Wales from 1999 to 200420. The decomposition technique
gives a broader representation to the extent to which changes in morbidity and mortality were
linked

to

socioeconomic

status

and

how these

changes

had effect on income-

related health inequalities. It has been applied to the changes in the concentration index over
time. Further, it could be extended to account for decomposition of changes in absolute
measures or its adjustment for the bounds of the health variable (Erreygers, 2009) plus other
income-related instruments for measuring health inequalities (Allanson, 2010). Accounting for
deaths in the decomposition analysis showed that the relative health changes for both regions

19
20

Socioeconomic status was measured by education, income, occupation, area of residence etc.
Data source is British Household Panel Survey (BHPS)
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and genders between 1999 and 2004 were significantly regressive such that the initially poor
experienced a greater share of the health losses compared to their initial share of health.
In most of developing countries, equity is one of the fundamental values of health structures
and health financing policy. Although dedication to the implementing this strategy through
several pro-poor health programmes and interventions, there also exist the high level of
inequity in individual’s health status and access to basic health care facilities. Olaniyan et al
(2013) evaluated equity in out-of-pocket spending (OOP) by individuals in Nigeria and
separately for the six geopolitical zones of the country as well. They follow the methodology
of public finance and estimate Kakwani Progressivity Indices (KPIs), Reynold-Smolensky
indices and concentration indices (CIs) by using Nigeria Living Standard Survey (2003-04).
The results revealed that about 70 percent of the total health care expenditure was borne by
poor households in form of out-of-pocket payments. Therefore, in case of any health shock,
poor households bear most of the expenses as compare to better-off of the society.
chou (2007) explored the association among health care spending, income, and other variables
that are not correlated to income by using pooled cross-section and time series data for 28
provinces of China from 1978-2004. This data set helped to highlight the discrepancies in the
delivery of health services and health status between coastal and inland

and

between

metropolitan and rural region. The variables that are not correlated with income
include dependency percentage of the elderly population, the percentage of the

population

aged 65 year and older, the percentage of public sector health care expenditures and
government budget deficits. By employing Panel LM unit root and co-integration test the study
found that the dependency percentage of the elderly population and the government budget
deficits are useful in understanding the long term behavior of China’s health care expenditure.
By modeling panel cointegrating test, the study found that the government budget deficits had
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imposed a significant constraint on public health expenditures which required Chinese people
to rise their out-of-pocket health care spending.
Toor and Butt (2005) studied the healthcare spending determinants using the standard loglinear model and the co-integrating method to determine the short-term and longterm association between health expenditure and socio-economic variables in Pakistan.

The

study utilizes time series data from different sources to build the health care expenditure model.
The results revealed that the percentage of health expenditure in total public expenditure is the
most important variable that influence health status. The socio-economic factors such as per
capita GDP and literacy rate shows positive correlation with health care expenditure. Whereas,
crude birth rates and foreign assistance are significant in the short run.
Kien et al (2014) evaluated horizontal inequality (HI) in utilization of health care for Vietnam.
They conducted cross-sectional survey that include 1211 randomly chosen households in slum
and non-slum zones to develop equitable public health policies that aim to combat noncommunicable diseases (NCDs). To achieve the objectives, the concentration indices had been
computed for health care needs and health care utilization. The percentage of slum and nonslum area’s health care utilization was 21.4 and 26.9%, respectively. According to their results,
horizontal inequality for the utilization of health care was in favour of the wealthy in the slum
zones, however horizontal equity in the non-slum zones was accomplished. Further, the
decomposition of concentration indices showed that self-reported NCDs give momentum to
health care utilization in pro-poor direction which indicate implementation of preventive policy
intervention in slum areas in Vietnam.
Due to increase in out-of-pocket payments in Sri Lanka for healthcare which daunting an severe
budget problem on households. Kumara and Samaratunge (2017) examined the association of
chronic non-communicable diseases (NCDs) incidence and utilization of healthcare with
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consumption pattern of households. They utilized the Household Income and Expenditure
survey (2012-13) of Sri Lanka at household level and incorporate two part models for analysis.
Their results suggested that the budget problem of out-of-pocket healthcare expenditure show
positive association with NCDs and hospitalization. Further, the income constraints caused by
NCD-incidence and hospitalization induce households to particularly relinquish food
consumption, housing and clothing in case of poor household. Whereas wealthier households
had the option of sacrificing more from non-basic needs in order to accomplish with NCDs and
hospitalization and thus to some extend secure basic needs. In last, they suggested effective
distribution of public and private funding to the health sector to alleviate destitutions
challenged to the poorest families.
Li et al (2017) also examined horizontal inequality in utilization of health care by using the
China Health and Retirement Longitudinal Study (CHARLS) 2013. They employed the
concentration index (CI) and horizontal inequality (HI) to estimate socio-economic related
inequality in utilization of health care. They further decompose the results of concentration
index to see the contribution of each factor through non-linear regression models. The
concentration indices for overall figure of outpatient visits and inpatient visits were
significantly positive and indicating pro-rich inequality between middle-aged and older adults
in china. The decomposition results indicated that living standards are the most significant
variable contributing to unequal use of health care. The other variable, the health insurance,
showed restricted impact on decreasing the inequality in utilization of health care. They
proposed that abridge the living standard gap and enhancing the health insurance benefit
schemes for the seniors should help to address these inequities.
Therefore, the concentration curve can be utilized to determine inequality in health or health
care and in any other important variable (for example income or education). It can also be used
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to evaluate gaps in inequality of health care over time and across countries. Concentration curve
or index offers a complete depiction that how health care varies through the total distribution
of standards of living. It demonstrate the proportion of health care considered for by cumulative
shares of individuals in the population rated from poorest to wealthiest (Kakwani 1977,
Wagstaff et al 1991, Kakwani et al 1997).
Wagstaff et al (1989) assessed the extent of inequity by considering the magnitude and
dimension between the two Concentration Curves (CC) namely, illness CC and expenditure
CC. They developed health inequality index as twice the area between the two CCs. The index
of Health inequity shows positive value (negative value) if there exist horizontal inequity in
favour of the better-off (poor) of the society. By taking ten European countries they analyzed
cross-country comparison. Due to data limitations they analyzed equity in financing and health
care service in four European countries namely United States, United Kingdom (UK),
Netherlands and Italy. The study found that Netherlands and United States had regressive
financing system in health care whereas in Britain mildly progressive financing system
prevailed. By using Kakwani progressivity index, study infers that the Netherlands system was
marginally less relapsing than the United States. By looking the health care delivery systems
in UK, Netherlands, and Italy, the study found that inequities were in favour of the rich in UK
and Italy. However in case of the Dutch system inequities were in favour of the rich where the
variable health was 'health not good' health indicator and inequities were in favour of the poor
where the variable health was the acute illness indicator. All three nations exhibited acute illhealth inequalities. UK recorded the highest degree of inequality in combine comparison of
three countries.
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3.2.1 MEASUREMENTS OF HEALTH INEQUALITIES
To measure inequalities in health, different techniques had been utilized in earlier literature.
Nonetheless, all measures have flaws in presenting the precise depiction of socioeconomic
inequalities in health. Wagstaff at el (1991) reviewed the literature on the measurement issues
of health disparities and analyzed six measures of inequalities in detailed depth with their
advantages and disadvantages. The study also suggested appropriate measures to compute
inequalities in health. This section briefly discusses and defines those six measures namely; a)
Range, b) Gini coefficient, c) a pseudo-Gini coefficient, d) the index of dissimilarity, e) the
slope index of inequality and relative index of inequality and f) the concentration index (curve).
a) The Range
This entailed the comparison on the basis of top and bottom socioeconomic groups. Lahelma
and Valkonen (1990) used this measure to explore health inequality in Finland. The first
drawback of this measure is lack of consideration of intermediate groups. Secondly, the
dimensions of the clusters being compared are not taken into account and this hampered the
evaluation over time or across countries.
b) The Lorenz Curve and Gini coefficient
The Lorenz curve plotting the accumulative proportion of the individuals (beginning from the
sickest to healthier individual) against the accumulative proportion of health. Lorenz curve
either coincides with the diagonal or lies below the diagonal. According to the interpretation
of Lorenz curve when it coincides with the diagonal then health would be distributed equally
across all individuals. In otherwise case, the greater the distance between the Lorenz curve and
the diagonal (defined as a percentage of the area below the diagonal), the higher the degree of
inequality. This degree of inequality, symbolized by G, was the Gini coefficient. The value of
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G varies from zero (where it represent pure equality across all population) to one (where all the
health of population is concerted in the one person’s hands and the Lorenz curve become Jshaped). Although the Lorenz curve reflected the experiences of all persons but it did not
incorporate stratification of the population by class sizes or groups rather it enable to elude all
the issues connected with classification by social class, including the issues of altering class
sizes. This exploration was also unable to incorporate the socio-economic characteristics to
health inequalities. As any shift in the health distribution that maintain the average health level
but includes a sick individual becoming healthier and a healthy individual becoming sicker was
recorded as decrease in health inequality regardless of the socio-economic status of the
individuals involved. The studies incorporate this measure are Leclerc el at (1990), Le Grand
(1989), Illsley and Le Grand (1987), Le Grand and Rabin (1986) and Preston et al (1981).
c) Pseudo Lorenz Curves
Leclerc el at (1990) and Preston et al (1981) utilized this Lorenz curve, where they incorporate
grouped data instead of individual-level data. Further, these groups were categorized according
to occupational classes and ignore the categorization according to health classes. Then, these
classes were arranged by their mortality rates, starting with the smallest mortality class. The
‘Lorenz’ curves, therefore, represent accumulative proportion of the population clustered into
occupational groups, which were then arranged by health against the accumulative proportion
of deaths. This approach allocated the population into groups according to their occupational
class instead of health (although those classes were further ordered according to their health)
which indicate that the curve did not effectively constitute a Lorenz curve. Even so, this
pseudo-Lorenz curve alike the real Lorenz curve still unable to incorporate the socio-economic
aspect to health inequalities.
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d) The Dissimilarity Index
One of others inequality index that had been proposed by Preston et al (1981) and Koskinen
(1985) was the dissimilarity index. According to this index if there are j socio-economic groups
where 𝑗 = 1, … … . 𝐽. Then the following formula represent dissimilarity index (DI)
1
𝐼𝐷 = ∑ |𝑆𝑗ℎ − 𝑆𝑗𝑝 |
2 𝑗
Where 𝑆𝑗ℎ denote health of population in the jth group and 𝑆𝑗𝑝 denote the proportion of
population in jth group. The larger gap between 𝑆𝑗ℎ and 𝑆𝑗𝑝 showed the higher degree of
inequality. This index is also unresponsive to the socio-economic aspect of health inequalities.
DI merely considered how the proportion of the population’s health in each socio-economic
group was compared to the proportion of its population and it did not capture that how this
inequality associated with the socio-economic status of the socio-economic group.
e) The Slope and Relative Indices of Inequality
This approach involved computing the average health status of each socioeconomic group and
then ranked those groups according to their socio-economic status rather than their health.
Therefore, the slope index of inequality (SII) was then defined as the gradient of the regression
curve displaying the connection between health status of representative class and its
comparative rank in the socio-economic distribution. The utilization of grouped data lacked the
condition of homogeneity (heteroskedastic) in error terms of the regression equations. Ordinary
Least Squares (OLS) did not remained efficient, even though it was unbiased. The suitable
estimator was Weighted Least Squares (WLS) which has proved its empirical significance in
literature. This index is preferred over the others on the basis that it considered the experience
of whole population and it is vulnerable towards the population distribution over socio-
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economic groups. Furthermore, the SII represents the dimensions of socio-economic status to
health inequalities because it incorporate the ranking of socio-economic groups by socioeconomic status instead of health. Another notable characteristic of SII was its sensitivity to
the average health status of the population. If, for example, health status of everyone in the
population become double then the value of index would also become double (Sen 1973). There
has been increase in absolute difference although the comparative differences had stayed the
same. If the former are considered as important then SII could be divided by the average health
level, in which case doubling the health of everyone would leave the resulting index
unchanged. Pamuk (1988) represented this index that is known as the relative index of
inequality (RII).
f) The Concentration Index
Last but not least is the Concentration Index (CI) or Concentration curve (CC). It graphs the
accumulative proportions of the population (starting from the least advantaged and ending with
the most advantage) against the accumulative shares of health. The health CI is described as
two times the area between the CC and the diagonal. This index offered how to estimate the
degree of health inequalities that are analytically connected with socio-economic status of
population or individuals. This index is superior to others as it reflected the experience of whole
population. This index also exhibited sensitivity in the distribution of the population across
socio-economic groups. It incorporated the ranking of individuals by socio-economic status
instead of health. It also takes into account the dimensions of socioeconomic status to health
inequalities.
In all above presented literature, it is evident that to evaluate inequalities in health care
expenditure the most appropriate indices are Concentration index and relative index of
inequality. Mostly, results of major studies revealed that inequalities favour most advantage
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members of the society. The inclusion of micro data is also appealing for computation of both
indices. The literature in case of Pakistan is limited and its application with micro data is not
available. Therefore, this study attempted to estimate healthcare expenditures inequality by
utilizing nationally representative data like Household Income and Expenditure Surveys.
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3.3

METHODOLOGY

The next sub-section of this section provide introductory information regarding methodological
issues to compute concentration index. The sub-sections 3.3.1 and 3.3.2 demonstrate the
calculations of health care concentration index in case of grouped and individual level data.
Sub-section 3.3.3 describe Relative Index of Inequality (RII) or Slope Index of Inequality (SII).
The relationship between concentration index and relative Index of Inequality is described in
sub-section 3.3.4. Sub-section 3.3.5 describe the role of demographic elements like age and
gender in concentration index approach and purpose the methods of standardization to remove
the confounding effects of demographic factors. Sub-section 3.3.6 and 3.3.7 describe direct and
indirect method of standardization respectively.
3.3.1 CONCENTRATION INDEX (CI)
In this section, the methodology has been provided which investigates the association between
health expenditure and socio-economic variables. It’s been while that researchers focused their
attention in measuring degree of inequality in health care on the basis of income. The micro
studies conducted by Grossman (1972), Muurinen (1982) and Wagstatt (1986) noted the
correlation between income and the use of health care expenditures.
The concentration index (CI) which first presented by Wagstaff et al (1989), was widely used
in this field. The CI possess some desired characteristics to correctly measure the degree of
inequality in health variable distribution on the basis of income and it is simple to calculate.
Wagstaff et al. (1991) illustrated that the CI fulfills the following criteria’s that are required for
an appropriate assessment of socio-economic inequalities in health/health care: (i) it represents
the socio-economic dimension of health inequality; (ii) it incorporates the whole population’s
experiences; and (iii) it is vulnerable to the variations in the population distribution across
socio-economic clusters. Nonetheless, one drawback of the CI is that it only accounts the
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income ranking and do not consider the levels of income. A comparatively equivalent or
unequal income distribution may produce same CI because they had same ranking of income.
3.3.2 CALCULATING THE HEALTH CONCENTRATION INDEX:
The concentration index (CI) which has direct linked to concentration curve is required to
capture the magnitude of inequality that further required for comparison across time periods,
countries and regions. In this regard, the basic model follows Kakwani et al., (1997) and
Wagstaff (1991) to compute CIs. Health care inequality can be measured as
1

C = 1 − 2 ∫0 L(s)ds

(3.1)

In equation (3.1), C denote health care inequality index which can be described as two time the
area between L(s) and the diagonal. Where L(s) represents Health care Concentration Curve.
Case of Individual level data/ discrete data
2

𝐶 = 𝑛𝜇 ∑𝑛𝑖=1 𝑥𝑖 𝑅𝑖 − 1

(3.2)

Where
𝜇 = (1⁄𝑛) ∑𝑛𝑖=1 𝑥𝑖 is the average level of health care expenditures
𝑅𝑖 is the relative rank of the 𝑖 𝑡ℎ person
𝑥𝑖 is the health care expenditure score of the 𝑖 𝑡ℎ individual.

Case of Grouped Data
By comprising the data into socio-economic groups we can define C as
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𝐶=

2
𝜇

∑𝑇𝑡−1 𝑓𝑡 𝜇𝑡 𝑅𝑡 − 1

(3.3)

Where ∑𝑇𝑡=1 𝑓𝑡 𝜇𝑡 → average level of health care expenditures and 𝑅𝑡 represents the relative
rank of the 𝑡𝑡ℎ SEG such as;
1

𝑅𝑡 = ∑𝑡−1
𝛾−1 𝑓𝛾 + 2 𝑓𝑡

(3.4)

Eq. 3.4 indicates the accumulative percentage of the population up to the middle point of every
group interval.
Interpretation of concentration curve
Interpretation of concentration curve depends on the variable of concern that is used in the
study. If the variable of concern is some positive health variable or negative health variable
then interpretation would change accordingly. We below explain the interpretation in both
cases to avoid the confusions in understanding the results.
Case: 1 negative health variable
In this case, concentration curve lies above (under) the diagonal (45 degree line), ill-health is
concerted among those with upper (lower) socioeconomic level and inequality in ill-health
favor those with most (least) advantage member of society.

In this case, ill-health

concentration index possess negative (positive) value.
Case: 2 positive health variable
When concentration curve lies under (above) the diagonal, health is concerted among those
with upper (lower) socioeconomic level and inequality in health favor those with most (least)
advantage member of society. In this case, health concentration index possess positive
(negative) value.
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3.3.3 RELATIVE INDEX OF INEQUALITY
This index could be described as slope of a regression of a group’s relative health variable,
𝜇𝑡
⁄𝜇 on its relative rank, 𝑅𝑡 . It is mentioned earlier that OLS estimates are not efficient here
although unbiased, therefore, it is appropriate to apply technique of weighted least square
(WLS). This technique estimate RII by regressing OLS on the following equation;
[𝜇𝑡 ⁄𝜇 ]√𝑓𝑡 = 𝛼. √𝑓𝑡 + 𝛽. 𝑅𝑡 √𝑓𝑡 + 𝑢𝑡

(3.5)

Where the estimated 𝛽̂ represents RII.
3.3.4 RELATIONSHIP BETWEEN CI AND RII
Wagstaff et al (1991) developed the following relationship between CI and RII.
𝛽̂ = 𝐶/2𝜎𝑅2

(3.6)
1

Where 𝜎𝑅2 = ∑𝑇𝑡=1 𝑓𝑡 ( 𝑅𝑡 − 2).
3.3.5 ROLE OF DEMOGRAPHIC FACTORS IN HEALTH INEQUALITY
In discussing health inequality one cannot ignore the role of demographic factor that generate
unavoidable health-inequality. Generally, one can think if a person is living in the area which
is more prone to ill-health then probability of being sick increases in that case whereas a person
living in posh area have better opportunities to avail good health. In the same manner,
biological factors also have impact on person’s health. We cannot compare the health status of
80 years old person with 20 year old person although other things remaining the same. So far,
in the analysis it is assumed that all socio-economic health inequalities are preventable.
Therefore it was not appropriate to compare concentration curve with the diagonal (i.e. 45
degree line). To overcome this problem, methods of standardization are used in most studies
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which remove the confounding effects of demographic factors. Kakwani et al (1997) proposed
two methods of standardization, namely, direct and indirect standardization.
3.3.6 DIRECT METHOD OF STANDARDIZATION
The basic aim of standardization in health inequality analysis is to consider the allocation of
health by socio-economics status conditioned on other variables like age and gender. Direct
standardization provide the allocation of health across groups of socio-economics status that
would be perceived if all groups had the similar age structure.
Direct standardization requires the use of frequency data and includes the application of agegender -specific mean healthcare expenditure rates of every socio-economic group to the age
and gender structure of the population. When we apply direct standardization, it only
incorporates standardizing or confounding variables in the estimation analysis.
3.3.7 INDIRECT METHOD OF STANDARDIZATION
The core benefit to apply indirect standardization method is that it could be applicable on both
grouped and individual level data. In case of indirect standardization, with standardizing or
confounding variables we also incorporate nonconfounding variables in the regression analysis
to control for partial correlations estimate of confounding variables. In the regression equation
below
[𝜇𝑡 ⁄𝜇 ]√𝑓𝑡 = 𝛼. √𝑓𝑡 + 𝛽2 . 𝑅𝑡 √𝑓𝑡 + ∑𝑗 𝛿𝑗 𝑥𝑗 + ∑𝑘 𝜆𝑘 𝑧𝑘 + 𝑣𝑡

(3.7)

Where, 𝑥𝑗 are the confounding variables like age and gender and 𝑧𝑘 are the nonconfounding
factors such as region, education etc. Equation (3.7) represents the indirect standardization of
health variable. In case of direct standardization 𝑧𝑘 variables are left out of the regression
equation (3.7) to compute full correlation with confounding variables.
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Alternatively, estimates of 𝛽2 also show the relative index of inequality or slope index of
inequality in regression analysis (Mackenbach et al 1997).
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3.4

DATA AND VARIABLE CONSTRUCTION

3.4.1 DATA SOURCE
This study utilizes three round of Household Integrated Income Consumption (HIIC) Survey
for the year 2015-16, 2010-11 and 2001-02 respectively. The Household Integrated Economic
Survey (HIES) study has been carried out since 2004-05 through PSLM/HIES surveys in line
with PSLM project. It gives important statistical info on household income, savings and
consumption expenditure at national and provincial level along with urban/rural integration.
This report comprised data from 24,238 household which consist on 1605 urban and rural
Primary sampling units (PSUs). This survey data contain rich information on household
expenditures and income. Therefore, household health care expenditure is one of the
component of household expenditures which used in the analysis as proxy for health inequality.
This survey also appropriately weighed the household in order to evade biased parameters
estimates.
3.4.2 VARIABLE CONSTRUCTION
This section discuss in detail the variables construction required for present study. Mostly
research on measuring and explaining equality in health care expenditures indicate that there
are two main variables which would be included in the analysis. These include the measures
of living standard and the expenditures on health care. In almost, all European countries
(developed countries) considered out of pocket expenditure on health, Taxes, Private Insurance
and Social Insurance as health care expenditures (Wagstaff and Van Doorslaer, 1992).
However, in case of under-developed countries, mostly data on out of pocket health
expenditure is available that is treated as health care expenditures. In most of equality
researches the out of pocket expenditure has also been recognized as the most regressive form
of health care payment.
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3.4.3 HEALTH CARE EXPENDITURES
The variable health care expenditures shows household ‘ability to pay’ for health/health care
or out-of-pocket expenditures on health. This variable also indicate correlation of expenditures
on health care with health status of individuals. The present study uses the share of health care
expenditures and per-capita health care expenditures as proxy for this variable. Where,
Per-capita health care expenditures = total monthly healthcare expenditure /HH size
Share of health care expenditures = total monthly healthcare expenditure /monthly
consumption expenditure

3.4.4 SOCIO-ECONOMIC STATUS (SES)
There are many indicators in the literature to measure SES such as income, education,
occupational class etc. However, this study used income per capita as an indicator of SES.
Per-capita household income
Household Income is the sum of monetary income and income "in kind". Income is measured
by adding all pre-tax income components of all household (HH) members and then adjusting
the result for household size.
Per-capita household pre-tax income = total pre-tax HH income/HH size.
3.4.5 OTHER VARIABLES
The list of remaining variables necessary for the study are described in the table below with
their definitions and construction process.
Variables

Definition of Variables

Age 0-14

No. of individuals in this age group/household size

Age 15-35

No. of individuals in this age group/household size

Age 36-50

No. of individuals in this age group/household size
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Age> 50

No. of individuals in this age group/household size

Females Age 15-49

No. of females members in household between this age group/household
size

Gender

=1 for males; 0 otherwise

Region

=1 for urban; 0 otherwise

Household head Education

=1 if years of schooling of Household head are greater than or equal to
10; 0 otherwise

Higher Education

=1 if Years of schooling are greater than or equal to 13; 0 otherwise

Household size

Total No. of household member
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3.5

RESULTS AND DISCUSSION

This section provides detail analysis of health care expenditure in Pakistan. The sub-section
3.5.1 provide province and quintile wise average monthly health care expenditure as a
percentage of household total expenditure on consumption. The next sub-section 3.5.2 describe
the Concentration Index (CI) for expenditures on health care in Pakistan. The results further
decompose into provinces and urban-rural breakdown. The last sub-section 3.5.3 provide
demographic standardization of Concentration Index (CI). Where confounding variables like
age, gender, region and education are incorporated.
3.5.1 PROVINCE AND QUINTILE WISE MONTHLY HEALTH CARE
EXPENDITURE
Table-3.1 reports for the average monthly health care expenditures as percentage of total
consumption expenditures of households in Pakistan. Overall, the percentage of healthcare
expenditures reduced over the period of fifteen years. Households in rural areas has higher
percentage of healthcare expenditures as compared to the urban households in three periods
(2001-02, 2010-11 and 2015-16). However, the differences in expenditures are not very large.
The provincial estimates show that in 2015-16 Punjab has highest percentage of healthcare
expenditures, followed by KP, Balochistan and Sindh. On the other hand, in 2001-02
households in Sindh have highest percentage of health expenditures followed by KP, Punjab
and Balochistan.
The healthcare spending’s are not always a burden for households. In literature one aspect of
spending on healthcare also means that you are investing in health capital. However, these
spending should not go beyond some specified portion of income or expenditure. In literature,
the healthcare expenditure that exceeded some specified limit or threshold level are termed as
‘catastrophic expenditures’ (Berki 1986; Xu et al. 2003). Russel (2004) argued that these
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expenditures force households to cut their expenditures on other basic needs such as food and
shelter and also compel them to sale of assets in order to meet their health needs. It also
threatens the standards of living of households and negatively affect their well-being in long
run (Wagstaff and van Doorslaer 2003).
There is no specific and widely accepted threshold for health expenditures as percentage of
total income or expenditure (Ranson, 2002). However, when consumption expenditure is used
as denominator the most commonly used threshold is 10 percent (Pradhan and Prescott 2002;
Wagstaff and van Doorslaer 2003). WHO used 40% as threshold when the total non-food
expenditure used as a denominator (Xu et al. 2003). Some researchers also argue that poor
households prefer to spend less on health due to their affordability concerns (Erus and Aktakke,
2012, Makinen et al., 2000). On the other hand, rich households are more likely to spend on
healthcare as compared to poor ones (Pradhan and Prescott, 2002). The one of the reason is
that poor households prefer to visit basic health units that subsidize the healthcare services up
to some extend and also compromise on the quality of the provision of healthcare services.
However, rich households prefer to have good quality of healthcare services from private
healthcare units, even if they have to pay handsome amount for this. The results in case of
Pakistan revealed that the expenditures are far less than the threshold (10 percent) at overall,
regional and provincial level.
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Table 3.1: Average Monthly Health care Expenditures as percentage of total
consumption expenditures of households in Pakistan by Province
2001-02

2010-11

2015-16

Pakistan

4.13

2.80

3.03

Punjab

3.98

2.89

3.32

Sindh

4.81

2.10

2.32

KP

4.38

4.20

3.24

Balochistan

2.97

1.59

2.49

Urban

3.43

2.27

2.45

Rural

4.42

3.08

3.36

Source: Author’s own calculations from Pakistan’s Household Income and Expenditure Survey, 2001/2010/2015

The Quintile wise health expenditure also showed the reduction over the period of fifteen years.
There are slight differences among quintiles in terms of expenditures on health as percentage
of total expenditures. Quintile one has lower percentage health expenditures as compared to
the fifth quintile for 2015-16. However, for 2001-02 and 2010-11, first quintile has higher
health expenditures as compared to fifth quintile (Table-3.2).
Table 3.2: Average Monthly Health care Expenditures as percentage of total
consumption expenditures of households in Pakistan by Quintile
2001-02

2010-11

2015-16

Quintile-1

4.23

3.06

2.76

Quintile-2

4.11

2.83

3.02

Quintile-3

3.84

2.81

3.20

Quintile-4

3.95

2.80

3.27

Quintile-5

4.10

2.52

2.86

Source: Author’s own calculations from Pakistan’s Household Income and Expenditure Survey, 2001/2010/2015
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3.5.2 CONCENTRATION INDEX (CI) FOR HEALTHCARE EXPENDITURES IN
PAKISTAN
The interpretation of the index depends upon the health variable taken for analysis, either it is
positive or negative. The healthcare expenditures are treated as a positive health variable, as
the expenditures as percentage of total consumption expenditures are less than the minimum
threshold level for all provinces and quintiles. The estimates of Concentration Index for health
care expenditures are shown in Table-3.3. The concentration curve lies below the diagonal and
CI found to be positive for healthcare expenditures at overall, regional and provincial level.
Table 3.3: Concentration Index (CI) for Household Health Expenditures in Pakistan
2001-02
CI

2010-11

Confidence
Interval

CI

2015-16

Confidence
Interval

CI

Confidence
Interval

Pakistan

0.082***
(0.011)

0.060 0.102

0.187***
(0.012)

0.163

0.211

0.275***
(0.011)

0.253

0.296

Punjab

0.109***
(0.015)

0.082

0.137

0.206***
(0.021)

0.167

0.246

0.290***
(0.033)

0.226

0.355

Sindh

0.129***
(0.033)

0.065

0.193

0.121***
(0.009)

0.104

0.138

0.224***
(0.028)

0.169

0.278

KP

0.093***
(0.023)

0.047

0.137

0.298***
(0.040)

0.219

0.377

0.289***
(0.034)

0.224

0.356

Balochistan

-0.007
(0.017)

-0.037 0.025

0.038***
(0.004)

0.029

0.047

0.159***
(0.019)

0.122

0.196

Urban

0.271***
(0.030)

0.212

0.331

0.254***
(0.019)

0.170

0.239

0.357***
(0.016)

0.326

0.388

Rural

0.049***
(0.009)

0.031

0.067

0.205***
(0.017)

0.170

0.239

0.286***
(0.039)

0.209

0.364

*Statistically Significant at 10%; **Statistically Significant at 5%; ***Statistically Significant at 1%
Standard errors in parentheses
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The value for the index is significant at 5% level of significance for all provinces and rural and
urban Pakistan, except for Balochistan. It indicates that healthcare expenditures are
concentrated among those with higher socio-economic level and inequality in healthcare
expenditures favor those with most advantage member of society. When the concentration
indices are positive, it represents the greater prevalence in higher income households.
Researchers argue that an index value greater than 0.2 shows the high level of inequality
(Mangham, et al 2009; Ásgeirsdóttir and Ragnarsdóttir, 2013; Meadows et al., 2015).
The inequality in healthcare expenditures for Pakistan, at regional and provincial level have
increased from 2001-02 to 2015-16. The inequality in healthcare spending have increased
substantially in rural Pakistan (from 0.049 to 0.286) from 2001-02 to 2015-16. It has also
increased in urban areas. At provincial level, for 2001-02, the CI is highest for Sindh, followed
by Punjab and KP. For the year 2010-11, the better off receive high share of health spending
in KP, followed by Punjab, Sindh and Balochistan. However, for 2015-16 healthcare
expenditures are concentrated among higher socio-economic level households for Punjab,
followed by KP, Sindh and Balochistan.
3.5.3 DEMOGRAPHIC STANDARDIZATION OF CONCENTRATION INDEX
The demographic standardization of CI is carried out by including control variables of age,
region and education. The results show that an increase in the number of household’s members
above age-50 increases the monthly expenditures spent on healthcare for urban and rural
Pakistan for the three years under consideration. However, an increase in the number of
household members below age 50 reduces the household expenditures on healthcare (The
coefficient is insignificant for Pakistan in 2001-02 and for rural and urban areas for 2001-02
and 2010-11 respectively). Brown et al. 2014, also found that number of elderly member of
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household increases the risks of healthcare expenditures, as they belong to the risky age groups
in terms of health status (Table-3.4).
Living in urban areas increase the expected expenditures on health. This finding is opposite
that of found by O'Donnell et al. (2005), who found that living in urban area is inversely
associated with catastrophic health expenditures of households in Turkey. The results for male
and female household heads for urban and rural areas are mixed in affecting the healthcare
expenditures. If the head of the household is educated (above matriculation level) it reduces
the probability of incurring healthcare expenditures for rural areas in 2015-16. On the other
hand, there exist positive and statistically significant relationship between the likelihood of
healthcare expenditures and proportion of females between ages 15 to 49 for Pakistan in all
three years. (Table-3.4).
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Table 3.4: Demographic Standardization of the Concentration Index for Urban and
Rural Pakistan
Pak

Urban

Rural

Pak

Coefficients-2001-02
CI

Age 0-14

Age 15-35

Age 36-50

Age above
50
Region/Ge
nder21
Females
15-49 age
Household
Head
education
Higher
education

Urban

Rural

Pak

Coefficients-2010-11

Urban

Rural

Coefficients-2015-16

0.069***

0.181***

0.035***

0.161***

0.175***

0.148***

0.266***

0.297***

0.249***

(0.011)

(0.032)

(0.009)

(0.015)

(0.024)

(0.019)

(0.013)

(0.019)

(0.022)

-0.019***

-0.027***

-0.017***

-0.013***

-0.011***

-0.014***

-0.009***

-0.008***

-0.009***

(0.001)

(0.004)

(0.001)

(0.002)

(0.003)

(0.003)

(0.002)

(0.002)

(0.003)

-0.010***

-0.019***

-0.006**

-0.018***

-0.014***

-0.021***

-0.021***

-0.026***

-0.019***

(0.003)

(0.006)

(0.003)

(0.003)

(0.004)

(0.005)

(0.003)

(0.004)

(0.006)

-0.005

-0.01

-0.009**

-0.019***

0.000

-0.025***

-0.012***

-0.021***

-0.006

(0.005)

(0.011)

(0.004)

(0.005)

(0.007)

(0.007)

(0.005)

(0.006)

(0.009)

0.024***

0.063***

0.008**

0.016***

0.027***

0.013**

0.031***

0.038***

0.028***

(0.004)

(0.010)

(0.004)

(0.005)

(0.006)

(0.006)

(0.004)

(0.005)

(0.007)

0.054***

0.030

0.027***

-0.044***

-0.064***

-0.019

0.049***

-0.010

-0.004

(0.007)

(0.029)

(0.010)

(0.009)

(0.018)

(0.017)

(0.007)

(0.014)

(0.019)

-0.003

-0.011

0.001

0.013***

-0.008

0.023***

0.009**

0.007

0.010

(0.005)

(0.011)

(0.005)

(0.005)

(0.007)

(0.008)

(0.005)

(0.006)

(0.009)

0.009***

0.054***

0.002

-0.003

-0.001

-0.002

-0.003

0.008

-0.018

(0.000)

(0.015)

(0.009)

(0.009)

(0.011)

(0.014)

(0.008)

(0.009)

(0.016)

0.035***

0.013***

-0.006

0.073***

0.047***

0.121***

0.045***

0.002

0.117***

(0.007)

(0.001)

(0.008)

(0.015)

(0.015)

(0.027)

(0.013)

(0.012)

(0.031)

*Statistically Significant at 10%; **Statistically Significant at 5%; ***Statistically Significant at 1%
Standard errors in parentheses

Table-3.5 reports for the results of all provinces with the inclusion of demographic factors. The
results are insignificant for most of the variables for all provinces and specifically for
Balochistan. At provincial level too, an increase in the elderly members of households increases
the likelihood of incurring the healthcare spending (The coefficient is insignificant for KP and
Balochistan in 2010-11). The below 50 participants of the family are not contributing enough

21

The variable is region (1 for urban) for Pakistan and for regions (urban and rural) regressions the variable is
gender (1 for male).
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for increasing the healthcare spending of household. The results for the education variables are
insignificant, and increase in higher education shows an increase in the healthcare expenditures
for all provinces in three time periods under consideration.

2001-02

2010-11

Balochistan

KP

Sindh

Punjab

Balochistan

KP

Sindh

Punjab

Balochistan

KP

Sindh

Punjab

Table 3.5: Demographic Standardization of the Concentration Index at Provincial Level

2015-16

0.068***

0.080***

0.059**

-0.003

0.140***

0.067***

0.204***

0.019***

0.250***

0.166***

0.216***

0.135***

(0.014)

(0.032)

(0.025)

(0.016)

(0.024)

(0.012)

(0.045)

(0.005)

(0.023)

(0.022)

(0.016)

(0.015)

Age

-0.021***

-0.032***

-0.009***

-0.010***

-0.016***

-0.005***

-0.029***

-0.005*

-0.012***

-0.006**

-0.011***

-0.001

0-14

(0.002)

(0.004)

(0.003)

(0.002)

(0.004)

(0.001)

(0.006)

(0.000)

(0.003)

(0.003)

(0.002)

(0.001)

Age

-0.006**

-0.029***

-0.003

0.001

-0.019***

-0.013***

-0.022**

-0.001

-0.026***

-0.017***

-0.016***

0.002

15-35

(0.003)

(0.008)

(0.006)

(0.005)

(0.006)

(0.003)

(0.010)

(0.001)

(0.006)

(0.005)

(0.003)

(0.003)

Age 36-50

-0.002

-0.019*

-0.006

0.016**

-0.023***

-0.007*

-0.001

-0.005***

-0.011

-0.015**

-0.013***

-0.001

(0.006)

(0.012)

(0.009)

(0.007)

(0.009)

(0.004)

(0.017)

(0.002)

(0.009)

(0.007)

(0.006)

(0.005)

0.015***

0.041***

0.024***

-0.001

0.018**

0.011***

0.006

0.001

0.031***

0.024***

0.043***

0.013**

(0.005)

(0.012)

(0.009)

(0.007)

(0.008)

(0.004)

(0.015)

(0.002)

(0.007)

(0.006)

(0.004)

(0.005)

0.023*

-0.078

0.003

-0.023

-0.014

-0.002

-0.019

0.01

0.005

-0.004

-0.030***

0.003

(0.014)

(0.061)

(0.021)

(0.034)

(0.020)

(0.015)

(0.035)

(0.011)

(0.018)

(0.025)

(0.001

(0.037)

-0.007

0.013

0.004

-0.010

0.005

0.008**

0.021

0.000

0.011

0.001

0.008

-0.007

(0.007)

(0.015)

(0.010)

(0.008)

(0.009)

(0.004)

(0.017)

(0.002)

(0.009)

(0.008)

(0.006)

(0.005)

0.001

0.001

0.001*

0.001*

-0.014*

-0.010

0.045***

0.025***

-

-

-

(0.002)

(0.001)

(0.003)

(0.000)

(0.016)

(0.012)

(0.010)

(0.009)

0.099***

0.052***

0.075*

0.005

0.055**

0.061***

0.045***

0.029*

(0.030)

(0.009)

(0.056)

(0.006)

(0.026)

(0.017)

(0.016)

(0.015)

CI

Age above
50

Regio/Gen
der

Females
HH

HH
education

Higher_
edu

-

-

-

*Statistically Significant at 10%; **Statistically Significant at 5%; ***Statistically Significant at 1%
Standard errors in parentheses
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3.6

CONCLUTION

By using household level data and applying indirect standardization, study found meaningful
magnitude of healthcare inequality at overall and provincial level that would be avoidable.
Overall and Quintile wise percentage of healthcare expenditures reduced over the period of
fifteen years. However, households in rural areas has higher percentage of healthcare
expenditures as compared to the urban households in three periods.
The estimated values of Concentration Index for health care expenditures show that
concentration curve lies below the diagonal and Concentration Index found to be positive for
healthcare expenditures at overall, regional and provincial level. It indicates that healthcare
expenditures are concentrated among those with higher socio-economic level and inequality in
healthcare expenditures favor those with most advantage member of the society. The inequality
in healthcare spending have increased substantially in rural Pakistan (from 0.049 to 0.286) from
2001-02 to 2015-16.
The demographic standardization of Concentration Index show that an increase in the number
of household’s members above age-50 increases the monthly expenditures spent on healthcare
for urban and rural Pakistan for the three years under consideration. However, an increase in
the number of household members below age 50 reduces the household expenditures on
healthcare. The educated household head also reduces the probability of incurring healthcare
expenditures for rural areas in 2015-16.
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3.7

POLICY RECOMMENDATION

It is recommended that in order to improve the equality in health care utilization, the
government should take actions to shrink the gap in standards of living and to arrange financial
support to the low-income groups of the society. As our results report that inequalities in
healthcare favor better-off of the society. Furthermore, the distinct health insurance plans
should be incorporated to facilitate old-age members and low-income earners of the society. It
is also suggested that government should allocate additional resources to increase quality and
healthcare access to the poor, particularly, access to government health facilities. As in
Pakistan, health budget is around 1% of GDP in last few decades. Educational awareness
regarding health enhancing activities among least-advantage member of society is also
beneficial to combat healthcare inequality.
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Chapter No. 4

4.

THE INTERTEMPORAL ANALYSIS FOR THE DETERMINANTS

OF WOMEN AND CHILD HEALTH DEPRIVATIONS IN
PAKISTAN
Population health contributes significantly to the development of the country as revealed by
the health-human capital theory (Becker 1960, Schultz, 1962, Romer 1989).
Countries cannot attain unrelenting development without investing in human capital,
specifically on their children. According to UNICEF, “Well accomplished and unrelenting
investments in people, especially in children and the most disadvantaged, accrued returns for
poverty reduction. Countries cannot achieve sustained growth and shared prosperity without
investing effectively in their people, above all their children. Inclusive economic growth and
the development of human capacities depend upon each other” (UNICEF, 2012).
In 2000, the eight Millennium Development Goals are defined to combat poverty, hunger,
disease, illiteracy, environmental degradation, and discrimination against women by the end of
2015. There exists causal relationship among all the MDGs. There exist mutual causality
between MDGs and health, both cause each other.
Better health, for instance, empowers children to enhance their learnings abilities and enable
adults to increase their earnings. Similarly, reduction in gender inequality is crucial for the
attainment of improved health. Reduction in poverty, starvation and environmental degradation
had positive impact on better health but all these factors also depend on health (WHO 2000).
However, MDGs could not be achieved, and in 2015 another set of goals appeared, known as
Sustainable development goals (SDGs) for subsequent 15 years. SDGs aimed for no poverty,
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zero hunger, good health and well-being, clean water and sanitation and reduction of inequality
(UNDP, 2014).
By looking at these objectives, one can understand the importance and role of health and
nutrition in individual’s life. In this regard, early childhood development plays an important
role, in which conditions a child would be living e.g. pre-birth nutrition level, immunization,
food consumption, sanitation facilities, educational level of parents, environmental factors etc.
(Linnemayr et al, 2008). Lack of standard facilities produces unhealthy children with infection
diseases and other health issues that render their physical (Christian, 2009) as well as
psychological health (Currie and Stabile, 2006).
There is the possibility that under-nourished children have low performance in school, reduced
productivity in labour force, greater risk for illness and premature death (Lanigan and Singhal,
2009, Victora et al 2008). The situation become more severe when those children raise in
poverty and in future they are more likely to be poor as well. The health poverty often
establishes itself as a malicious circle that children are entombed in from their birth onwards
(Roelen and Gassman 2008, Minujin 2012). Similarly, health status of mothers and her
education had significantly great impact on initial childhood health through pre-natal and postnatal period. Children under the age of 24 months depend mostly on their mothers regarding
their feed, nutrition and health care. Therefore, mothers with access to better food, knowledge
of health care and access to health facilities are able to fed and feed their children in a better
way as compare to those mothers with no health knowledge and approach to health facilitation
centers (Haines et al, 2007; Adm et al, 2005).
Most of the studies had linked child growth and child survival to maternal health. They
observed the role of parental and newborn care, breastfeeding, complementary feeding, access
to health care facilities and sanitation in child growth and child survival (Isaia et al 2017,
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kuruvilla et al 2014, Bhutta et al., 2008a; Bhutta et al., 2008b; Jones et al. 2003). Breastfeeding
initiation is an important determinant of child health at early life stages (Wachs, 2008). World
Health Organization (WHO) and UNICEF (2003) have developed strategies and issued practice
guidelines to promote and support breastfeeding. The advantages of breastfeeding are twofold
that this not only protects child from illness and infection but also good for women health as
well (Skafida, 2012; Whalen and Cramton, 2010; Scott and Binns, 1999).
Parental education is also the crucial factor for the development of child health and play an
important role in the progress and development of children’s cerebral (Aslam and Kingdon,
2012). Other studies also report that in developing countries higher educational level of
mothers linked with improved physical progress of child in infancy and early childhood
(Wachs, 2008). Socioeconomic status has also important implications for adverse health
outcomes. The surrounding environment is persuasive to establish health outcomes, and there
is an increasing effort to promote healthy communities to reduce inequalities especially in
health at a geographical level. Individuals living in deprived areas also report poor and worse
mental health (Das et al 2007). Several studies explore the association of social and
demographic factors with child and women health (Spencer 2000; Prescott 1998). Focusing on
the importance of health of women and children, this study uses Pakistan as a case study for
the analysis of intertemporal health deprivations.
This study contributes in literature in three ways. Firstly, the study focuses on the demand side
of health rather than supply side of health which have been focused earlier in literature.
Moreover, this study estimate health deprivation indices and their determinants to understand
the health issues in Pakistan specifically for children and women. To our best knowledge there
is no empirical study that attempt to estimate health deprivation indices and its determinants in
case of Pakistan. Secondly, this study presents broader picture of composite indicators of health
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that posit more enhance view to assess the health deprivation rather than to focus on single
indicator and its determinants. This study develops composite indices of health deprivation of
women and children by including maximum health variables on which data is available.
Whereas, several studies incorporate health as one of the dimension like Human Development
Index, Physical Quality of Life Index (at macro level), and Poverty Indices (at micro level) etc.
Whereas more focused health studies analyze health specific variables and their determinants
e.g. malnutrition and its determinants, child immunization and its determinants so on.
Thirdly, this study uses individuals as a unit of analysis rather than household to analyze
determinants of women and child health deprivation. These health deprivation indices will also
help to analyze the reductions in the intensity and incidence of women and child health
deprivations by using Alkire-Foster (2007, 2011) methodology with an intention to motivate
policy makers to form structural policy responses to resolve health deprivations. Further, on
the basis of these indices, the determinants of weighted health deprivation status score are
obtained for mothers and children as well. The study also performs intertemporal analysis to
reveal the overtime detoriation or improvement in these indices and their determinants. The
decomposition of health indices further have importance from policy perspective that which
dimension of health should be focused on priority basis.
4.1

OBJECTIVE OF THE STUDY

This study estimate;
•

children and women health deprivation indices in Pakistan

•

Determinants of children and women health deprivation indices to understand the health
issues

109

•

The study also performs intertemporal analysis to reveal the overtime detoriation or
improvement in these indices and their determinants.

•

The decomposition of both health indices
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4.2

LITERATURE REVIEW

Child’s health is an important indicator for economic development in any nation. It also shows
significantly strong linked with other development factors such as adult health, schooling,
efficiency and earnings (Chen and Li 2009). Therefore, early childhood development plays an
important role that in which conditions a child would be living e.g pre-birth nutrition, postnatal nutrition, educational level of parents, food consumption, sanitation facilities,
environmental factors etc. Lack of standard facilities produces unhealthy children with
infection diseases and other health issues that render their physical as well as psychological
health. There is the possibility that under-nutrition children has low performance in school,
reduced productivity in labor force, greater risk for illness and premature death. All above
discussion is strongly associate with mothers that show their significant and fundamental part
in the up-bringing of their children. The health and education of mothers strongly linked with
child health. The empowerment of women in low-class societies also play significant role to
child’s health.
4.2.1 LITERATURE REVIEW
There are number of studies that highlighted the issues related to women and child health. But
most of these studies emphasized in specific dimension or direction. Following are the studies
that analyze women and child related health issues.
Adjiwanou et.al (2018) studied the impact of partners’ education on mother’s and child’s health
using the Demographic and Health Surveys (DHS) of 37 nations in sub-Saharan African and 5
nations in South East Asia. The study considered only couple data and analyzed the impact of
husband’s education on mother’s incidence of antenatal care visits and skillful birth attending.
They used multilevel logistic regressions to analyze the association between the variables. The
results showed that the husband’s schooling has strong influence on his spouse’s maternal
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healthcare specifically, when the husband’s schooling is secondary or advance secondary level.
The results reported that an extra year in husbands' education had great impact on the incidence
of antenatal care visits in almost all countries. The women with partners’ education of above
secondary level are 43 percent more likely to have four antenatal care visits. However, in 21
countries, an additional year of husband's education had an important and progressive influence
on the likelihood that mothers with small educational level would deliver their last baby with
a healthcare professional. However, the relationship becomes week when women are better
educated.
Isaia et al (2017) highlighted the importance of breastfeeding practices in Cyprus by following
the guidelines issued by WHO and UNCIEF regarding breastfeeding protection and promotion.
The study estimated breastfeeding determinants by conducting quantitative cross-sectional
analysis. The depended variable was categorized breastfeeding initiation22, exclusive
breastfeeding23, breastfeeding at three and six months and not breastfeeding. Other variables
included child gender, age of mother, schooling, employment, smoking, father’s schooling,
family earnings, marital status etc. The multivariate logistic regression were applied to infer
the results. The results reported that mothers preferred to breastfeed because they considered it
best for their child and those did not breastfeed because of negative experience in the past. The
results also reported high rate of breastfeeding initiation (93%) as compare to other countries
and low exclusive breastfeeding rate (36.7%) for six months. Whereas, duration of
breastfeeding, 3 months or 6 months, practices was far from the international recommendation
that arise the need and policy focus to improve and protect breastfeeding practices.

22

Breastfeeding initiation was defined as the placement of infant at the breast at least once.
Exclusive Breastfeeding defined as the feeding of infant with only breast milk and nothing else except minerals, oral
rehydration salts and drops of vitamins.
23
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It is generally assumed that more educated individuals live long healthy life, have fewer but
healthy children (Grossman 2010). Grépin and Bharadwaj (2015) investigated the effect of
mother schooling on child mortality in Zimbabwe. After independence in 1980, the country
commenced detailed reforms in education sector. To analyze the influence of these reforms on
health, the study employed the survey data from demographic and health survey (DHS) of
1988, 1994, 1999, 2005-06, 2010-11. By applying two stage least square, they showed that
child born to those mothers that benefited from educational reform were about 21% less likely
to die than children born to mothers24 with less education. These effects were much stronger in
rural areas and mothers with low economic background.
Akter et al (2015) explored the role of maternal schooling on child’s health. They treated underfive mortality rate as an indicator of child health. The study incorporated the Integrated
Management of Childhood Illness (IMCI) data from rural Bangladesh and apply logistic
regression for analysis. A total sample consist of 38544 children under five year of age and two
sample periods 1995-2000 and 2002-2007 were considered. The results reported that education
of mother had significant strong relationship with under five mortality rate as compare to
father’s educational level in both samples. The likelihoods of under-five mortality rate were
38% lesser for the children whose mothers attain secondary schooling in comparison of those
children with uneducated mothers. However, in case of father’s education the likelihoods of
under-five mortality rate were 16% lesser. The correlation of mother’s schooling and child
health had increased over time that emphasize the focus on female’s education promotion
schemes to overcome child mortalities in underdeveloped countries.
Avasthi et al, (2014) examined the elements of complete immunization eminence among those
Childs aged 12 to 23 months in India. They collected data according to WHO EPI cluster

24

These mothers are unable to take benefits of education reform because they are old age.
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sampling method from a sample of 384 children in urban favelas of Varanasi. A pre-test
questionnaire was surveyed from family to family visit. The statistical techniques bivariate and
multivariate logistic regression and Chi-square test were applied to analyze the elements related
to the full immunization eminence in the subject area. It was observed that 57.03% children
obtained full immunization according to the worldwide immunization program. Maternal age,
employment status of mother, parity less than or equal to two, and mother’s schooling above
secondary level were the significant determinants of complete immunization. The author
concluded that in order to achieve complete immunization against vaccine preventable diseases
among vulnerable children, the drop out issue needs to be addressed.
Grytten et, al (2014) explored the impact of mother’s schooling on birth weight using the data
of school reform during different course of time from 1967 to 2005 in 706 out of 735
municipalities of Norway. They pooled the education reforms data starting from 1967 (when
the mothers would have been 12 or 13 years old) and the data from the Medical Birth Registry
and Statistics. So the data was collected in cross sectional and time series arrangement and
fixed effects and 2SLS techniques were used thereon. The sample was constrained to those
mothers who have nine years or below nine year of education. It was explored that, there was
large impact of mother’s schooling on infant’s weight. It was interpreted that one year of extra
schooling leads to a reduction of about 0.01 or one percentage point in the likelihood of low
birth weight.
Therefore, to increase the level of minimum education from seven to nine years had successful
impact on infant health. Also, since 1960 Norway has a comprehensive parental care program
for the pregnant women which reduces the mother’s own resources to be spent on such diets
necessary for prenatal births and positively impact infant health.
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Mwangome et al (2010) explored the elements that determine mothers’ choice of pertinent
child health and nutritional habits in Gambia. The study conducted eight group conversations
with those females whose children were seen in the Keneba MRC clinic in the 12 months prior
to the study. The whole discussions were analyzed through theoretical structure of the study.
The role of poverty were immense in the study that shows number of aspect of poverty related
to child health and nutrition. First, it shows that poverty as lack of sufficient food divulge
malnutrition. Second, in most of poor communities, women deficiency to societal
empowerment and unable to regulate financial resources so that unable to provide proper food
for her children. Therefore, the study found beneficial effect of gender equality and poverty
decline initiative to enhance children wellbeing and nourishment in developing country like
Gambia. The study also reported that positive social principles and procedures embolden better
hygienic and childcare practices.
Vriendt, et al (2009) epidemiologically estimated factors of nutritional information of young
and middle age females. The study further investigated the relationship between the females’
nutritional information and dietary behaviour and influence of socio-demographic and lifestyle
determinants on the females’ nutritional information. A sample of 803 females aged 18-39
years were selected out of 4000 women. A survey was completed that covered demographical
and lifestyle factors and Nutrition knowledge. In order to investigate potential independent
relationship between females' total nutritional information and its determinants, the linear
regression was applied. ANOVA was applied to calculate variances in total nutritional
information score between the distinct classes of factor. The results reported independent
significant associations between women's nutrition knowledge (depended variable), schooling
level, age, occupational nature, smoking practices, and working position. However, there exist
no relationship for body mass index, physical functioning, living standard, and even though
they had children or not.
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Chen and Li (2009) estimated the consequence of parental schooling on the wellbeing of
adopted child in china. To separate the effect of genetic nutrition of parent on child health, they
choose the sample of 2140 adopted children between the ages of 0 to 4 years. By doing this,
they analysed the true post-natal nurturing effect. They used height for age (stunting) z-score25
(HAZ) of child to measure both the short-run and long-run health status of child. The results
of OLS regression reported that an extra year of mother’s education increases HAZ by 0.064
standard deviation. The height of child of more educated women was 0.8 standard deviation
taller than a women with primary education having height of child about 0.4 standard deviation
taller. Boys have height advantage over girls about 0.176 standard deviation. Height for age of
Chinese children relative to international standards had improved overtime because present
birth cohorts are much better in term of health. Finally, study conclude that mother’s schooling
is more essential than father’s schooling in child health though the differences are small.
Currie and Stabile (2006) linked child psychological health problems with human capital by
proposing the hypothesis that child mental health problems had great impact on adult
psychological health issues, which contribute to their work loss and increase in cost of health
care. This also indirectly decrease adult incomes and work duration by restraining their abilities
to obtain human capital. The study examined U.S. and Canadian children with Attention Deficit
Hyperactivity Disorder (ADHD) symptoms, the most common child psychological health
problem, by using the national longitudinal survey covering the period of 1994, 96 and 98. The
study found that hyperactivity is the significant factor for restraining to accumulate human
capital than physical health issues.
Trani et al (2013) estimate child poverty in Afghanistan by utilizing unique survey data,
nationally representative, collected through Handicap International. They examine children’s

25

The study also report results with weight for age (wasting) z-score.
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wellbeing based on several dimensions of capability approach. They identified ten dimension
with their indicators and cut-offs26. They adopted the methodology of Alkire and Foster (2009,
2011) to estimate multidimensional poverty among children age 5-14 years old. The study
found high level of poverty at overall level and at urban-rural areas as well. All children, girls
and boys, disable and non-disable were found to be deprived at least in one dimension out of
ten dimensions. Rural areas reported higher headcount poverty ratio and intensity of their
poverty. The results also reported high level of poverty among girls and disable children. In
term of age group, the results indicate more deprivation exist among age group of children 811 years old in urban parts and 12 to 14 year old in rural parts.
In Vietnam the level of overall poverty and specifically child poverty is high as compare to
other underdeveloped nations. Roelen et al (2010) estimated multidimensional child poverty in
Vietnam consisted on the data from Multiple Indicator Cluster Survey (2006)27. Their
methodology depend on Alkire (2008) and Biggeri (2007) that describe the choice of
indicators28 based on expert opinion, communal consent and sharing data. Their unit of analysis
was child rather than household because MICS provide information at individual child level.
The results reported that 41% of all children were living deprived of unpolluted sanitation
facility in their residence. One third of children aged 2 to 4 year old did not received all
vaccination types. According to their approach, the overall result reported that 37% of all
children were considered to be poor. The incidence of poverty is greater in rural zones (43%)
than urban zones (12%).

26

Dimensions include health, care, family assets, food security, social inclusion, education, freedom, shelter, personal
autonomy and mobility.
27 The survey technically supported by UNICEF.
28 Domain/dimension include education, health, shelter, water and sanitation, child work, leisure poverty and social
inclusion.
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4.3

METHODOLOGY

The logistic regression is applied to find the determinants of women and child health
deprivations. The dependent variable is the binary variable that is formed through the health
deprivation scores of individuals. The econometric model to analyses the determinants of
women health deprivation and child health deprivation in equation form can be written as
𝑌𝑖 = 𝛼 + 𝑥𝑖 𝛽 + 𝜀𝑖

(4.1)

Where 𝑌𝑖 the binary variable and its probability 𝜋𝑖 is conditional upon explanatory variables.
For individual i identified as deprived, we can define probability as
𝜋𝑖 ≣ 𝑃𝑟𝑜𝑏(𝑦𝑖 = 1) ≣ 𝑃(𝑦𝑖 ∖ 𝑥𝑖 )

(4.2)

The conditional mean equals the probability as follows:
𝜀𝑦𝑖 ∖𝑥𝑖 = 𝜋𝑖 × 1 + (1 − 𝜋𝑖 ) × 0 = 𝜋𝑖

(4.3)

Whereas the probability function of 𝑌𝑖 is
𝑝𝑦 (𝑦𝑖 ) = 𝜋𝑖 𝑦𝑖 (1 − 𝜋𝑖 )1−𝑦𝑖

(4.4)

To verify that the conditional mean given by the conditional probability stays between zero
and one, a Generalize Linear Models (GLM) commonly consider two link functions (𝔤) known
as probit link function and logit link function. The probit link function is not directly
interpretable whereas logit link function can be directly interpretable. The logit of 𝜋 is the
natural logarithm of the odds that the binary variable 𝑌 takes a value of one rather than zero. If
the odds are ‘even’ i.e. equivalent to one then corresponding probability (𝜋) of falling into
either category i.e. deprive or non-deprive, is 0.5 and the logit is zero. In this case, the logit
model can be described as
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𝜋

𝑙𝑛 1−𝜋𝑖 = 𝜂𝑖 = 𝛽0 + ∑𝑘𝑗=1 𝛽𝑗 𝑥𝑖𝑗
𝑖

(4.5)

Alternatively,
𝜋𝑖
1−𝜋𝑖

= 𝑒 𝜂𝑖 = 𝑒𝑥𝑝 ∑𝑘𝑗=0 𝛽𝑗 𝑥𝑖𝑗

(4.6)

The left-hand side of this equation is called the log-odds ratio which is the linear function of
the explanatory variables. However, right-hand side, partial regression coefficients 𝛽𝑗 are
interpreted as marginal changes of the logit, or as multiplicative effects on the odds. If 𝛽𝑗 is
negative, the change in 𝑥𝑗 denotes a decrease in the odds.
4.3.1 THE FORMATION OF DEPENDENT VARIABLE (𝒀𝒊 ):
As we are interested in assessing the probability of individual being deprived, we choose
censored deprivation score ci that reflect deprivation characteristics of individuals in our
analysis. To determine deprive individuals, we compare censored deprivation score of
individual (ci ) with deprivation cut-off (k=33%). If ci is above the deprivation cut-off, the
individual is identified as deprived. We then define binary random variable (𝑌𝑖 ) that takes the
value of one if the individual is identified as deprived and zero otherwise. The dependent
variable is given by:

𝑌𝑖 = {

1
0

if and only if ci ≥ k
otherwise

An overall deprivation score 𝑐𝑖 ∈ [0, 1] is computed for each person. It is computed by:
𝑐𝑖 = ∑𝐾
𝑘=1 𝑤𝑘 𝐼𝑘𝑖

(4.7)

Where 𝐼𝑘𝑖 is the value of component k of individual i and 𝑤𝑘 is the weight of 𝐼𝑘𝑖 . 𝐼𝑘𝑖 is the
binary indicator which equals to 1 when it denotes deprivation and 0 otherwise. An individual
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𝔦 is identified as ‘health deprived’ if 𝑐𝑖 ≥ 𝑘 , where k ∈ (0, 1]; and non-deprived otherwise.
Then vector c summarizes the deprivation scores of all individuals.
4.3.2 THE FORMATION OF WOMEN HEALTH DEPRIVATION INDEX (WHDI)
AND CHILD HEALTH DEPRIVATION INDEX (CHDI)
In recent literature, the concept of multidimensional approach is used to measure well-being as
compare to single index approach. To measure wellbeing of society, composite indicators of
wellbeing or indices of quality of life are used to compare individuals in the society across time
and space. However, this study focus single dimension, health, to analyze the deprivation in
women and children.
Hence, the deprivation status score calculated above is then used to determine the women and
child health derivation indices to analyze the intertemporal change in intensity and the
incidence of health deprivations for women and children in Pakistan.
The generalized form for the well-being indices is given by:
𝐼(𝑥) = [𝑤1 𝐼1 (𝑥1 )𝛽 + ⋯ + 𝑤𝑚 𝐼𝑚 (𝑥𝑚 )𝛽 ]1/𝛽

(4.8)

Where 𝛽 ≠ 0
The wellbeing index 𝐼(𝑥) is deﬁned as a weighted mean of order 𝛽 of the transformed
achievements 𝐼𝑗 (𝑥𝑗 ). The dimension weights 𝑤1 , 𝑤2 , … . . 𝑤𝑚 are all non-negative and their sum
are assumed to be equals to one i.e. 𝑤𝑗 > 0 and ∑𝑗 𝑤𝑗 = 1. Following Alkire and Foster (2007,
2011) methodology where 𝛽 is assumed equals to 1, equation (1) becomes;
𝐼(𝑥) = 𝑤1 𝐼1 𝑥1 + ⋯ + 𝑤𝑚 𝐼𝑚 𝑥𝑚

(4.9)

Which is standard weighted arithmetic mean of the wellbeing index.
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Next, we apply dual cut-off approach to this index in two steps. Firstly, a deprivation cut-off
for each indicator is applied to identify ‘health deprived’ persons. Vector z is used to summarize
the deprivation cut-off for indicator j, and it is denoted by 𝑧𝑗. If 𝑥𝑖𝑗 < 𝑧𝑗 then a person is
deprived in an indicator j and non-deprived, otherwise. A deprivation status score 𝑔𝑖𝑗 is
assigned to each person in each dimension based on the deprivation status. If person i is
deprived in indicator j, then 𝑔𝑖𝑗 = 1; and 𝑔𝑖𝑗 = 0 otherwise.
Secondly, the weighted deprivation status score of each person is obtained to identify ‘health
deprived’ people. An overall deprivation score 𝑐𝑖 is computed using equation (4.7).
4.3.3 HEADCOUNT RATIO (H)
After the identification of ‘health deprived’ individuals we calculate the percentage of the
population who are ‘health deprived’ known as the headcount ratio (H).
𝑞

𝐻=𝑛

(4.10)

Where q and n denote number of ‘health deprived’ individuals and total number of individuals
respectively. However, this headcount rate of ‘health deprived’ provide only the number of
deprived and unable to integrate for the intensity or severity of deprivation. The headcount
ratio remains unchanged when individuals who are already ‘health deprived’ become more
deprived in an additional dimension, or when their level of deprivation in a dimension
depreciates (Alkire et al 2011).
4.3.4 INTENSITY (A)
Therefore, this method not only estimate the number of the deprived individuals but also the
intensity of their deprivation is included in the measurement.
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Intensity can be defined as; “The percentage of weighted dimensions in which the average
‘health deprived’ individuals are disadvantaged is called intensity of ‘health deprivation’ It can
be obtained by:

𝐴=

∑𝑛
𝑖=1 𝑐𝑖 (𝐿)
𝑛

(4.11)

Where 𝑐𝑖 (𝐿) is censored deprivation score.
4.3.5 ADJUSTED HEADCOUNT RATIO
Adjusted headcount ratio is computed as the Health Deprivation Index. This measure reflects
both the incidence of health deprivation (the percentage of the population who are health
deprived) and the intensity of health deprivation (the percentage of deprivations suffered by
each individual or household on average). The CHDS and WHDS are calculated by multiplying
the incidence (H) to the intensity (A). Therefore,
𝐶𝐻𝐷𝑆 𝑜𝑟 𝑊𝐻𝐷𝑆 = 𝐻 × 𝐴

(4.12)

4.3.6 WEIGHING SCHEME FOR WHDI AND CHDI:
It should be noted that the results can vary depending on the choice of indicators, weight assign
to dimensions and the number of deprivations used in the aggregation process (Ravallion 2011;
Roche 2013). In literature, there are different schemes for assigning weights to the indicators
of the welfare indices, e.g. frequency based weights, expert opinion weights, statistical weights
etc. (See e.g. Decanq and Lugo, 2013; Belhadj, 2012). However, there is no single widely
accepted approach due to the lack of theoretical guidance (Alkire, 2011). Most of the studies
use equal weights for the welfare indices. However, equal weighting scheme is criticized by
researchers as well (Ravallion, 2011).
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The Child Health Deprivation Index (CHDI) has two dimensions, namely, nutrition and
wellbeing. We assigned equal weights to the dimensions of Child Health Deprivation Index
(CHDI) and unequal weights to the indicators of both dimensions on the basis of relevant
importance of the health indicator. In nutrition dimension, we assign higher weights (as
compared to other indicators) to heights for age (stunting), weight for height (wasting) and
breastfeeding on the basis of their long run impact on child’s health. Similarly, in wellbeing
dimension, we assign higher weights to immunization and diarrhoea as compared to fever and
chest & nose infection.
The Women Health Deprivation Index (WHDI) has also two dimensions, namely, health and
living standard. We assigned unequal weights to the dimensions of Women Health Deprivation
Index (WHDI) and equal weights to the indicators of both dimensions. In WHDI, 60% weight
are assign to health dimension and 40% given to the dimension of living standard. However,
we also report results by applying equal weighting scheme for the purpose of comparison in
appendix.
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4.4 DATA AND VARIABLES
4.4.1 DATA
This study uses Pakistan Demographic and Health Surveys (PDHS) for the period of 1990-91,
2006-07 and 2012-13. The all three surveys are comparable across the time periods because
those surveys utilized comparable survey instruments, methodology and questionnaires.
Therefore, PDHS is representable at the national (urban and rural) and regional levels. The
total household sample size is 13000 for 2012-13, 10,000 for 2006-07 and 9000 for 1990-91.
However, this analysis considered households with children below the age of five and evermarried women.
4.4.2 VARIABLES DESCRIPTION
This study utilized ‘individual’ as the unit of analysis rather than households. Therefore, this
analysis focused on the children and ever-married women sample as the unit of analysis to
make the children-specific and women-specific needs visible. The table 4.1(a) and table 4.1(b)
present the indicators of Women and Child Health Deprivations. Whereas table 4.2(a) and table
4.2(b) present the determinants of Women and Child Health Deprivations.
4.4.3 INDICATORS OF WOMEN AND CHILD HEALTH DEPRIVATIONS
In table 4.1, dimension of CHDI are divided into two categories, namely, nutrition and
wellbeing and both dimensions are given equal weights (50%). Further, indicators of both
dimensions assign weights according to the importance of the respective indicator. The
dimension nutrition include weight at birth, height for age, weight of child and breastfeeding.
We assign 18%, 14%, 12% and 6% weights for height for age, weight of child, breastfeeding
and weight at birth respectively. The dimension wellbeing/health include immunization,
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diarrhea, chest & nose infection and fever. We assign 20%, 18%, 8% and 4% weights for
immunization, diarrhea, chest & nose infection respectively.
4.4.4 CALCULATION OF HEIGHT FOR AGE AND WEIGHT OF CHILD
Where height for age (stunting) is calculated as follows;

𝑠𝑡𝑢𝑛𝑡𝑖𝑛𝑔 =

ℎ𝑖𝑗 − ℎ̅𝑗
𝜎𝑗

Where ℎ𝑖𝑗 is the observed height of child i in group j, where we defined grouped of child
according to the child gender and the birth month. And ℎ̅𝑗 and 𝜎𝑗 are the median and standard
deviation of the height in group j using WHO growth standard as the reference population.
Similarly, weight of child (wasting) is calculated as follows;

𝑤𝑎𝑠𝑡𝑖𝑛𝑔 =

𝑤𝑖𝑗 − ̅̅̅
𝑤𝑗
𝜎𝑗

Where 𝑤𝑖𝑗 is the observed weight of child i in group j, where we defined grouped of child
according to the child gender and the birth month. And ̅̅̅
𝑤𝑗 and 𝜎𝑗 are the median and standard
deviation of the weight in group j using WHO growth standard as the reference population.
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Table 4.1(a): Dimensions, Indicators and Deprivation Thresholds for Child Health
Deprivation Index (CHDS)
dimension

weights

indicators

Deprivation cut-off

Nutrition (50%)

6%

Weight at birth

=1 if size of child is smaller than
average or very small; =0
otherwise

18%

Height for age children whose height-for-age Z(stunting)
score is <−2.0 standard deviations
(SD) below than mean on the WHO
Growth
Standards
(2006)
considered stunted

14%

Weight of child children whose weight-for-age Z(wasting)
score is less than−2.0 standard
deviations (SD) below than mean
on the WHO Growth Standards
(2006) considered underweight

12%

Breastfeeding

=1 if child is never breastfed or not
currently breastfed; =0 otherwise

Diarrhea

=1 if child had diarrhea in the last
two weeks; =0 otherwise

20%

Immunization

=1 if child is never vaccinated; =0
otherwise

8%

Chest and nose =1 if child had problem in the
infection
Chest and blocked or running nose
(1=chest only, 2=nose only,
3=both); =0 otherwise

4%

Fever

Health/wellbeing 18%
(50%)

=1 if child had fever in the last two
weeks; =0 otherwise

In table 4.1(b), dimension of WHDI are divided into two categories, namely, health and living
standard. The dimension health given the weightage of 60% due to health indicators and
dimension living standard given the weightage of 40%. Further indicators of both dimensions
given equal weightage.
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Table 4.1(b): Dimensions, Indicators and Deprivation Thresholds for Women Health
Deprivation Index (WHDI)
Dimension

Weights

Indicators

Deprivation cut-off

Health (60%)

6.25%

Age at first birth

=1 if responded age is less than and
equal to 18 year; =0 otherwise

6.25%

Ante-natal care

=1 if responded never visit, 1 visit
and 2 visit during pregnancy period;
=0 otherwise

6.25%

Getting medical help for
self; permission to go

=1 if responded had big problem in
permission; =0 otherwise

6.25%

Getting medical help for
self; money needed for
treatment

=1 if responded had big problem in
money needed for treatment; =0
otherwise

6.25%

Getting medical help for
self; distance to health
facility

=1 if responded had big problem in
distance to health facility; =0
otherwise

6.25%

Getting medical help for =1 if responded had big problem in
self; having to take having transport; =0 otherwise
transport

6.25%

Getting medical help for
self; cannot go alone

=1 if responded had big problem that
she cannot go alone; =0 otherwise

6.25%

Health check-up after
discharge from delivery

=1 if no check-up; =0 otherwise

Sanitation Facilities*

=1 for unimproved Sanitation
facilities; =0 otherwise

16.7%

Source of drinking
water**

Water = 1 for unprotected source of
water; =0 otherwise

16.7%

Wealth index

=1 for poorer or poorest; =0
otherwise (middle, richer and richest)

Living
16.7%
standard (40%)

* Unimproved Sanitation facilities includes flush to somewhere else, flush don’t know where, open pit, open
field/bush and others.
** Unprotected source of water includes unprotected well, unprotected spring, tanker truck, cart with small tank,
surface water and others
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4.4.5 DETERMINANTS OF WOMEN AND CHILD HEALTH DEPRIVATIONS
The table 4.2(a) and 4.2(b) present the determinants of Women and Child Health Deprivations
based on literature and data availability of those variables.
Table 4.2(a): Determinants of Women Health Deprivation 2012-13

Women Health
Deprivation

Variable

Description

Female Education

Dummy equals 1 if the women in the
household has primary and 0 for
uneducated women

Husband Education

Dummy equals 1 if the husband has
primary and 0 for uneducated

Region

Dummy equals 1 if women is a
residential of urban and 0 for rural

Household size

Number of household members

5-year birth interval

Total births in the last five years

Total child ever born

Total Number of children

Women Empowerment

Dummy equals 1 if mother is
empowered in deciding to visit
relatives or family

Husband Employment

Dummy equals 1 if the husband is
employed and 0 otherwise

Female Employment

Dummy equals 1 if the women is
employed and 0 otherwise
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Table 4.2(b): Determinants of Child Health Deprivation 2012-13

Child Health
Deprivation

Variable

Description

Mother Education

Dummy equals 1 if the women in the
household has primary and 0 for
uneducated women

Region

Dummy equals 1 if women is a
residential of urban and 0 for rural

Water

Water = 1 for unprotected source of
water; =0 otherwise

Household size

Number of household members

5-year birth interval

Total births in the last five years

Father Employment

Dummy equals 1 if the husband is
employed and 0 otherwise

Mother Employment

Dummy equals 1 if the women is
employed and 0 otherwise

Sanitation

=1 for unimproved Sanitation
facilities; =0 otherwise

Wealth Index

=1 for poorer or poorest; =0 otherwise
(middle, richer and richest)
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4.5 ESTIMATION RESULTS
This section consist of five sub-sections that contain detailed interpretation of estimation
results. In second and third sub-section, the women health deprivation and child health
deprivation indices and their intertemporal analysis are discussed respectively. These sections
also report results in urban-rural breakdown. Sub-section four and five describe the
determinants of WHDI and CHDI. In final section sixth, the decomposition of WHDI and
CHDI are presented to see the input of every variable in the respective index.
4.5.1 WOMEN HEALTH DEPRIVATION INDEX (WHDI)
The results for WHDI are given in table 4.3(a). The WHDI is computed as the product of
intensity and the incidence of health deprivations for the three years 1990-91, 2006-07 and
2012-13 respectively. In 2012-13, 16.46% of women are found to experience health
deprivations as compared to 52% in 1990-91. Women’s are deprived from at least half of the
weighted indicators of health in 2012-13. The WHDI is significantly lower in urban parts
(3.36%) as compared to rural parts (23.05%). The intertemporal analysis of health deprivations
of women in Pakistan, reveal that the intensity of health deprivation experienced by women
decline from 63.12% in 1990-91 to 46.87% in 2006-07 and increased to 49.72% in 2012-13.
The 2% increase in WHDI in 2012-13 as compared to 2006-07 is attributed to the intensity of
health deprivations, however the incidence have reduced from 39% to 33%. It shows that the
average number of women deprived from the weighed set of indicators is increasing in
Pakistan. Although the incidence of health deprivations has reduced. We can say that health
deprivations are being reduced by reducing the deprivations of people only who are marginally
poor, not by decreasing the deprivations of the poorest of the poor.
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Table 4.3(a): Women Health Deprivation Index (WHDI)
1990-91

2006-07

2012-13

Pak

Rural

Urban

Pak

Rural Urban

Pak

Rural Urban

A
(Intensity)

63.12

65.42

53.67

46.87

47.16

43.75

49.72

50.04

45.68

H
(Incidence)

82.41

95.43

52.79

39.21

53.84

10.08

33.12

46.07

7.35

WHDI

52.02

62.43

28.33

18.38

25.39

4.41

16.46

23.05

3.36

4.5.2 CHILD HEALTH DEPRIVATION INDEX (CHDI)
The results for CHDI are reported in table 4.3(b). The CHDI is also computed as the product
of intensity and the incidence of health deprivations for all periods. In 1990-01 children were
deprived form 50.69% of the weighted indicators of health, which declined in 2006-07 (37%).
However, the intensity of health deprivations increased from 37% in 2006-07 to 49% in 201213. The incidence of health deprivations increased from 35.92% in 2006-07 to 40.85% in 201213. There are no significant differences experienced for intensity of health deprivations in
2012-13 and 2006-07 in urban and rural parts. However, the comparison of women and child
health deprivations show that the deprivations faced by children are higher than that of women.
The one possible reason could be the transmission of women deprivation into child deprivation
as being deprived mother.
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Table 4.3(b): Child Health Deprivation Index (CHDI)
1990-91

2006-07

2012-13

Pak

Rural

Urban

Pak

Rural Urban

Pak

Rural Urban

A
(Intensity)

50.69

59.79

50.44

37.50

37.78

37.00

49.44

49.62

48.91

H
(Incidence)

43.30

45.80

37.89

35.92

34.56

38.63

40.85

44.22

33.22

CHDI

21.95

23.26

19.11

13.47

13.06

14.29

20.19

21.94

16.25

4.5.3

DETERMINANTS OF WOMEN HEALTH DEPRIVATIONS

Table 4.4(a) reports the results of logistic regression for the determinants of women health
deprivation in 1990-91, 2006-07 and 2012-13. Apart from three variables, other variables are
significant at 5% level of significance in 1990-91. The variables which are found to have
negative and significant impact on health deprivation for women in 1990-91 are also negatively
associated in 2006-07 and 2012-13. These variables are education of women and being resident
of urban areas. The odds for being deprived from health decrease by 76% for educated women
as compared with uneducated in 1990-91 and 2012-13. Similarly, for husband’s education the
odds are 62% (2006-07) and 55% (2012-13) are in the favour of decline in the health
deprivation score. Women with large number of children are expected to be more deprived
from health. The rise in the number of children born the last five years increase the chances for
women for being deprived from health by 58% (2012-13), ceteris paribus. The increase in the
children born increase the odds for being deprived from healthy life by 4% in 1990-91 and 2%
in 2012-13, ceteris paribus. The employed husband has high influence on women’s health in
2012-13 (odds are 45%) as compared to 1990-90 (odds are 12%).
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Table 4.4(a): Logistic Regression Estimates for Determinants of Women Health
Deprivation
1990-91

2006-07

2012-13

Variable

Co-eff

Odds
Ratio

Co-eff

Odds
Ratio

Co-eff

Odds
Ratio

Female
Education

-1.42*

0.24

-1.46*

0.23

-1.41*

0.24

Husband
Education

-0.48*

0.62

-0.98*

0.38

-0.79*

0.45

Region

-2.19*

0.11

-1.98*

0.14

-1.39*

0.25

Household
size

0.02*

1.02

-0.03*

0.97

-0.01

0.99

No. of births
in last 5-years

0.90*

2.46

0.47*

1.60

0.46*

1.58

Total child
ever born

0.04*

1.04

-0.04*

0.96

0.02*

1.02

Women
Empowerment

-

-

-

-

-0.66*

0.52

Husband
Employment

-0.13*

0.88

0.01

1.01

-0.61*

0.55

Female
Employment

0.00

1.00

0.55*

1.74

0.07

1.07

Gender of
household
head

-0.09

0.91

0.40*

1.49

-

-

Constant

2.50

12.19

-0.82*

0.44

1.36

3.90

*Significance at 5%

4.5.4 DETERMINANTS OF CHILD HEALTH DEPRIVATIONS
We report results of child health deprivation in table 4.4(b). According to results educated
mothers are expected to have more healthy children, the odds to have unhealthy children are
expected to be less by 40%, 41% and 38% for 1990-91, 2006-07 and 2012-13 respectively. The
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residence in the urban area also reduces the chances for children to be deprived from health by
11% and 2% for 1990 and 2012-13 respectively. The households with large number of
individuals have higher chances to have unhealthy children. As the odds of increase in health
deprivation score of children are expected to increase by 2% with an increase in household size
for both 1990-91 and 2012-13.
Similarly, the increase in number of births increase the chances to have health deprived
children. The increase in number of births negatively effects the health of mother that in turn
negatively effects the health of her children. As the odds to have unhealthy children due to
increase in births are 6% for 1990 and 8% for 2012-13. The mother’s employment also
appeared to have important and positive impact on the health deprivation score of children for
the three years. The improved sanitation and water facilities are the prerequisites for healthy
environment, and they directly affect the individual’s health. Therefore, the unimproved
sanitation system also increases the health deprivations of children, the odds are calculated as
29% for 1990-90 and 10% for 2006-07. However, sanitation found to be insignificant in 201213. The living standard of households significantly affects the health status of children. The
children residing in poor households have high chances to have unhealthy life as the odds are
79%, 26% and 95% for 1990-91, 2006-07 and 2012-13 respectively.
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Table 4.4(b): Logistic Regression Estimates for Determinants of Child Health
Deprivation
1990-91

2006-07

2012-13

Variable

Co-eff

Odds
Ratio

Co-eff

Odds
Ratio

Co-eff

Odds
Ratio

Mother Education

-0.51*

0.60

-0.52*

0.59

-0.47*

0.62

Region

-0.11*

0.89

0.16*

1.17

-0.02

0.98

Water

-0.07

0.93

-0.35*

0.70

0.50*

1.66

Household size

0.02*

1.02

0.00

1.00

0.02*

1.02

5-year birth
interval

0.06

1.06

-

-

-0.09*

0.92

Father
Employment

0.40*

1.50

0.01

1.01

-0.18

0.84

Mother
Employment

0.25*

1.28

0.18*

1.20

0.30*

1.35

Sanitation

0.25*

1.29

-0.11*

0.90

-0.13

0.87

Wealth Index29

0.58*

1.79

-0.30*

0.74

0.67*

1.95

Constant

-1.36

0.26

-0.34

0.71

-0.38

0.68

*Significance at 5%

4.5.5 DECOMPOSITION OF HEALTH DEPRIVATION INDICES
The results for the decomposition of women and child health deprivation indices are given in
table 4.5(a) and 4.5(b) respectively. The contribution of each variable indicates relative
importance of that variable in the respective index. In case of WHDI, wealth index has high
share among all variables in three years (1990, 2006 and 2012). Whereas distance to health
facility, need transport to health facility and cannot go alone each contribute 10% in overall

29

In 1990-90 wealth index is replaced by asset variable, a household is said to be deprived if do not possess the
three small assets.
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index in 2012. However in 1990, sanitation, cannot go alone, health check-up after delivery
and antenatal care contribute 21%, 15%, 11%, and 10.68% respectively.
However, in case of CHDI, immunization has highest contribution in child deprivation,
followed by height for age (stunting) and weight for age (wasting). In both years, 1990 and
2012, contribution of immunization, height for age and weight for age is around 33%, 28% and
12% respectively. Incidence of diarrhoea contributes around 15% in overall index of 2012.
Table 4.5(a): Decomposition of Women Health Deprivation Index
Contribution of each variable (%)
Variables
1990

2006

2012

Age at first birth

7.36

5.29

4.91

Antenatal care

10.68

7.76

6.48

Health check-up after delivery

11.27

6.67

5.10

Need permission to go hospital

-

3.93

4.62

Need money for medical help

-

1.69

7.73

Distance to health facility

-

0.42

9.56

Need transport to go to health facility

-

-

10.10

Can’t go alone

15.44

0.47

10.75

Wealth Index

28.09

34.02

30.15

Water

6.38

5.62

4.99

Sanitation

20.78

34.12

5.60

Total

100.00

100.00

100.00
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Table 4.5(b): Decomposition of Child Health Deprivation Index
Contribution of each variable (%)
Variables
1990

2006

2012

Diarrhoea

9.76

2.41

15.42

Fever

3.18

0.53

3.75

Breastfeeding

2.48

92.77

3.85

Immunization

33.05

3.68

32.60

Chest and nose infection

6.98

0.61

3.93

Weight at birth

4.21

1.91

2.89

Height for age

28.05

-

28.05

Weight of child

12.30

-

12.40

Total

100.00

100.00

100.00
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4.6

CONCLUSION AND DISCUSSION

The female education, her husband’s education, household size and number of births are the
main determinants of health deprivations of women in Pakistan. The findings of Dar and Afzal
(2015) also support these results that women’s education, husband’s educational level,
occupational type and child birth order are the main determinants of maternal health care of
women in Pakistan. Other studies for the determinants of maternal health also support these
results that females’ health is significantly influenced by her education (Ross and Wu 1996).
The health deprivations are found to be higher for poorer women as compared to richest.
Mamun and Finley (2015) using Demographic and Health Surveys for 36 low to middle income
countries also found that the risk of being deprived from healthy life style is low for wealthy,
highly educated and urban women. However, none of the study computed the determinants of
weighted health deprivation score of women, as in our case.
The results of this research are also suggesting that the health deprivations of women are being
declined in Pakistan in terms of magnitude rather than intensity. On average, women are
deprived from at least half of the weighted indicators. Vriendt et. al, 2009 also highlighted that
the most significant factors of women’s maternal health and nutrition are education, age, and
occupation of women. Adjiwanou et al (2018), for 37 developing Asian and African countries
using DHS surveys also showed that the partner’s schooling had robust impact on mother’s
health. Women whose husbands are above secondary level of education are more likely (43%)
to visit ante-natal care visits as compared with women with partner having no education.
Apart from women, children also face severe deprivations of health in Pakistan. Earlier studies
emphasized on the factors of single indicator of health for children e.g. immunization,
malnutrition etc. However, this study emphasized on the factors of the weighted deprivation
score of health computed for each child. The main determinants of child health are mother’s
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education, region, household size, number of births in the last five years, water and sanitation
facilities and financial status (proxies by wealth index). Mothers having more education are
more likely to have healthy children. Moreover, being resident of urban area reduces health
deprivations of children. Aslam and kingdom (2012) report that parental schooling is positively
associated with immunization decisions of their children while empowerment of mother and
her education impact her child’s height and weight in long-term.

4.7

POLICY RECOMMENDATIONS

The child health deprivations can be decreased by improving the sources of water facilities as
the water and sanitation facilities are significantly contributing towards the health deprivations
of children. The intensity of health deprivations should be focused rather than the incidence. It
implies that people facing severe health deprivations should be focused separately to reduce
the intensity. The accessibility of health facilities should be increased on priority basis as the
women health deprivations are mainly coming from inaccessibility of health facilities.
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Chapter No. 5

5.1

CONCLUSION

This study try to highlight individual health issues by focusing on demand side of health
economics and propose a new approach for measuring individual health problems at adult,
child and women level. The diversity of the topic induce us to produce three essays so that each
essay contain detailed analysis of respective topic. This diversity of the topic also required use
of different data sources. As Pakistan is a developing country and there is no single data set
that contain rich information on individual’s health characteristics along with other
socioeconomic and demographic indicators. Therefore, this study utilizes Pakistan Panel
Household Survey (PPHS)30, Household Income and Expenditure Survey (HIES)31 and
Pakistan Demographic and Health Survey (PDHS)32.
The objective of first essay is to highlight individual health demand and demand for medical
care in ‘health human capital model’. The theoretical model which is based on Grossman
(1972) and Wagstaff (1996), we develop the structural equations for health demand and
demand for medical care. These equations contain some variables that are not directly observed
and also inter-related with each other. To overcome this issue the study adopt Structural
Equation Modeling (SEM). The Structural Equation Modeling (SEM) delivers two imperative
features of the process: (1) that the causative processes in study are characterized by a series of
structural (i.e. regression) equations, and (2) that these structural relations are used to model
conceptualization of the theory.

Data set for essay ‘Demand for health’.
Data set for essay ‘Socioeconomic inequalities in health care expenditures’.
32
Data set for essay ‘Intertemporal analysis for the determinant of women and child health deprivations’.
30
31
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To empirically estimate this structural equation model (SEM), we adopt one of the technique,
Multiple Indicators and Multiple Causes (MIMIC) model. The reason to choose this model is
the nature of our health variable that is not directly observed. This model allows the
combination of information about individuals from different health indicators without making
any assumption about their measurement unit and also allows the empirical evaluation of the
reliability and validity of those health indicators.
Therefore, the first essay utilizes a latent variable technique to build a measurement model that
combine statistical info with underline assumption that all the observed indicators of health are
manifestation of latent (directly unobservable) true status of health as revealed in their shared
(common) variances. Further, the first essay test that hypothesized model for statistical
significance in a simultaneous assessment of the whole system of variables to determine the
degree to which it is compatible with the data. If the criteria for the goodness-of-fit is
satisfactory, then the proposed relation among variables can be further evaluated.
In first essay, individual health is assessed from two prospective. Firstly, the individual stock
of health capital is analyzed with certain exogenous variables (that affect individual health in
several ways) by treating ‘Health’ as latent (unobserved) variable (this is observed with
different indicators). Secondly, the individual health is analyzed from the perspective of
demand for medical care. In this second model, demand for medical care is estimated as a latent
variable by including certain demographic and economic factors as exogenous variables in the
MIMIC model.
The Pakistan Panel Household Survey (PPHS) is used for the estimation of health demand
model. There are no specific and nationally representative individual health surveys that are
available for Pakistan except Pakistan Demographic and Health Survey (PDHS). However, the
PDHS data set does not contain the sufficient information for the estimation of health demand
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model e.g. chronic and non-chronic illness, episodes and duration of illness etc. Therefore, this
study choses PPHS to extract the information specifically for health related variables.
The finding of the study revealed that age deteriorates health capital and hence increase demand
for medical care. Education improves health capital and reduce the demand for medical care.
Females are found to be more prone to health issues and hence consume more medical care
than males. Expenditures on medical care deteriorates health capital which means that countries
like, Pakistan, health is not available as individuals are willing to spend on health care. This
shows the inefficiency of health system.
The second essay of the study focuses on the level of inequalities in health care expenditures.
In most of developing countries, the burden of healthcare financing mainly rely on households
in form of out-of-pocket health care expenditures. If this expenditure exceed form certain level
of threshold then it threaten the living standard and wellbeing of the individuals.
Therefore, the objective of second essay is to assess socio-economic inequalities in health care
expenditures in Pakistan. Our objective is to see how expenditures on health care revealed
inequalities due to income classification. The second essay also attempts to assess crosssectional association between socio-economic variables (e.g. earnings and education) and the
variable of health care. Both of these variables are important to measure health care
socioeconomic inequalities. In literature, income and education is used as a measure of socioeconomic groups (SEG). It is evident that low income earners and poor people have low health
status as compared to high income earners and rich people. Therefore, the second essay
employs income as an indicator of socio-economic status.
The second essay utilizes the nationally representative micro data HIICS/HIES in case of
Pakistan. The study also take into account different periods, 2001, 2010 and 2015 to perform
detailed comparison of socioeconomic inequalities in health care over time. This will help to
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see how far inequalities are changing over time. The results are also reported in form of
province wise and urban-rural breakdown to see whether some areas are better than other in
socioeconomic inequalities in health care expenditures.
There is wide variety of indices that can be used to measure health inequality and details of
these indices are discussed latter in literature review. This study employs concentration index
(CI) and relative index of inequality (RII) to compute health care inequality in case of Pakistan.
The study found meaningful magnitude of healthcare inequality at overall and provincial level.
The estimated values of Concentration Index for health care expenditures show that
concentration curve lies below the diagonal and Concentration Index found to be positive for
healthcare expenditures at overall, regional and provincial level. It indicates that healthcare
expenditures are concentrated among those with higher socio-economic level and inequality in
healthcare expenditures favor those with most advantage member of the society. However,
Overall and Quintile wise percentage of healthcare expenditures shows reduction over the
period of fifteen years. Households in rural areas has higher percentage of healthcare
expenditures as compared to the urban households. Demographic standardization of
Concentration index shows that number of household members above (below) age 50 increases
(reduces) the monthly health care expenditure.
The third essay of study focuses on health status of women and child as both are contributing
factor in economic development. The health status of women and child are inter-linked with
each other. The nutritional deficiency in fetus and later in early childhood affect long-term
physical and cognitive skill developments (Duflo 2000). The lower level of child health also
lead to low level of educational attainment, reduce labor participation and high risk for illness.
The role of women as mothers is evident that women’s health not only contribute to herself but
for her children’ health as well.
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The third essay contributes in literature in three ways. Firstly, the third essay focuses on the
demand side of health rather than supply side of health which have been focused earlier in
literature. Moreover, this study estimate health deprivation indices and their determinants to
understand the health issues in Pakistan specifically for children and women. To our best
knowledge there is no empirical study that attempt to estimate health deprivation indices and
its determinants in case of Pakistan. Secondly, the third essay presents broader picture of
composite indicators of health that posit more enhance view to assess the health deprivation
rather than to focus on single indicator and its determinants. The third essay develops
composite indices of health deprivation of women and children by including maximum health
variables on which data is available. Whereas, several studies incorporate health as one of the
dimension like Human Development Index, Physical Quality of Life Index (at macro level),
and Poverty Indices (at micro level) etc. Whereas more focused health studies analyze health
specific variables and their determinants e.g. malnutrition and its determinants, child
immunization and its determinants so on.
Thirdly, the third essay uses individuals as a unit of analysis rather than household to analyze
determinants of women and child health deprivation. These health deprivation indices will also
help to analyze the reductions in the intensity and incidence of women and child health
deprivations by using Alkire-Foster (2007, 2011) methodology with an intention to motivate
policy makers to form structural policy responses to resolve health deprivations. Further, on
the basis of these indices, the determinants of weighted health deprivation status score are
obtained for mothers and children as well. The study also performs intertemporal analysis to
reveal the overtime detoriation or improvement in these indices and their determinants. The
decomposition of health indices further have importance from policy perspective that which
dimension of health should be focused on priority basis.
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The third essay follow Alkire-Foster (2007, 2011) methodology to compute deprivation
indices. The deprivation indices are calculated as the product of intensity and incidence of
health deprivation. The progress in the index means improvement in the indicators of
deprivation rather than number of deprived persons. The results show that women are deprived
from at least half of the weighted indicators of health in 2012-13 (intensity). The overall
deprivation has decreased from 52.02% in 1990-91 to 16.46% in 2012-13. In case of child
health deprivation index (CHDI), intensity of health deprivation increased from 37% in 200607 to 49% in 2012-13. The overall deprivation has decreased from 21.95% in 1990-91 to
20.19% in 2012-13. This important finding suggest that to improve the index, focus should be
placed on intensity rather than incidence. The incidence only provide information about
number of deprived individuals and do not consider severity of deprivation. Whereas intensity
take into account severity of deprivation and deterioration in particular dimension (AlkireFoster 2007, 2011).
The determinants of WHDI are female education, husband education, household size, women
empowerment, no. of births in last 5 years and husband employment. The determinants of
CHDI are mother’s education, household size, sanitation, financial status and parent’s
employment. The decomposition results show that wealth index contribute highest share in
WHDI. Whereas, in case of CHDI, immunization has highest contribution followed by height
for age and weight for age.
It is suggested that the government will need to take measures to increase educational
opportunities that lead to formation of human capital and also beneficial to combat healthcare
inequality. To narrow the gap in living standards and to provide financial support to the lowincome groups of the society either in form of health insurance facility or low fee for hospital
treatments. Enhance health facilities that target female population specifically 15-49 years of
age. In Women Health Deprivation Index (WHDI), deprivations are mainly coming from
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inaccessibility of health facilities. Similarly, child deprivations can be decreased by improving
immunization and sanitation facilities. Overall, intensity of health deprivation should be
focused rather than the incidence.
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Appendix
Result’s Comparison of Child Health Deprivation with Equal Weights to
All Indicators
Table 4.5𝒂′ : Logistic Regression Estimates for Determinants of CHDI
1990-91

2006-07

2012-13

Variable

Co-eff

Odds
Ratio

Co-eff

Odds
Ratio

Co-eff

Odds
Ratio

Mother Education

-0.30*

0.74

0.05

1.05

-0.26*

0.77

Region

-0.15*

0.86

-0.03

0.97

-0.17*

0.85

Water

-0.18*

0.83

0.14*

1.15

0.36*

1.43

Household size

0.02*

1.02

0.03*

1.03

0.01

1.01

5-year birth interval

0.08*

1.08

-

-

-0.22*

0.81

Father Employment

0.56*

1.75

0.18

1.20

0.02

1.02

Mother
Employment

0.31*

1.36

-0.04

0.96

0.30*

1.35

Sanitation

0.19*

1.20

0.08*

1.09

-0.01

0.99

Wealth Index

0.58*

1.78

0.28*

1.32

0.41*

1.50

Constant

-1.51

0.22

-3.00

0.05

-0.11

0.89

*significance
Table 4.6𝒂′ : Child Health Deprivation Index (CHDI)-PDHS
1990-91

2006-07

Pak

Rural

Urban

Pak

Rural

A (Intensity)

48.58

48.53

48.72

46.49

46.92

H (Incidence)

42.50

44.39

38.40

8.12

CHDI

20.65

21.54

18.71

3.78

2012-13
Urban

Pak

Rural

Urban

45.45 46.84

47.08

46.13

8.62

7.14 41.88

44.80

35.30

4.04

3.24 19.62

21.09

16.28
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Table 4.7𝒂′ : Decomposition of Child Health Deprivation Index

Variables

Contribution of each variable
(%)
1990

2006

2012

Diarrhoea

6.96

11.72

10.69

Fever

15.19

16.63

16.91

Breastfeeding

3.08

19.60

4.82

Immunization

20.12

25.09

18.68

Chest and nose infection

16.01

9.80

10.47

Weight at birth

9.52

17.16

8.35

Height for age

17.19

-

18.01

Weight of child

11.92

-

12.06

Total

100.00

100.00

100.00
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