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Do multigenerational (co-residential) families have protectivectesffen elderly
health? Demographic literature on aging in developing countries has $tarted
examine this question as the contours of global population have been undergoing
dramatic changes. Nevertheless, the theoretical and empiricaiureeon the relative
benefits for the elderly of residing in multigenerational households versus living
alone, have remained remarkably elusive. In part, the empirical inconsigency
result of a significant methodological gap in the extant literature: mostieahpi
studies are based on cross-sectional data where the authors have been largely

unsuccessful in eliminating explanations based on the possible selectios effect



India offers an interesting context to study this relationship as the countryesges

a growing elderly population coupled with a severe lack of institutional systems of
care for the aged. This dissertation draws data frorintha Human Development
Survey (2004-05) a nationally representative, multi-topic data set of 41,554
households. It focuses on the relationship between household composition-whether
the elderly are living independently, with children, or with other relatives-antt shor
term morbidity in the last month. The analysis uses standard multivariatesiegre
models and a relatively unconventional technique-propensity score analysis to
account for the endogeneity/selectivity problem.

Three particularly salient conclusions are drawn from this researsh.tousehold

level analyses using propensity score methods highlight the importance of
multigenerational families to the health of the elderly. These ressitsaggest

health effects of household wealth, urban location, the number of adults in the
household, and (male) gender. A second set of analyses show that multigenerational
families also spend more on medical care when the elderly do get sick. Moteover t
same set of household variables that predict better elderly health (wealth,
urbanization, adults, gender) also predict higher medical expenditures. ,Finally
multilevel analyses, using district-level data from @ensus of India (2001),
corroborate the “urban advantage” finding and demonstrate that health of thg elderl
is affected not only by household compositional factors (e.g. living arramgenet

also by the larger context created by urbanization.
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CHAPTER 1: STATEMENT OF THE PROBLEM AND

CONTRIBUTION OF THIS DISSERTATION

Statement of the problem

Do multigenerational extended families have protective health effects olaldhky e

in India? If so, what are the factors that affect the strength of thehegintd

positive association between co-residence (living with adult children dadidy
members) and elderly well-being? Do compositional factors such as househtitd we
mediate the relationship between co-residence and better health outcoroes and/
higher iliness associated health spending among the older population? Does context
in terms of level of economic development and medical infrastructure infludreces t
association between living arrangements and elderly wellbeing? Aregreder
differences in the aging experiences of men and women in terms of thewr healt

outcomes?

In developing countries, with shrinking family sizes as a result of profound
socioeconomic and demographic transformations, these aging issues havéegoermea
the recent academic and policy debates. The current dissertation sigstiynat

examines these questions and provides answers based on robust empirical findings.



Contribution of this dissertation

This dissertation’s contribution to the fields of social demography and aging is both
empirical and methodological. Past studies on India have provided descriptive
summaries of living arrangement patterns of the elderly. Studies from both
biomedical and social science perspectives have examined health outcomes and
health behaviors of the elderly. However a systematic examination oithe li

between the two phenomena-household structure and health-has been missing from
the demographic literature on India. Hence, one of the unique contributions of this
dissertation is that it has taken a step further by empirically exagniboth the health
and the living arrangement dimensions of aging simultaneously. This dissertati
takes advantage of a relatively new and an extremely rich datasktdjdoe Human
Development Survef004-05) that allowed for measurement and empirical
investigation of the links between living arrangements and health of dyeld
Previous analysis of this topic has not only been limited in the demographic lgeratur
on India but is often not theoretically grounded. This dissertation has advhisced t
field of research by developing a conceptual framework that draws from some
dominant tradition of study on families and intergenerational relationships (e.g.
frameworks of familism and the rational choice framework). Incorporatitinese
perspectives has helped in informing and understanding the results that follow from

the empirical analyses of this dissertation.

This dissertation makes a significant methodological contribution to tkedfielging

in developing countries. Demographers have a longstanding tradition of mypgagi
2



debates about drawing causal inferences from observational data (Moffitt, 2001,
2005; Smith 2003). However, researchers are often limited by the data in thair abili
to examine causality. Similarly, in this dissertation the causal undertohne lofihg
arrangement and health link cannot be downplayed. Social scientists andiatadistic
alike have developed a range of measures and complex statistical procedeatembas

the counterfactual model of causality.

Health research using a non-experimental, observational design haschpetatem

of selection bias. Experimental designs can estimate a causal eftazhpgring a
treatment group with a control group (i.e. the group that does not experience the
treatment), but health research based on observational data can be biased either
because of self-selection or some systematic judgment by the reséasdiecting
units to be assigned to treatment. This dissertation employs alternatiyicahal
strategies (i.e. the propensity score methods) to “correct” for sanipdéice bias

due to observable differences between treatment and comparison groups. Propensity
score methods (e.g. matching) essentially simulate an experimental agerghe

data have been collected. The propensity score methods artificially estinent

and control groups by balancing the distributions of all observed covariates before
estimating treatment effects. This methodological approach has beenlgnsed

in statistical and biomedical literature but less commonly in sociollogisaarch.

This dissertation adopts an array of specifications of the propensity schi@iset
and makes a unique methodological contribution to the field of aging by improving

our understanding of causal relationships.



This however does not suggest that the current dissertatigndwesicausality.

Instead, these methodological approaches/specifications have increased the
confidence in the estimates that follow from the analyses. In other wordsnlgy usi
propensity score methods as a complement to the standard regression techniques, the
results from this dissertation give additional validation to support the causalearigum

in the living arrangement-health link.

This dissertation makes several significant contributions to the field g agi

developing countries. Recognizing the importance of context (rural-urban and
regional differences) in shaping health outcomes in developing countries, this
dissertation also conducts multi-level analyses to examine the distirecbfole

household level and contextual level factors in shaping the association between living
arrangements and elderly wellbeing. To the best of my knowledge, no other study on
India has located their analyses of living arrangements in the contextsi¢ gieve.
Furthermore, in order to extend existing knowledge on health care and health
expenditures research in developing countries, this dissertation closelynesda
expenditure patterns on health care for the elderly who have reported themsklves s

in the past one month.

Finally, a related yet important contribution of this dissertation is foryaligkers
and program designers. In practice, policy makers have to make difficultmardst

decisions in resource-poor developing countries. In the absence of randomized,
4



experimental trials (which are neither ethical nor realistic options))ajavnental
investments on health, public policy and family planning programs require adequate
understanding of causal inferences based on observational data. The current

dissertation is a step towards that direction.

The results from this dissertation highlight the need for developing conceptual tools
to better our understanding of macro-level contextual factors as well aslevet
intra-household allocation of resources that influence health behaviors of the
population (here, the aged). Examining these issues-living arrangemerits, heal
outcomes, medical expenditures, wellbeing- is an important exercise in not only
enriching the demographic literature on aging in India but also in informimngypol
makers about a high risk group. This dissertation makes a timely contribution to the
field of aging because India is now engaged in a careful reassgssEmational

retirement and insurance policies



CHAPTER 2: BACKGROUND

Preamble: Aging Research in Developing Countries

The contours of global population have undergone marked changes over the past
several decades. With the notable exception of countries in the African contieent, t
populations in most developing nations are aging rapidly (Palloni, 2000). The
combination of high fertility and declining mortality (particularly due to maidic
breakthroughs) during the twentieth century has resulted in large and rapabes

in elderly population as successively larger cohorts step into old age. In addgion, t
ongoing demographic regime of sharp decline in fertility rates (trigdeye
improvements in birth control technology, women'’s increased labor force
participation and increasing demand for child “quality” as opposed to quantity) in
most developing countries, will result in an increasing proportion of elderly persons
to the total population in the near future. More specifically, though the world
population is projected to increase 3.6 times from 1950 to 2050, the elderly
population will increase by a factor of 11; moreover the 80+ age group webise

by a factor of 27 (National Institute on Aging, 2007; United Nations, 2008).
Furthermore, studies on developing countries have indicated that most of this growth
will take place in developing countries and over half of it will be in Asia, in two
major population giants of Asia-India and China (Rajan, et al 1999; Rajan, et al,

2003).



Table 2.1 shows the phenomenal rate of global population aging. The table presents
availability ratios estimated in 1995 and projected to 2020-25 for selected regions of
the world. What is interesting about this table is that it highlights the increase
homogeneity projected to prevail in 2020 as opposed to heterogeneity in 1995. It is
important to note that the convergence of this indicator of aging is “not just thie res

of the smoothing effects embedded in the persistence of a demographic regime, but an
outcome of more rapid population aging countries with late demographic transitions”
(Palloni, 2000: 3).

[Table 2.1 about here]

Literature on aging in developing countries has often referred to the rapid aging
phenomenon as a “problem”. The reasons are straightforward. The twin factors
leading to sharp changes in the age structure of the population in developing countries
is well known-sharp fertility decline after 1970 and mortality decliner &f©50.

However these changes in the population structure are faster than the ¢hanhges

take place in the social and economic conditions in such countries. More specifically,
the institutional context in most countries is characterized by insufficidatligloped
capital markets, high risk and economic uncertainty as well as lack af security
schemes and pension plans. Palloni (2000) rightly describes this process as
“incongruence between the speed of the aging process and the institutional’ contex
These processes in turn have important demographic and social consequengces. First
the elderly who are attaining the age of 60 or 65 now or in the near future belong to

cohorts whose wage earning history is fragile. Again, these are also the ediugés
7



levels of education are lower than they are among the elderly in develmpades
(ibid). The educational composition of this group makes them economically
vulnerable as they are less likely to have access to income derived frogssavi

accumulated assets.

Second, there is a marked gender disparity in health and socioeconomic outcomes
among the elderly. Elderly females not only have higher levels of mortalithdéut

fact that their education and labor force participation rates have histpataled at
lower levels, make them totally dependent on other family members for support and
care. Furthermore, literature has consistently demonstrated that wodrelaping
countries, where public assistance is meager, are more likely to end up in poverty
their old age. In urban China, 41 percent of old women have annual incomes below
an extreme poverty line compared to 4 percent of old men; in Venezuela, women
account for two-thirds of old people in the lowest income decline; in India, nyajorit
of the elderly women in both rural (58 percent) and urban (65 percent) are entirely
economically dependent on others for food, clothing and healthcare (Cangping, Wu,
1991; Mitchell, D, 1993; Kumar & Anand, 2006; Smeeding, et al. 2008). Since most
of the elderly persons (especially women) in such countries live with thelresm

the dominant living arrangement-their economic security and wellbeingrgedyla

contingent on the economic capacity of the family unit.

These changes also triggered a surge of interest in elderly livingjamants in

developing countries among sociologists, family demographers and economists. The
8



theme of living arrangement, however, has been approached from different
perspectives. For example sociologists consider living arrangements luader t
broader issue of household and family organization; economists look at it in their
research of intergenerational transfers and demographers have releetsty s
exploring the issue of living arrangement as a consequence of fertilityechadg
population aging. Regardless of the approaches and goals, there is no doubt that
demographic changes occurring in most developing countries have certainlyaled t
new impetus in studying living arrangements in these countries. This surgerest

in living arrangements in the face of a rapidly aging population in India hagiee
motivation behind the current dissertation. | provide a synthesis of existing ehpiric

literature on living arrangements in the next chapter.

Hence, given this background it is no surprise why the Second World Assembly on
Ageing convened by the United nations in April 2002, adopted the Madrid
International Plan of Action on Ageing (MIPAA) called for public action and
intellectual discourses in three major areas: (a) aging and develogb)drealth and
wellbeing into old age; and (c) enabling and supportive environments for the aged. In
this connection, the MIPAA also emphasized the importance of studying living
arrangements of the older adults in developing countries as living arrangenvents ha
implications for macroeconomics and infrastructure of the society in such esuntri
While there is an increasing recognition and concern about aging and its atiomc
among the scientific community, knowledge about actual living conditions and how

they affect older adult well-being is limited in most developing countridsrare



specifically in India. This dissertation addresses this gap by anglifz relationship
between living arrangement and well-being of the elderly, while hightiglstbcio-

economic determinants at both individual and contextual levels.

In the next sections, | summarize recent demographic developments imaidiats
the stage for a more detailed empirical investigation. In the processreaisw the
recent changes in government policies as a response to the rapid populagan agi
the country. The next chapter will provide a description of the theories, models and
empirical literature pertaining to intergenerational relationshiyasgliarrangements

and health of the elderly in developing countries.

Setting the Stage: The Indian Demographic Scenario

Recent estimates show that India has almost 80 million elderly persons labaget

of 60 (as compared to China’s 127 million); which constituted around 8 percent of the
total population (National Sample Survey Organization ,61st Round-2004-05; India
Human Development Survey, 2004-05). In addition, projections indicate that the
elderly population (age group 60 and above) is expected to increase to 179 million in
2031 and further to 301 million in 2051 (Rajan, et al, 2003). By the year 2025, the
elderly population in India and China combined will account for 38% of the world’s

total elderly population (Rajan & Liebig, 2003).
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There are several factors that are contributing to the aging of India’s popula
including falling fertility rates and increasing life expectanfy.Indian born in

1950, for example, could expect to live for 37 years whereas today India’s life
expectancy at birth has doubled to 69 years; by 2050 it is projected to increase to 76
years. While this is not exactly comparable to the developed world (wheegaver

life expectancy is 78 years), it is similar to the average of other develapingries

(66 years) and is projected to rise to another decade by midcentury. This trecid refl
significant declines in infant and adult mortality rates and improvements ivalurvi
rates at all ages. As a result, India’s population will rise from 1.2 billion taday t
estimated 1.6 billion by 2050, with a much larger share of the elderly population (See
Figure 2.1).

[Figure 2.1 about here]

However, studies have consistently pointed out that India’s elderly potefdicly
significant economic insecurity (Rajan & Mathew, 2008; Bloom, et al 2010 ) due to
lack of social security provisions, informal sector employment and risk @irmaj
health expenditures, making majority of elderly fully or partially depenolemthers
for meeting basic needs (Table 2.2). Elderly women are particularly ableagiven
the differences in men and women’s matrital histories, allocation of economic
resources/land ownership and employment opportunities which are further
exacerbated in patriarchal settings. More specifically, the longesxipectancy of
women, on average and the normative age gap between husband and wife make

widowhood more likely for women than men. In India, data show that among elderly,
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while 56 percent of women are widows only 18 percent of men are widowers. Among
the oldest (70+), 75 percent of women are widows, while only 28 percent of men are
widows (India Human Development Survey, 2004-5; Census of India, 2001).

[Table 2.2 about here]

Finally, though the Indian government has started planning for its aging population
(discussed at a greater length in the next sections), there is no systamdgtans

India that looks at the potential dramatic implications of population aging on
familial/social support systems and disease burdens. The current dsseéstatstep

in that direction.

The concept of old age in India
The concept of old age differs across societies and has been undergoing aafgireat de
of change. Studies have perceived aging in different contexts as the outcome of
biological, demographic, sociological, psychological and other processes. As
Hermanova (1988), rightly points out that the chronological age does not necessarily
measure physiological or psychological age. In the Indian context, agimgutigse
dimensions. Conventionally, aging is associated with wisdom, respect and relieves
the elderly from family responsibilities. However it has been also dria women
in general experience greater continuity of roles (ongoing contribubahsnestic
chores and kin-keeping activities) as they age as compared to men who erperienc

role disruption (Yount, 2009). Again, both elderly men and women seem to be

12



negatively affected from a sense of isolation and loneliness, absence of agiutanin

role in social life, material insecurity and increased dependence on others.

Finally, as mentioned earlier, aging in India has a unique gender dimension as in
many other developing countries. Women tend to marry older men; hence women are
more likely to be widowed and live in the widowed state for longer periods. Studies
on widows are relatively fewer in number, but most studies concur that widows form
a particularly disadvantaged group in terms of health and economic resources. More
specifically, studies on south Asia and elsewhere have consistently deteahstra
economic deprivation associated with widowhood as a result of lower levels of
education, limited income earning opportunities, restrictions on remarnage a
patriarchal kinship norms (Rahman, 1990; Chen, M & Drez, 1992; Agarwal, B,

1998). Additionally, data (Census of India, 2001; National Family Health Survey,
India, 2005-06) as well as empirical studies (Chaudhuri & Roy, 2007) from India als
demonstrate that older women are also more likely to live alone than older men.
These patterns not only highlight the vulnerabilities of the elderly men andrwome

but is also indicative of the elderly persons’ (particularly, elderly women’s

tremendous dependence on family for support and care. These different dimensions of
the aging process in India have been examined in this dissertation while
understanding the link between living arrangement and health outcomes of the

elderly.
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Socioeconomic transformations and the changing face of aging in India
India has been undergoing rapid economic transformation including urbanization,
modernization and globalization that seems to have complicated matters ftirther; i
has been often argued that developing countries like India are not institutionally
adapted to handle the transition from traditional social support systems faleHg el
to more modern ones (Treas & Logue, 1986). Further, the concept of family as a
single unit is fast changing with fragmentation and out-migration of yoamgyf
members, thereby increasing the challenges and vulnerabilities oflénky glersons

who are staying behind.

Compounding this set of changes are the changing social expectations regigating f
obligations. Nuclear households, characterized by individuality and independence ar
increasingly preferred among young married/unmarried adults, parycumlarban
settings. Arguing in similar vein, some authors have noted a possible change that
would take place in recent future-increased share of Indians living is lgiding to
greater number of women participating in paid employment (Bloom, et al 2010). In a
setting where women are expected to be the primary caregivers, worksieout

home would decrease their ability to care for aging parents/in-lathegh it might
increase their capacity to provide their parents with financial assistémespective

of the nature of the association, studies have consistently expressed concerns over
women’s increased income earning opportunities and the associated implications f

living arrangement and elderly care.
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In light of these demographic and socioeconomic changes, the government of India
has introduced policies to tackle the growing challenge of population aging. Some of

such plans and policies are discussed in the next section.

Pension System and the Parental Responsibility Law
Given the above socioeconomic transformations in the face of rapid population aging,
there is a widespread belief that erosion of the traditional familgegstvhereby the
elderly commonly reside with children or relatives will hinder the levetddsrly
wellbeing. This outcome is likely if this newer potential regime with loeeels of
co-residence is not accompanied by scaling up the institutional support faiehg el
(in terms of pension and insurance schemes) and changes in familial transfers.
Although India has had a long standing tradition of providing pension support, this
has been limited only to handful of those elderly who worked in the formal, organized
sector (Chanana & Talwar, 1987). Beginning in 1957, several states in Indiasave al
provided financial support and in-kind assistance for the indigent elderly, ranging
from Rs 75 to Rs 300 (about $2 to $7.50) per month. In addition, the Indian
government with assistance of the state governments established the Naitional
Age Pension Scheme (NOAPS) and Widow Pension Scheme to provide some relief to
the elderly who are destitute (i.e. below the poverty line). However datalricia
demonstrate that less than 8 percent of those aged 60 and older receive pension from
NOAPS and less than 3 percent of widows receive the widow pension (Desal, et al,

2010). These observations are echoed by other authors who have concluded that most
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of the Indian government schemes for the elderly are under-funded and that the older
population is grossly under-served (Ponnuswami, 1999; Dandekar, 1996; Rajan, et al,

2004)

Against this background, the Indian government (like some other countries such as
Singapore and Thailand) has introduced laws to re-assert family obligaticarsl tow
the elderly (Knodel, et, al. 1997). The law-Maintenance and Welfare of Parents and
Senior Citizens Act, 2007-mandates adult children to provide care and financial
support for their elderly parents (See Box 2.1 for a detailed description ofvhis la
Typically, to maintain a living, the elderly rely on personal savings, faonily
government support. | have identified two issues with this recent legislatisty. Fir
with legislation for parental support it is clear that it is primarilyrgsponsibility of

the family, rather than the government to care for their elderly. This can be
particularly problematic for dual-earner families where caring foettierly can get
challenging and expensive. Second, neither does the legislation take into
consideration the income and work status of the care-giving adult child, nor does it
considers the possibility of intergenerational conflicts that may aristoduge

residence (Hermalin & Yang, 2004). However without a systematic exaom redt

the link between living arrangement and elderly health, it is premature ® fluelg
multifaceted implications of this family based policy. The next chaptets foc the
living arrangement-health link while paying careful attention to the direct

causality.

[Box 2.1 about here]
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Table 2.1: Availability ratios for selected regionsn the world

Region Availability ratios
1990 2020-25
Eastern Asia 7.2 4.6
South Central Asia 9.4 7.3
South Eastern Asia 9.9 6.8
Western Asia 9.3 7.2
Eastern Europe 4.6 3.6
South America 8.7 6
North America 4.8 3.5

Source: United Nations, World Population Prospects (1998 revision); Adapted from
Palloni (2000)

Note: AR is the ratio of population aged 15-59 to the population aged 60+. One can
calculate the age specific ARs for ageAR(x) as the ratio population aggdo the
population agea-t(x) (Palloni, 2000).

Table 2.2: Dependency Status among Elderly in Indigper cent)

Dependency Status Rural Urban Total

Male | Femalee Male Female Male Female Total
Not dependent 36.4 24.7 38/6 22.4 37.2 23.8 30.6
Partially dependent 18.6 17.1 16 13.4 17.6 15.6 16.6
Fully dependent 45 58.2 454 64.2 45(2 60)6 52.8
No. of Elderly 10491 9954| 6286 6473 16777 16428 33205

Source: 5% National Sample Survey Organizatjdndia (1995-1996) quoted in

Rajan & Mathew (2008).

Note: The authors used the concept of “Dependency status” to indirectly assess the
level of poverty among Indian elderly according to gender and place of residence
The elderly in the sample were asked to describe their state of their economic
dependence. It can be presumed that partially and fully dependent eldenly anes
who are very likely to coreside with other family members including aduttrehi,

given their poor financial status to support themselves.
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Figure 2.1: India’s changing age structure and poplation aging
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Source: United Nations, World Population Prospects (2008 revision)

Box 2.1: The government of India’s family based campaigns in the face of

population aging

Maintenance and Welfare of Parents and Senior Citizes Act, 2007
Ministry of Social Justice and Empowerment, Govezntrof India

“An Act to provide for more effective provisions forthe maintenance and
welfare of parents and senior citizens guaranteedna recognized under the
Constitution”

(The Gazette of Indjavlinistry of Law and Justice, New Delhi, India)

+ The Act mandates that adult children who have ataed their parents or
have treated their elderly parents with negle¢heir homes will have to

face penal provisions and imprisonment up to timeaths or a fine of Rs

5000 ($110 approx) or both.
+ Tribunals have been set up across states to takasgs of senior citizens
and address reconciliation and maintenance issues

+ The Act empowers senior citizens to contest thein oases in the tribunals

The tribunals can also ask adult children or redegito provide maintenance

of up to Rs 10,000 ($219 approx) monthly to eld@dyents/senior citizens
The Act has been fully implemented in 7 states and partially implemented

in all except 4 states

Full report accessed ahttp://socialjustice.nic.in/oldageact.php?pageid=1




CHAPTER 3: REVIEW OF THEORETICAL AND

EMPIRICAL LITERATURE ON LIVING ARRANGEMENTS

AND WELL-BEING OF THE ELDERLY

Given the general overview of the demographic scenario of the developing world and
India, in particular (i.e. Chapter 2), this chapter will focus specificalljherinks

between household structure (e.g. living arrangements) and well- being afdHg.el

To do so, this chapter will provide a synthesis of theories and models and will also
review issues drawn from empirical studies on developing countries. The goal of this
chapter is to show how theoretical and empirical literature on households, norms and
intergenerational transfers locate living arrangements of the elderlyeXdrsise

will be useful in constructing the conceptual map for this dissertation projéicdbéwi
discussed at length in Chapter 4). | will conclude this chapter by revielneng t

current status of aging research in India and how | contribute to this limited but

growing body of literature.

Living arrangements and health of the elderly: Theoretical Perspectives

The study of levels, patterns and changes of living arrangements amotugthe e
has been an important though not always a central feature of sociology and
demography of the family (Levy, 1965; Berkner, 1972; Wall, 1989; Smith 1993).
Classical theories on family that considered effects of industrializatigpoged that
there will be convergence of multigenerational family systems to thegalrype

where nuclear family becomes a more independent kinship unit (Goode, 1963). These

19



theories also argued that there will be loss of status and control by older passans
result of family disintegration (Cowgill & Homes, 1972). However, thesesiclals

theories did not withstand empirical testing which led to alternative exjasdhat
borrowed ideas from different disciplines (EIman & Uhlenberg, 1995). Using the

1910 Public Use Sample (PUS) data, the authors’ empirical examination revealed a
very high prevalence of multi-generational living arrangements amoeg @dsons

in the United States during the first half of the twentieth century, contrary tonalsat
suggested by the convergence theory (ibid). Furthermore, the argument about loss of
power and authority was also not supported by the findings of this study. Splgcifical
the authors showed that in most cases the elderly persons were heads of households
suggesting that the elderly continued to provide economic and within-the home.

support.

Several theoretical perspectives, spanning diverse academic dis;iphne
conceptualized living arrangements of the elderly as a key element of brotielerspa

of household organization and intergenerational transfers. However to understand the
links between living arrangements and elderly well being, there is a need &tlexat
theme within the broader and distinguished tradition of studies of families and
households. Thus in this section, | will review some of the dominant frameworks,
namely evolutionary perspective, framework of familism, rational choice ditgl uti
maximizing perspectives, to study the links between household structure and
wellbeing of the elderly. In the process, | will also briefly describe tegde.g.

theories of preferences and diffusion) that explain the recent trends in living
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arrangement patterns which in turn have important consequences for elderly
wellbeing. Surprisingly, the theoretical literature is not very cleahisrstore for
although most of the explanations are usually in the expected direction (i.e. living
with children and kin is associated with better health outcomes among the elderly),

there are few that suggest the opposite.

Intergenerational transfers and the evolutionary framework
Several authors have developed frameworks that link intergenerationattsaiosf
formulations based on evolutionary theories. Although the focus of these theories has
been more on explaining fertility behavior but in the process the theories do shed light
on the potential link between multigenerational families and wellbeing ofded\el
Proponents (Kaplan, 1994; Lee 1997)of these theories suggest that strong kin
networks, familial bonds and the prevalence of household extension were dominant in
earlier societies where they operated as mechanisms to spread thesksghf ¢
childbearing and sustain a high fertility regime that offset high infant attholoid
mortality. These arguments stress the role of grandparents as an nhpoutae of
support to younger relatives. The authors argue that strong family bonds and
household organization were designed not only to reduce the costs of supporting and
caring for grandchildren, but also to improved the general wellbeing ofteadyr
involved. Echoing similar observations, (though not invoking evolutionary principles)

Caldwell's (1976) theory of intergenerational flows links strong multigercaraiti
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family ties to the maintenance of high fertility and improvements inrgenelibeing

of all members involved. However Palloni (2000) argues that though the
intergenerational transfers and evolutionary interpretations are important in
understanding modern day living arrangement patterns, the evolutionary argaiment
“excessively loose as it does not identify precise mechanisms ensuripgy$istence

of networks, bonds and exchanges that result in a high density of transfers toward the

elderly, and as part of these, co-residence with children and kin” (ibid: p 27).

Rational choice and utility maximizing framework

Historically, the dominant model of family decisionmaking (Becker, 1974, 1991) in
economics is based on the rational choice framework in which living arrangement
decisions are made from a discrete set of alternatives as summaraédlsehold
production function (Schwatrz, et al 1984; Wolf, 1994). These authors argue that
variations in children’s willingness to “supply” coresidence are incorporatedhe
framework and can be viewed as operating through household production and/or
division of household output. This framework is similar to the exchange and
reciprocity models that view interactions among family members ag bery much
like interactions between two unrelated parties. From these perspectivey, elde
parents can “buy” the care and attention of their adult children with promises to
provide the latter with bequests or other transfers (Berntetiad,1985). Caring and
coresiding with elderly parents, for example, could be given in response tacessour

received long ago, perhaps in return to parental investment in schooling, caring for a
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young grandchild, help with buying a home or land or in response to expected future

compensation, as with a bequest.

A related perspective is looking at the living arrangement decisions fraifitya
maximizing framework. In this framework, utility of each possible livinguagement
is compared and the individual chooses the living arrangement that yields highest
possible long-term utility. Most of the recent studies on patterns and deternahants
living arrangement in developed countries are conceptualized within thievirak
(McGarry and Schoeni, 2000; Fontaine, et al, 2009). However in the context of
developing countries where coresiding with adult children is near univer$g}, uti

maximizing frameworks do not explain motivations for living arrangementidasis

Frameworks of Familism
The theoretical literature that connects living arrangement withlglelbeing is
based on cooperative models where families are characterized as mxhibiti
intergenerational solidaritsthat helps them to function as cohesive units (Bengtson,
et al 1991; 2000). According to the authors, intergenerational family solidaaty i
multifaceted, multidimensional construct that is reflected not only throughaseve
dimensions of parent-child interaction (e.g. resource sharing, affectiotipesat
support) but also in the strength of familism norms. In some societies, such as the
United States, where individuality and independence are given more prority, older

adults may prefer to live independently. In other settings, where demonstration of
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filial piety is important, coresidence with adult children is normative. Thusatne s
family behaviors (and hence family arrangements) may have differentanpis
for health outcomes across different societies (Krause & Liang, 1993;e€hén

2008).

In contrast to this idea of solidarity and cooperation, authors have also redatpaize
parents and children, husbands and wives, adult children and elderly parents may
sometimes holdifferentinterests. Later authors (Connidus & McMullin, 2002;

Bengtson, et al, 2002) have helped to move this debate forward by incorporating the
concept ofstructured ambivalencérawing upon critical theory, the structured
ambivalence construct normalizes the occurrence of conflict in inteedemed

relations, suggesting it is a backdrop to all social interaction. Hencemslaetween
household members can create tensions and they may involve unpleasant interactions
that may have damaging consequences to individuals’ wellbeing. Thus analyses
exploring the association between the household context and health outcomes should

recognize the dialectic between the dimensions of solidarity and aspeottait.

Finally, as pointed out by Bianchi et al (2008), norms and their attendant meanings
for individuals imply an element of social control; individuals who violate these
norms are likely to face a cost or penalty for doing so. In the case of coreswiénc
elderly parents, adult children may allow their elderly parents to live with tioe

only because they feel obligated to do so as a part of being “good” daughter/son but

because the cost of violating this expectation outweighs other potential costss such a
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loss of privacy or increased tension among family members, that mayranse f

coresidence.

Other frameworks
Finally, there are frameworks that theoretically conceptualize nomeetic reasons
such as traditional obligations and duties, sense of family values and cultural
expectations that determine living arrangement choice and its associdhaiderly
wellbeing. Several studies, especially in the context of developing nations have used
this framework while examining socioeconomic correlates of older adutieirs;
Hermalinet al (2004) theoretically conceptualized cultural expectations in
intergenerational caregiving obligations in their comparative cohort asalysi
Similarly, Chen & Short’'s (2008) empirical analysis in the context of China was
based on the theoretical premise that the relationship between living anearige
and elderly wellbeing is shaped by normative ideas about family responsibifities
this connection, it may be useful to reflect on terms like “enforceable trust” tha
intergenerational relationships carry, suggesting that families haver pownsure
exchanges beyond what the market might prodiog) (A related idea in social
psychology is the concept of a “support bank” (Antonucci, 1990)- a reserve of gifts
and goodwill produced and consumed over an individual’s lifetime. This perspective
would suggest that in effect, children “owe” their parents and “good children”-who
have internalized the notion of filial responsibility by staying with them akidg

care of them-provide a return to the investments that parents have incurred long ago.
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However as discussed earlier, recent demographic and socioeconomic
transformations challenge the fundamental theoretical premise of tharétult
expectations” framework. Given the theoretical inconclusiveness, India psavide
particularly interesting context (with the changing socio-demograpéiesto test

some of the theoretical observations discussed above. The conceptual framework and
the hypotheses (discussed in the next set of chapters) of this dissertatiamesxami

some of the theoretical issues while providing a nuanced understanding of the

complexities associated with living arrangements and elderly wellbeing.

The role of preferences and the multiplying effects of diffusion in explaining

recent trends in living arrangement patterns

The role of preferences in an era of rapid socioeconomic changes cannot be
overlooked. In conventional demographic literature, the role of preferences was
primarily discussed in the context of fertility. Lesthaeghe (1983) hagdiig favor

of the hypothesis that a number of demographic changes including low ferélity a
attributable to individualism. More specifically, Lesthaeghe & MeeKEIBR)

envisaged that individualism emerges as an ideological consequence of the advent of
a post-modern society, the spread of affluence and the availability of enhanied s
transfers and government sponsored safety nets. Similar arguments can be
constructed to explain and predict changes in living arrangement patterns among the

elderly in developing countries. Building his theory on Lesthaeghe’s worlkoniPall
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(2000) contended that growth of individualism is facilitated by reorganization of
production and by technological developments that make possible an adequate supply
of goods (e.g. companionship) that were traditionally produced by households.

Palloni (2000) further argued that other goods such caring for elderly and childre

also become available outside the household and the opportunity costs for production
of these goods by individuals within a household become steeper. Hence the
combination of individualistic ideology, technological and material developments

may have important consequences on the link between living arrangement and elderly
wellbeing. Given the limited availability of data on preferences, thisrthsse has
conducted a contextual analysis to study the interaction between individual and
regional (e.g. economic development, urbanization) level factors in examining the

link between living arrangement and elderly wellbeing. Though role of prefes

cannot be measured directly, but the simultaneous examination of individual and
contextual level characteristics will provide an indirect understanding eddhes

predicted by this school of thought.

Finally, the multiplying effect of diffusion is not commonly discussed in aging and
living arrangements literature. This perspective is akin to the norms ancdhtult
expectations framework. The possibility that norms of living arrangeraemsg the
elderly may be diffused and adopted when the whole set of material conditions that
led to their emergence elsewhere are not yet realized in a particumaplthtime,

has not received attention in the existing theoretical literature (Pallori).20ke

the role of preferences, the effect of diffusion has its origins in demographic
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explanations of fertility behavior, which argues that fertility declmdeaveloping
countries post 1970 is not just a product of availability of contraceptives but of the
social acceptance of a low fertility norm (Rosero-Bixby & Casterlil993; Basu &

Amin, 2000). Similarly, Palloni (2000) argued that it could well happen that under a
minimum set of conditions regarding social transfers, for example, the nowmgf |
alone becomes accepted and practiced among groups that have not yet completely
developed all conditions that lead to higher prevalence of living alone in other. places
The lure of what is “western” is often generalized and powerful and it may turn out to
be stronger under the onslaught of rapid population aging in developing countries
(ibid; Wolf, 1994). Thus if this theoretical perspective holds true, then the expected
direction of association between living alone and elderly wellbeing might get
reconfigured. However, empirical testing of this perspective is difficuttragjuires

long time series data or alternatively, microdata for different kgmaps at two or

more points in time, knowledge of co-residential preferences and simultaneous
assessment of economic conditions, all of which are not readily available for most

developing countries (Palloni, 2000).

Summing up: Theoretical perspectives

The above review clearly shows that there is a multitude of alternativeticabr
models explaining the link between household structure and elderly wellbeing.
However it can be argued that these concepts (intergenerational tragskrson,
solidarity, ambivalence, exchange, reciprocity and kinship norms) are not cogppeti

antagonistic approaches to family relationships; rather they are jusediffeays to
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describe and explain the complexities of adult child-elderly parent relasnshi
(Bengtsongt al, 2002). Furthermore, in essence, conflict perspectives on family
behavior often align with “quid-pro-quo” models of exchange. Again, solidarity
models of the family share more affinity with altruistic motivations ofifa

behavior (Bianchiet al, 2008). Hence each of these alternative models shows us
something slightly different about how family members attempt to stay togetnat

pulls them away and how they negotiate their differences (Bengtadr2002).

Similarly, happenstance, culture, social identities and norms are alyadkgay a

role in determining the relative importance of alternative motives, behawidrs a
outcomes (Bianchgt al 2008). Additionally, from a life course perspective,
coresidence with adult children can be viewed as a pathway in the fanidycslirse

that is most likely to be determined by family-role transitions as welliasilative
trajectories of economic needs and resources of both parents and children (Choi, N,
2003). Finally, as discussed above, preferences and diffusion seem to play important
conditional roles in the living arrangement and elderly wellbeing relatipnshi
However, given the nature and availability of data to study aging in most dengelopi
countries (including India), looking at these effects remain largely beherstbpe

of the current empirical preoccupation.

Empirical studies from Asia and beyond

It is well known that in developing countries (in particular, Asia) filialygetd a
strong sense of obligation toward parents and elderly alike are dominant forms of

family behaviors. Theoretically, elderly living alone would typicallyeige less care
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and would be more vulnerable to social isolation thereby adversely affecting the
physical and emotional wellbeing. However empirical studies on relaginefits of
coresiding with adult children versus living alone, in both developing and developed
countries are remarkably elusive on this score. Specifically, the reviendogsin

the next sections reveals that empirical evidence is not always cohsigtethis

imagery.

As indicated earlier, in settings where intergenerational ties aigdrelly strong,
co-residing with adult children often has beneficial effects on older aéili@ing
despite changing socioeconomic and demographic conditions. For example, a recent
study of rural Taiwanese elders demonstrated that living alone wasassdagith

much higher levels of stress, when compared with other types of living arramgem
(Wang,et al, 2002). Studies based in China (Cui, 2002; Chen & Short, 2008) have
consistently reported that elderly who were living alone were disadvantag#d i
measures of physical and emotional health, highlighting the importance bf &éadi
cultural context to wellbeing of the elderly. Furthermore, studies lookinghdege
differences in co-residence patterns (Knodel & Ofstedal, 2003; Yount, 2009) have
also emphasized that older women not only have higher likelihood to live with adult
children but also experience stronger wellbeing outcomes than older mermjlprima

because of poorer health, widowhood status and fewer economic resources.

Interestingly, though family support for elderly have remained the waditideal

type for most developing societies, handful of studies on Asia, Africa and Middle
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East have reported less conclusive findings on the association between co-residence
and older adult wellbeing. In her analysis of familial support for medicaheipee

of elderly in rural Pakistan, Kochar (1999) using an intra-household allocation
framework, found that the benefits to the elderly is not clear. Specifidadiuthor

finds that medical expenditures on co-residing older males do not change with
changes in household income and the income of adult males in the housgmtpld (

In the seven-country UNU study, Hashimoto (1991) found that in countries of
Thailand, Egypt, Brazil and Zimbabwe there was no significant relationshipdyetwe
physical disability and type of living arrangement chosen among the aged. The
author’s results tentatively suggest that co-residence is not alwagsveel to be the

best solution for the elderly who are ill or disabled.

Furthermore, Sibai, et al (2009) in the context of Lebanon concluded that though
presence of adult child is often responsive to health and socioeconomic needs of older
parents, but it is not immediately clear whether co-residence with ohamielren

offers a similar advantage as in the case of co-residence with unmarrggdrchdn

a slightly different note, contrary to popular belief (of son preference in living
arrangement decisions), Logan & Bian (1999) found that older parents in some major
cities of China preferredot to live with a married son if situations allowed. Finally,
studies on older adults’ residential preferences (Kim & Ree, 1997 in rural Kutea a
Holmes-Eber, 1997, in Tunisia) show that there has been a shift in preferences
towards independent living over co-residence after controlling for healtis stat

economic condition and availability of kin. These findings raise questions whether
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co-residence with adult children is often a matter of choice or is a forcedsity for

poorer older adults.

So what can one conclude from these disparate findings? Perhaps the best way to
characterize these empirical findings is that they are somewhat ilnsiee¢ though
positive associations are more common than negative ones. Part of the reason for
these mixed results might be as a result of how they define different focal pomilat
(married versus widowed elderly), the indicators of socioeconomic standingpasd ty
of controls used (Palloni, 2000) or the way they have conceptualized health such as
subjective wellbeing, functional status, disability and mortality. Finatiyst of such
studies discussed here are based on cross-sectional data where the authors have bee
largely unsuccessful in eliminating the possible selection effects and héece i
argued that perhaps, elderly who live alone in these studies are a healthieit group a
the start. In this dissertation | address this specific problem of endygssiectivity

by adopting a multistage analytical procedure to adjust for these biasmss@gid in

detail in next chapter).

Aging research in India
Much of the early aging research on India was primarily motivated by aeshier
fertility dynamics. Several authors have examined association betweetddes
number of children and the security children provide during old age (Cain, 1986;

Dharmalingam, 1994; Kumar, 2003). These studies have empirically argued that old —
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age security or risk insurance as an important factor in explainingyartivation,
thereby emphasizing how reproductive behavior is Asia (in particular Sowhigsi
closely linked with such welfare concerns. However with the rapid grafithe

global population, demographic literature on India has been undergoing a gradual
shift towards issues related to aging. Though literature on living arrantehee

been particularly scant, recent studies (Rajan, et al, 1995; Rajan & Kumar, 2003;
Rajan, 2006) have provided detailed description of living arrangement patterns
among the elderly in terms of headship, household size and marital status. Several
studies from have also started examining the socioeconomic, cultural and badmedic
factors influencing the health status of the elderly in the country. More ispégif

there has been a growing body of literature (Willingen & Chadha, 2003; Shaji, et al
2003) that focuses on the importance of social networks for the elderly in the face of

socioeconomic changes pointing to dissolution of traditional family systems.

Furthermore, several studies have examined the health status of the Elaidy
studies of Nandal, et. al (1987), Gupta & Vohra (1987) and Shah (1993) have
provided region/city specific empirical estimates of disease burden am@etderly.

In addition, with the availability of nationally representative data (wati Sample
Survey, 53° Round, 1995-96) on chronic ailments and disability among the elderly,
studies (Gupta, 2001; Rajan, 2006) have provided detailed description of disease
profile of the elderly in the country. Yet another cluster of studies come from the
field of biomedical research that primarily focuses on identification ofelgted

disease conditions and the role of gene changes, nutrition and DNA repaiatasksoci
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with the aging process (Hasan, 1996; Rao & Bhaskar, 1996). However unlike many
other developing countries, a systematic and simultaneous examination of how these
two phenomena-household structure and health-are related is lacking in the

demographic literature on India.

Notable exceptions include Sen & Noon (2007) who have examined the link between
living arrangement and short term morbidity among the elderly and Pal (2006) who
have studied both health and wealth effects of elderly coresidency arrangement
while addressing the endogeniety bias by estimating a correlatedivecsystem of
equations. As indicated in chapter 1, this dissertation differs from the above studie
and contributes to the existing literature on living arrangements in two tlistiys;

first, it addresses the issue of endogeniety by employing a powerfsiicsht

technique which not only adjusts for selection bias but also has a larger
methodological contribution in the demography of aging; second, this dissertation
examines the strength of both compositional and contextual level effects in

influencing the living arrangement and elderly wellbeing link.

Another dimension of aging that has gained attention in the context of developing
countries, including India, is widowhood. Though studies on widows are relatively
fewer in number, most studies conclude that widows form a particularly
disadvantaged group in terms of health and economic resources. Studies on south
Asia and elsewhere have consistently demonstrated economic deprivatioatadsoci

with widowhood (Rahman, 1990; Chen, M & Drez, 1992; Agarwal, B, 1998). Studies
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have shown that given limited income earning opportunities, restrictions on
remarriage and patriarchal kinship norms, elderly widows’ access tacesasi

much more dependent on living arrangements than in the case of elderly men.
Furthermore, findings from studies on widows on South Asia and elsewhere have
shown that an elderly widow’s wellbeing in a patriarchal setting is ovemvhgly
dependent on the living arrangement and gender of the co-residing adult child.
Specifically, studies (Rahman & Menken, 1990) on developing countries have
demonstrated that relative mortality risks are higher for elderly widdveslive

alone and elderly widows who live in households headed by individuals other than
their sons. On the other hand, elderly widows who lived in households that include an
adult son have the lowest mortality risks. Similar observations are made lspiVias
(2990) in her study on widows in the Indian state of Maharashtra. The author’'s
findings demonstrate that older widows’ emotional wellbeing (measured by using a
self-reported happiness scale with categories happy, satisfied and unkappy)
improved when they co-reside with their sons while regularly receiving frgits

their daughters. These findings clearly make a case for studying dides lay their
marital status and living arrangements to explore if the interaction bethedéwo

(i.e. marital status and living arrangement) have any significant ickuen their

health outcomes. A descriptive analysis of the elderly by their livinggernaants

and marital status have been conducted in Chapter 5 of this dissertation, while all
multivariate analyses in this dissertation have controlled for maritakstashed

light into the differential experience of aging between men and women in India.
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Drawing upon the theoretical models and empirical findings of this chapter, the nex
chapter builds the conceptual framework linking living arrangement and health of the
elderly. Data, hypotheses and a road map to the analytical strategiegdbilotkis

dissertation are also developed in the next chapter.
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CHAPTER 4: CONCEPTUAL FRAMEWORK AND

ANALYTICAL STRATEGY

In this chapter, | first describe the conceptual framework to study tharobs
guestions posed in the earlier chapters. Then | discuss the data and describe the
definitions and conceptualizations of the two important variables used in the
empirical investigation, namely living arrangements and health outcome of the
elderly. Additionally, | present the hypotheses that will be tested in thgtiaahl
chapters of this dissertation. | conclude this chapter by briefly pointing@ut t
methodological issues encountered in this study and how | have addressed those

issues with a multi-stage analytical strategy.

Conceptual Framework: Linking Household Structure to Health Outcomes of the

Elderly

As shown in the previous chapter, living arrangement and health are important
indicators to understand the status of elderly in India. There is scant but growing body
of literature on India that provides descriptive picture of these two indicatorg-li
arrangement and health-in the context of population aging. In the absence of
institutional support, the concept of living arrangement refers to the fhgyisitems

of support and care for the elderly (Rajan, 1995a; 1999). Further, studies on living
arrangement and aging on India have focused on different dimensions of living
arrangements in terms of the type of family in which the elderly live, trashga

they enjoy, the people they stay with, the kind of relationship they maintdirtheir
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kin” (ibid). Similarly, as indicated in the literature review section of thesetitation,
studies on older adult health have focused on physical conditions including disability
(Shah, 1983; Darshan, et al, 1987) and psychiatric morbidity (Gupta & Vohra, 1987).
However most of the literature on older adult health in India is primarily region
specific local studies that provide overview of health patterns. An exception is the
descriptive study of Rajan (2006) who utilized the nationally representative data-
National Sample Survey, 52nd Round- to study health status of the elderly. This
dissertation contributes to the demographic literature on aging in India by linking
these two important indicators to gain better understanding of the pathways and
determinants influencing the relationship between the two. Additionally, the
conceptual framework maps the process of linking living arrangements of the elderly
to their health outcomes, in a theoretical niche carved by the existiagurepn
households, families and intergenerational transfers (See Figure 4.1).

[Figure 4.1 about here]
As mentioned earlier the term “living arrangement” refers to householdwstuc
(Palloni, 2001). In this dissertation, | categorize household structure into three
groups-living alone or with spouse, living with children and living with other family
members (such as, nephew/niece, sibling in law and other family members). | have
used the term “living arrangement” and “co-residential arrangements”
interchangeably in this dissertation. In particular, when the elderlyarg alone or
only with a spouse, | have used the term “living independently” or “living alone”.

Again, when the elderly are living either with children or other family mes)lbe

38



have used the term “co-residence” but have kept the two groups distinct in most

analyses.

| have conceptualized health in terms of short term morbidity- cough, fever or
diarrhea. Though the risks of disease and disability burdens increase witly age m
focus will be only on short term morbidity. This is primarily because of the cample
causal nature of the relationship between living arrangement and health outcomes of
the elderly (the endogeneity issue is discussed in a later section in fhtsrha
Furthermore, | have also examined how expenditures on medical care iffendp

arrangements for the sick elderly (discussed in details in chapter 5 and €hapte

Based on the existing theoretical literature on living arrangements anla, Inealt
analysis will also consider how several individual and household charactesfsties
elderly, such as age, gender, marital status, household wealth and social fieatips a
health outcomes. Furthermore, | have also identified few factors (over yodaie
household wealth) such as the presence of household amenities which | argue may
play an intervening role in influencing the relationship between living aeraagt

and health outcomes.

Finally, I also shed light on how the larger macro-context can influence this
relationship. More specifically, | argue that the relationship betweerglivi
arrangement and health outcomes is influenced not only by compositional faetors (i

individual and household characteristics) but also by the area/region/contegt whe
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the elderly reside. For example, contexts that provide higher institutional s(ggort
geriatric clinics, old age homes) for the elderly might have a conditioffiect en

the household level relationship between living arrangement and health outcomes,
than contexts that are infrastructurally poor in terms of elderly care sgrVibus the
conceptual framework (Figure 4.1) adds this contextual component to the living

arrangement-health relationship.

Hypotheses

Based on this conceptual framework, | present the three main hypothesegpthed
the overall relationship between living arrangement and health outcomes of the
elderly. The current dissertation is organized around these three focabgiest
Additional hypotheses examining the role of certain important control vagiéhleh
as gender, marital status, household wealth, etc.) in influencing the relationship
between living arrangements and health outcomes are presented in each of the
analyses chapters.

Hypothesis 1:

Co-residence with adult children as opposed to living independently is associated
with decreased likelihood of short-term morbidity among the aged. In other words,
co-residence has protective effects on the health of the eldexbmined in chapters
6 and

Hypothesis 2a:

In contexts that have higher prevalence of institutional facilities (suabcassible

health care, geriatric clinics, old age homes, transportation, etc.), derresiof the
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elderly persons with children and others (and hence higher care-receiving
possibilities) will not be as beneficial to their (elderly) health outcorfixamined in
chapter §

Hypothesis 2b:

Thepositiverelationship between co-residence with adult children and elderly well-
being is likely toweaker where contextual effects are strongexgmined in chapter

8)

Hypothesis 3:

Co-resident elderly (when sick) will be likely to make higher medicaépditures

than the non-coresident elderly. Some of the higher expenditures for the cotreside
elderly is explained by a household wealth effect that mediates themstap

between co-residence and health spendixgrfiined in chapter)9

Data: India Human Development Survey (2004-05)

This dissertation draws data from the India Human Development Survey (2004-05).
The IHDS was carried out by researchers from the University ofIfadyand a

research organization in India, namely National Council of Applied Economic
Research (NCAER), between 2004 and 2005. The nationally representative survey
involved face-to-face interviews with people from 41,554 households located in 33
states and union territories, 384 districts, 1503 villages and 971 urban blocks located
in 276 towns and cities in India. The survey collected information on income,

consumption, employment, health and different aspects of gender and family
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relationships from both male and female respondents. Data on a total of 215,754
individuals were collected from these households. The survey also collected
information on institutions such as schools, medical facilities and village

infrastructure.

To collect this information the IHDS administered two sets of questionnaires
household and women. The household questionnaire was administered to the
individual who had most knowledge about income and expenditure of the household.
Typically, this was the male head of the household. The health and education
guestionnaire was generally administered to a woman, often the wife ocatbdead

of the household. The living arrangement variable used in this dissertation has been
constructed using the household roster in the household questionnaire, where all
household members are identified in terms of the relationship to the household head.
Table 4.1 shows the distribution of all household members in the survey in their
relation to the household head for the IHDS sample (N=215,754). The three distinct

living arrangement categories are constructed based on this distribution.

As mentioned earlier, health related information was collected using thenisome
guestionnaire. Most frequently it was the elderly woman (who is also the spouse of
the household head) who answered the questions on short term illnesses that has
affected any of the family members in the last 30 days.

[Table 4.1 about here]
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The elderly sample (individuals aged 60 and above) is comprised of 17,904 persons
of which 8963 are elderly males and 8941 are elderly females. The IHDS data
indicate that the elderly constitute about 8 percent of the total population in India,
with the proportion of elderly in the total population ranging from 7 to 10 percent in
most states in India. However regional variations in proportion of elderly akedna

with Kerala distinctively high (13 percent) while Assam (5 percent) atiai R

percent) being especially low. Detailed analysis of regional diffesemcliving
arrangement patterns and health outcomes of the elderly is conducted in Chapter 10

of this dissertation.

Finally, turning to the two important variables in my analysis-livingrageanent and
health-IHDS indicates that co-residence is the dominant form of living ameamge

in the country. Specifically, 83 percent of the elderly live with their childrdavield

by 11 percent living alone or with their spouse and 5 percent living with others.
About 11 percent of the elderly have reported being sick with short term morbidity-
cough, diarrhea or fever- in the last 30 days.

Different dimensions of living arrangement and health measures along with othe
relevant factors mentioned above are explored in bivariate and multivariateesnal
chapters of this dissertation. It is worth noting that since these two meeaptere

the central theme of this dissertation, detailed discussion will be provided in

subsequent chapters as well.
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Analvtical Strategy and Methodological Issues

This dissertation follows a multi-stage analytical strategy. Figuteresents a road
map of the analytical frameworks followed in this dissertation.

[Figure 4.2 about here]
The next chapter (Chapter 5) provides a broad overview of the basic associations
using the IHDS data. In Chapter 6, | look at the association between living
arrangement and older adult health outcome in a logistic regression analytical

framework.

However, since the examination of this question on living arrangement and bealth i
based on cross-sectional data, the living arrangement of the elderbaidyalr
predetermined. So it is not clear if living arrangement decisions deteefierty

health or is it the other way round (i.e. reverse causality). In addition,diueitse

issues relating to selection bias, that is, are the types of people who chaese to |
with children also the types of people who are more (or less) prone to illness? Gi
these methodological issues, | have used propensity score methods to adjust for the
selection bias in the relationship between living arrangement and health outcome. |
addition, propensity score methods permit estimation of average causa weffextt

is not only useful from a methodological perspective but also has implications for
policy. The salient features of this technique and results from the propenséy sco

analyses are discussed in chapter 7.

44



In chapter 8, | highlight the importance of context in influencing the living
arrangement-health link. This analysis is important in the context of Indexn) the
tremendous spatial heterogeneity in socioeconomic outcomes (partichéatth)

demonstrated consistently in several empirical studies.

In the final analysis chapter (Chapter 9) | investigate the relatpbsitiveen living
arrangement and expenditure on short term morbidity. Existing studies on health,
medical expenditure and poverty have pointed out that Indian households spend
significant proportions of their incomes on medical care. Some studies (Garg &
Karan, 2008; Gupta, I. 2009; Balarajan, et al, 2011) have argued that out-of-pocket
expenditures on health care are one of the leading causes of debt and household
poverty in India. Hence given the higher risk of disease burden among the elderly,
compounded by an absence of health insurance, examination of the role of living
arrangements in determining medical expenditures is an important anaygcese

for India.
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Table 4.1 Distribution of household members in reldonship to the household head

% (all) % (elderly sample)
Relationship to head N=215,754 N= 17,904
Head 19.26 48.09
Wife/Husband 16.53 17.67
Son/daughter 41.96 0.13
Child-in-law 5.36 0.05
Grandchild 9.46
father/mother 3.10 29.37
brother/sister 1.63 0.89
parent-in-law 0.21 2.08
nephew/niece 1.23 0.04
sibling in law 0.62 0.23
other relative 0.53 1.36
servant/other 0.10 0.09

Source: IHDS 2004-05
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Figure 4.1: Conceptual Framework: Living arrangemens and Health of the Elderly

Macro social context

E.g. elderly friendly medical infrastructure, old age
homes, proportion of elderly in the region/area

household|context

Living arrangement types
1. Alone or with spouse
2. With Children

3. With Others

Likelihood of
falling sick
among elderly
with-cough, fever
and diarrhea

Intervening Variables
*Household sanitation and
water supply systems

*Household fuel source
(biomass sources versus
LPG)

Control Variables
Demographic characteristics
e.g. age, gender, marital
status
Socioeconomic characteristics
E.g. household wealth,
education, social groups

Figure 4.2: Roadmap of analytical frameworks folloved in this dissertation

Chapter 5
Univariate and Bivariate Analyses of Living
arrangement, Health and Control variables

Chapter 6 : Living arrangement and health of the elderly
Analytic strategy: Logistic Regression
Dependent variable: Likelihood of fallingsick

Chapter 7 : Addressing the endogeneity problem
Analytic strategy: Propensity score analyses followed by logistic regression
Dependent variable: Likelihood of falling sick

&

Chapter 8 : Contextual effect on the living arrangement-health link
Analytic strategy: Two-level Hierarchical Linear Model
Dependent variable: Likelihood of falling sick

3

Chapter 9 : Living Arrangement and Expenditure on short term morbidity
Analytic strategy: OLS Regression
Dependent variable: Logged medical expenditure on short term morbidity




CHAPTER 5: LIVING ARRANGEMENTS AND HEALTH OF

THE ELDERLY IN INDIA: A DESCRIPTIVE ANALYSIS

In this chapter | present bivariate associations between some of thentele

individual and household characteristics of the elderly. To test the reseastiomgie
raised in this dissertation, it is important to get a better understanding ofteetc
health and socioeconomic conditions of the elderly by looking more closely at their
individual distributions. The goal of this exercise is twofold: (1) to provide an
overview of the socioeconomic and health dimensions of the elderly in terms of their
living arrangement types, and (2) to explore if the patterns suggested by this
descriptive analysis is borne out in the multivariate analyses conductedatethe |
chapters. In other words, this exercise informs the hypotheses to be testet$ dinel s

stage for further multivariate analyses.

The structure of the descriptive analysis is organized as follows: fsanhine the
different dimensions of living arrangement of the elderly by important socio-
demographic and economic characteristics such as gender, age, méaugairsta
household wealth. Next | turn to the health outcomes (minor ilinesses, chronic
illnesses and disability) of the elderly in India and explore how these owgatiffex

by socioeconomic status. Finally, I look at the bivariate association bethee
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different dimensions of living arrangement and health outcomes together, as this is

the central theme of the dissertation.

Living Arrangements Among the Elderly: Evidence from the IHDS data

The IHDS indicates that despite socioeconomic transformations and potential for
family disintegration, most elderly persons continue to live with their @rldnd
other family members. Figures 5.1a and 5.1b show living arrangement patterns for
elderly males and females. About 82 percent of elderly males and 84 percent of
elderly females live with their children. Of the remaining some live eithigrother
family members, such as brothers/sisters, nephew/niece, sibling-infdvasheer
distant relatives or live independently (that is, with a spouse). 10 percent &f elder
women live alone or with their spouses as compared to 13 percent of elderly men.
The elderly who live with their spouses are mostly retired, or live in households
engaged in small farming (Desai, et al, 2010: 143). Furthermore, residence of the
elderly in multigenerational households is the most dominant form of living
arrangement regardless of region (See Figure 5.2), place of residegos; el
caste groups (See Table 5.1).
[Figures 5.1a and 5.1b about here]

[Table 5.1 and Figure 5.2 about here]
Table 5.1 displays selected characteristics of the elderly by livinggamaent types.
The Table indicates that living with children is slightly less common in households
that belong to the lowest economic quintile and those that have lowest levels of

education. Some of the relationship with economic status is endogenous because
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living alone likely results in less household wealth; but the strong relationship wit
education suggests that there may be a causal impact of economic standinggon livi

arrangement as well.

A closer look at the group of elderly persons who live independently and are also at
the lowest wealth quintile shows that widow/widowers are disproportionately
represented in this category (approximately 60 percent of elderly wis@ndr59
percent of elderly widows). Thus, widowhood status introduces additional
vulnerability for the elderly in India. This can be particularly challegdor elderly
women as given the normative age gap between husband and wife, widowhood is
more common among elderly women (57 percent) than men (18 percent) (See Figure
5.3). Additionally, looking at the distribution of the elderly by living arrangements
reveal that while most elderly live with their children (regardless af tharital

status), a slightly higher percentage of elderly widows live alone (@mtgias

compared to elderly widowers (5 percent) re-emphasizing the vulneraliétgierly

widows in India (See Figure 5.4).

The challenge is further compounded by the fact that elderly women dye rare

accorded the status of head of the households in which they reside (See Figure 5.5). A
majority of elderly men (81 per cent) are considered to be heads of the household,
whereas elderly women are more commonly found either as mothers of the head (44
per cent) or the wife of the head (35 per cent). Studies on India and in other

developing countries have shown that status within a household is associated with
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control over resources and decision-making ability which in turn has implications f
general wellbeing and access to health care. In India, when women assehtel
households, it is often because they are destitute widows with young children or
living alone (Chen & Drez, 1992; Alam, 2006). Finally, living arrangement also has
important implications for elderly women who are widowed, as woman'’s wellbeing
upon widowhood greatly depends on whether her children (especially, adult sons)
provide adequate support (Chen, 1998; Alam, 2006).

[Figures 5.3, 5.4 and 5.5 about here]
However, it is important to note that the figures and tables presented in thoa sec
draw from bivariate associations and hence cannot be interpreted as causal
relationships. Also, the selected characteristics presented in Table Bdt are
necessarily the determinants of living arrangements, but can also be a cnosexfue
factors such as income, health and marital status. As discussed in thedhleaneti
empirical literature review sections, living arrangements may asigellout of
family- coping strategy in the face of poverty and ill-health/disgtalithong either

the elderly parents or the children.

Health Outcomes Among the Elderly: Evidence from the IHDS data

Short Term Morbidity
In this section | will review health outcomes and expenditures for short term
morbidity (cough, diarrhoea and fever), long term morbidity/chronic illnesses (
as diabetes, asthma, cancer) and disability (that prevent normal daily furgtioni

among the elderly using the IHDS data. As indicated before in the Datansecti
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(chapter 4), the reference period for short term ilinesses was 30 days anod ldrag f
term ilinesses was one year in the IHDS. Since the central goal ofg¢bestdtion is

to look at the association between living arrangements and health outcomes among
the elderly, the review in this section will highlight the differences inthealtcomes

by living arrangement types.

Consistent with the literature on living arrangements and health in developing
countries, the IHDS data show that the elderly living with children (10 peraedt)
those living with other relatives (11 percent) have substantially loweslefshort
term morbidity than the elderly living independently (23 percent) (See Figbiye
This association highlights the importance of multigenerational faandi¢he

wellbeing of the elderly.

Surprisingly, there seem to be no difference in average number of days lolstgssr il
when the elderly were incapacitated or unable to perform his or her usual daily
activities. Specifically, on average the elderly living alone or with gmuses lost

6.45 days when ill, while the elderly living with their children and with others lost
6.44 and 6.36 days respectively per illness. This no-difference finding aeiogs li
arrangement types may point to the fact that even though the elderly living in non-
coresident settings experience higher frequency of morbidity, they cdfordtta

avoid routine activities at home or work as they typically do not have adult members
supporting them during their illness episodes.

[Figure 5.6 about here]
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Long term Morbidity
The IHDS survey also asked if somebody in the household had been diagnosed by a
physician for any of the 14 long-term illnesses identified by the IH38archers.
Thus the IHDS investigation of chronic illnesses was limited to what had been
diagnosed by a doctor. Since, getting a physician’s diagnosis for a chiess ils
itself economically and socially structured, so the responses reported should not be
interpreted as a proxy measure of prevalence of chronic illnesses, @edaP010).
Nevertheless, given the scant data on prevalence rate and medical responses to long
term illnesses among elderly in India, the IHDS data provides a rich set of
information to examine how these ilinesses differ by living arrangeraedtsther

household indicators.

Figure 5.7 presents the distribution of long-term morbidity among the eldedy w

had reported being diagnosed with long term ilinesses in the last one year (N=3849)
It is important to note here that the risk of being diagnosed with one of these illnesses
increases with age. The IHDS data show that about 21 percent of the elderbnkav

of these illnesses, while only 6 percent of the working age population and only 1
percent of children have a diagnosed chronic iliness (Desai, et al, 2010). Turrking bac
to the elderly sample who have been diagnosed with chronic ilinesses, the two top
most frequently reported long term illness are “hypertension” (17 peiaht)

“other” (~16 percent). Retrospective inquiries revealed that most of thesélmes

associated with this unspecified “other” category had elderly who wergeat
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victims (ibid). Among other widely reported long term iliness categoresataract,
diabetes, asthma and heart diseases.

[Figure 5.7 about here]
Figure 5.8 shows distribution of diagnosed long term illnesses among elderly by
living arrangement types and disaggregated by gender. Gender diffeaenced
particularly marked, though there exist substantial differences in diayrates
between the elderly living independently and the elderly in co-residenyfeypéds.
More specifically, the elderly living alone or with spouse have higher diadmases
as compared to the elderly living with children and others. Since from the previous
bivariate analysis, there is evidence that the majority of the elderyglalone are
disproportionately concentrated in the lowest wealth quintiles, this finding ofrhighe
diagnosed rates is alarming and deserves attention. Relatively loweoskdgates
among co-resident elderly could be because of substitution of home care and hence
lower rates of formal medical care and use.

[Figure 5.8 about here]
In addition, what is not clear from this bivariate association is whether thisretser
higher diagnosed rates of long term chronic illness among the elderly living slone i
one of the reasons why they were unable to move into co-resident arrangements. In
other words, the selection problem that arise while exploring living arrange aresht
elderly health, is accentuated in the case of long term chronic illnessaby, <simce
the data on long term illness is limited to physicians’ diagnosis, reporagdm
skewed to those who had better access to diagnostic medical care. For example, urba

residents are more likely to report higher long term morbidity than esalents and
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those in the south India have higher reported long-term morbidity than those in the
central plains (ibid). These factors led to my decision of using short termdiprbi
(as opposed to long term morbidity) for measuring health outcomes among elderly i

my examination of the living arrangement-health link

Disabilities in Activities of Daily Living
The IHDS survey also measured disability by asking if any household mentbier ha
cope with any of seven problems (for example, walking one kilometer) that created
difficulty for daily activity. If there was some difficulty with a gigular activity,
respondents were asked whether the person was unable to do that activity or whether
the person could do it with some difficulty. Disabilities in activities of daiynd are
expected to be more common among the elderly than the working-age adults. In
particular, of a thousand elderly, 39 have complete disability in one of the seven
activities of daily living (namely, walking, toilet, dressing, hearimpgaking, far
sight and near sight). This disability rate is almost six times higheatiéar
working age adults or for children ages between 8 through 14 (ibid). Figure 5.9 shows
the distribution of disabilities in activities of daily living by age. AdditibnaFigure
5.10 also presents the bivariate association between living arrangemsrdrigpe
prevalence of disabilities in activities of daily living among the eldélguick
inspection reveals higher number of elderly with disabilities disproportionately
concentrated in households where they either live alone or with their spouses.
However the direction of association (that is whether health determines living

arrangement decisions or is it the other way round) is unclear at this stageoith
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noting that though disability is an important health issue particularly in the case of
elderly, but this will not be analyzed in the following chapters while examthimg

link between living arrangements and health outcomes among the elderly. 3¢ rea
is the same as stated earlier-the selection bias can be expected te Bevec in

such cases as a life course approach cannot be adopted using the IHDS (2004-05)
data.

[Figures 5.9 and 5.10 about here]

Expenditures on Medical Care
Indian households spend a surprisingly large proportion of their incomes on medical
care (Mahal, et al. 2002; Xu, et al. 2003; Roy & Howard, 2007). The IHDS reports
that medical expenses are an important reason why households fall into debt trap in
India. In particular, nearly 16 percent of households report that their largest loan in
the preceding five years was taken for medical expenses (DesaR@t@). The
authors reported that combining expenditures on all household members, on an
average, each Indian household spent Rs 190 on minor illnesses during the year and
Rs. 1680 on major illnesses during the year (ibid). Furthermore, they also pointed out
that the expenses on illnesses varied by household wealth and place of residence
(rural/urban). More specifically, affluent households incurred higher medical
expenditures than poorer households and the difference was particularly suligtantial
the case of major illnesses. Again, as pointed out in the previous sections, there is an
urban bias in health care outcomes and services in India. The IHDS shows that urban

dwellers not only report themselves to be less sick and incapacitated for shorte
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periods but they also spend less money on a typical minor iliness than villagdrs (ibi
There also interestingly differences in usage of health care sempids& (versus
private providers) owing to tremendous heterogeneity of the Indian medical Fect
detailed analysis of expenditure on short term morbidity and how it varies by
individual and household characteristics of the elderly will be examined ifsdatai

later chapter (Chapter 9).

Living Arrangements and Short-term llinesses among the Elderly: Evidence from the

IHDS data

Table 5.2 displays distribution of the elderly who have been sick with a minor iliness
in the last one month by selected characteristics and living arranggmesit Table

5.2 indicates that on average, the associations of short term morbidity wité all t
selected variables (marital status, household wealth, education, place of eesidenc
etc.) are stronger for the elderly living independently. Or in other words ibe said

that coresidence may act as a buffer against the negative effecesqumrerty and

widowhood.

Again, elderly women report higher levels of short term morbidity across allivi
arrangement types as compared to elderly men, though the short term morbidity
prevalence rates are higher among both elderly men and women who are living
independently than their co-resident types. Additionally, as pointed out in the
previous section, widowhood status introduces additional vulnerability among the

elderly. The widows/widowers have consistently higher rates of morlaidityss all
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living arrangement types; the difference (20.5 percentage points) in morbigity r
between married and widow/widowers is particularly marked for the eldédyare
living independently.

[Table 5.2 about here]
Again, Table 5.2 shows that the elderly living in highest household wealth quintile
have substantially lower short term maladies than those in lowest quintites adir
living arrangement types. Apart from the differences across livinggenaent types,
this result also highlights how socio-economic advantages are assoadtatbealth
advantages; the elderly in higher household wealth quintiles and with higher levels of
education enjoy better health across all living arrangement types thddetg with

no or low levels of education and living in poorer households.

Part of the wealth effect may be due to household amenities in terms of clean
household fuel (i.e. LPG as opposed to biomass fuels) and sanitation systems (i.e.
piped indoor water and flush toilets as opposed to households that do not have these
amenities). The IHDS data indicate that majority of Indian households (62f)erce
have none of these amenities and only 7 percent have all three. A cross tabulation
(See Figure 5.11) of these amenities by living arrangements shows that indidsise
where the elderly are living independently, prevalence rates of such nang
lower than in households where the elderly are living either with childrerttor wi
others. Part of the reason why the elderly in co-resident households havealeser r

of short term maladies might be attributed to the presence of such amenities.
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To investigate if prevalence rates of morbidity vary by amenitiegglisgated by
living arrangements, | conducted few bivariate associations (Table 5RBgnd
5.12). Table 5.3 demonstrates the difference in short term morbidity rateebe¢hee
elderly who are living in households that have modern amenities with the elderly who
do not. The table clearly shows that household amenities are associated wigd reduc
levels of illness compared with households without such amenities. Furthermore,
results from the bivariate analysis also show that among the householusvihat
these amenities, the elderly in independent households are still more likalysiokf
with a minor illness than the elderly co-residing with children and other family
members (Figure 5.12). This finding is also consistent with the previous observation
about the socio-economic effects being larger for those elderly who ag livi
independently. To further test the robustness of this finding, | have included
interaction effects (living arrangement types * household amenities) in the
multivariate analysis which will be discussed in the next chapter.

[Figures 5.11 and 5.12 about here]

[Table 5.3 about here]

Finally, it is important to note that these amenities may not be only proxiesei@ilov
household wealth but may also have direct health benefits. Hence, given these
possibilities of direct and indirect effects of household amenities in influerfeng t
relationship between living arrangement and health outcomes, | have incorporated

them in the conceptual framework of this dissertation as discussed in Chapter 4.
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The prevalence of short term morbidity also varies by place of residencédDBe |
Report (Desai, et al. 2010 ) indicate that metro cities (81 cases per 1000 population)
have lower rates of short term morbidity than less developed rural ar8asalEs

per 1000 population) highlighting rural-urban differentials in health outcomes.
Similar patterns are found while looking at the elderly sample of the IHDable

5.2, rural-urban differences in prevalence of short term morbidity pergesisanen

they are examined by living arrangement types, though the burden of ilinegisas hi
for the elderly who are living independently. Finally, there exists strileggpnal
differences in reported short term morbidity in the country. The contextispecif

differences in short term morbidity rates are discussed in detaieinclaapters.

Summary

Drawing data from the IHDS, the above descriptive analysis has been guided by t
existing literature on household structure and health outcomes in developing

countries. To summarize, bivariate analyses show that the elderly livexgended

family settings (i.e. with children or others) are healthier than those kaorge or

with their spouses (i.e. the elderly have lower prevalence rates for bothesiroeanid

long term illnesses). Many other factors are also related to health ostcDnese

seems to be a consistent urban advantage in health outcomes and health care services
in India. Additionally, marriage is also shown to have beneficial associattbrilvei

health of the elderly in all living arrangement types raising concern faidke

elderly who are widowed and are living independently. There is some evidence to

show that co-resident family types are also typically wealthier thamaiveoresident
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family types. This may explain part of the reason why the elderly living
independently fare worse in terms of health outcomes. This observation is consistent
with the existing theoretical and empirical literature on the inverseiassac

between SES indicators and health outcomes. When proxy measures of household
wealth (here, household amenities such as clean fuel and modern sanitatios)system
are studied, bivariate results showed consistently lower rates of shorh&achies in
households with such amenities as compared to households that do not. Further
examination of household amenities by living arrangements also demonstraggs hig
morbidity rates among elderly living independently as compared to thydidimg

in co-resident arrangements. Finally, it remains to be seen whetherdbmtisss
observed here persist even when other individual, household and contextual
covariates are controlled for. This is the motivation for the analysestloat fn the

next set of chapters.

Figures 5.1: Living Arrangements of a) (left) Eldety Men and b) (right) Elderly Women (in

percent)
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Source: IHDS 2004-05; Elderly Men (N=8949) & Elderly Women (N=8934)
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Figure 5.2: % of elderly living with children and others by major states in India
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Figure 5.3: widowhood by age for elderly men and wuoen
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Figure 5.4: Relationship with household head for elerly men and women (in per cent)
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Source: adapted from Desai, et al, 2010. “Well-being of the Older Population”, in
Human Development in India: Challenges for a Society in TransiBaiP.
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Figure 5.5: Living arrangements of the elderly by @nder and marital status
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Source: IHDS 2004-05

Figure 5.6: Short term morbidity prevalence (in pecent) and No. of days lost due to iliness by

living arrangements
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Source: IHDS 2004-05
Note: The “living independently” category consists of the elderly wha\ang |
alone or with their spouses.

64



Figure 5.7: Diagnosed Long term ilinesses among edy (in percent)
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Figure 5.8: Diagnosed long term morbidity among eldrly by living arrangement types
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Figure 5.9: Disabilities in activities of Daily Living by Age
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Figure 5.10: Disabilities in activities of daily lving by living arrangement types among the

elderly
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Figure 5.11: Households (in percent) with elderlyhat enjoy modern household amenities by

living arrangements
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Figure 5.12: Percentage of elderly

reported sick wh short term morbidity by living

arrangements and household amenities
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Table 5.1: Percentages in living arrangement typdsy selected characteristics of elderly persons

(N=17,883)
Living Arrangement Types
Living Living Living
alone or with with
with spouse Children Others
Age
60-69 125 82.6 4.9
70-79 12.6 82.0 5.3
80+ 8.4 82.8 8.8
Marital Status
Married 15.8 80.3 3.9
Widowed/Single 6.1 86.1 7.8
Education
llliterate 33.0 60.4 6.7
Primary School (1-4 std) 20.6 73.2 6.2
Some High School (5-11 std) 6.2 89.2 4.6
Higher secondary & Some
college 2.5 91.2 6.3
College Grad 4.0 91.1 4.9
Religion groups
Hindu 12.4 82.1 5.6
Muslim 10.0 85.5 4.5
Christian 16.2 78.9 4.9
Sikh 8.2 87.4 4.4
Other religion 10.6 86.8 2.6
caste groups
High Caste Brahmin 9.5 83.3 7.3
Lower castes (OBC, ST, SC) 12.7 82.3 5.0
Other castes 11.5 82.7 5.8
Standard of Living Quintiles
Poorest 29.8 64.6 5.6
2nd quintile 12.3 82.5 5.2
3rd Quintile 8.2 85.7 6.1
4th Quintile 6.6 89.0 4.5
Affluent 7.4 87.1 5.5
Place of Residence
Rural 12.7 82.0 5.4
Urban 10.4 84.1 5.5

Source: IHDS 2004-05; (N=17,883)
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Table 5.2: Percentages with short term morbidity byselected characteristics of the elderly
persons (N=1,987)

Living Arrangement Types

Living
Living alone or Living with with
with spouse Children Others
Sex
Male 19.6 8.2 9.6
Female 26.2 10.9 11.9
Age
60-69 21.0 9.8 11.6
70-79 25.5 8.8 9.6
80+ 23.2 10.5 9.5
Marital Status
Married 18.7 9.0 11.6
Widowed/Single 39.2 10.5 10.0
Standard of Living Quintiles
Poorest 33.5 13.5 17.3
2nd quintile 24.3 12.0 14.3
3rd Quintile 18.5 10.0 9.3
4th Quintile 114 8.9 8.3
Affluent 10.2 6.7 7.0
Place of Residence
Rural 25.9 10.6 10.9
Urban 13.2 7.1 10.5
Education
llliterate 30.27 12.37 15.38
Primary School (1-4
std) 25.22 11.73 23.58
Some High School (5-
11 std) 16.41 10.32 10.71
Higher secondary &
Some college 1.10 9.04 11.64
College Grad 4.98 6.57 4.86

Source: IHDS 2004-05



Table 5.3: Percentage of elderly reported sick witlshort term morbidity by household amenities
status

Household Amenities

piped indoor
water flush toilet LPG use
Yes 8.4 7.6 8.3
No 12.3 12.4 13.2

Source: IHDS, 2004-05
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CHAPTER 6: MULTIVARIATE ANALYSIS - THE EFFECT

OF LIVING ARRANGEMENTS ON HEALTH OUTCOMES

OF THE ELDERLY

In the immediately preceding chapter, the results from the bivariatgsanatovide
support for some of the hypothesized relationships in this dissertation. In particula
the elderly living with children seem to have lower rates of short term magrbidit
when compared to the elderly in other living arrangement types (espetially, t
elderly living independently). Furthermore, bivariate analysis shows thatdeey
living with children also seem to live in households that are relatively wealthie
which might explain their better health outcomes. Finally, both review oftiitera

and bivariate examination are suggestive of the fact that the elderly whuatlive

their children are the ones who typically spend more on medical expenses when sick

Gender and marital status seem to introduce additional layers of compidhigy
living arrangement-health outcome link. More specifically, bivariateyarsasuggest
that being a woman and being a widow makes an elderly person particularly
vulnerable to illness. A closer look into the condition of widows indicates that they

are disproportionately concentrated in the lower wealth quintiles. Surprisiveglith

outcomes among the elderly do not seem to vary among different social groups (caste

and religion groups) in India. Based on the bivariate analysis, it can be said that
differences in health outcomes by social groups do not seem to be associated with

living arrangements in any discernable way. Given these findings fropratiusly
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conducted bivariate analyses, it now remains to be seen how each of these individual
and household level characteristics influence the living arrangement arfd healt

outcome relationship, net of other factors.

In the next sections | restate the overall hypotheses to be tested and atsm@dd s
secondary hypotheses, drawing from the existing theoretical and emigieicdlre.
Then | discuss the results from the multivariate models and summarize the key
findings from the same. In conclusion, | discuss the methodological challenges
associated with a logistic regression analytical strategy wiolarlg at the living
arrangement-health outcome link and emphasize the need for further examination.
This chapter thus sets the stage for the propensity score and the multitdyséa

that | conduct in the remaining chapters of this dissertation.

Hypotheses

The following sets of hypotheses have been examined at the household level. The
first two hypotheses examine the broad relationship between co-residendeesiyd e
health while hypotheses 3 and 4 particularly examine the strength of thensigis.
Hypothesis 1:

Co-residence with adult children as opposed to living independently is associated
with decreased likelihood of short-term morbidity among the aged, aftepltioggtr

for SES. In other words, living with children has protective effects on the health of

the elderly.
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Hypothesis 2:

Co-residence with adult children is associated with wealthier households that
decrease the likelihood of short term morbidity among the aged. In other words,
household wealth perhaps through better sanitation systems and clean household fuel
use play positive intervening roles in the association between co-resatghce

elderly health outcomes.

Hypothesis 3:

The negative association between co-residence with adult children anddeelsrof

short term morbidity among the aged is weakened in households where the elderly are
enrolled in and have been receiving benefits from pension schemes. In other words,
economic independence among the elderly is associated with positive health
outcomes irrespective of their living arrangement status.

Hypothesis 4:

The negative association between co-residence with adult children aard less

likelihood of short term illnesses among the aged is strengthened for eldengrnw
(especially widows) as compared to elderly men and widowers. Co-residehce wi

adult child is expected to be more responsive to the health outcomes of elderly
women, as aging mothers are more likely to be widowed (given the spousal age
difference in marriage) and economically vulnerable (given low levels of sehool

and lack of formal employment).
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Data, Analytic Strateqy and Description of Variables Used in the Multivariate

Models

As indicated before (in Chapter 4), | use the India Human Development Survey
(2004-05) data (Note: See Chapter 4 for a detailed description of the IHD@thta)
focus only on short term illnesses-fever, cough and diarrhea. About 11% of elderly

have been sick (i.e. reported any cough, fever or diarrhea).

Based on the primary objective of this empirical exercise, the primargendent
variable of interest is the living arrangement variable which capturesthesident
types- living alone or with spouse, with children and with others. The rationale of
using these categories for conceptualizing “living arrangement tgpeksa detailed
description of each of these categories have been already provided in Chepter 4.
the regression analysis, each of the living arrangement types will srdanmany

variables into the models with living with children as the reference group.

The choice of the control variables have been shaped by the existing literature
(Chapter 3) and the bivariate analyses (Chapter 5). Given the huge body tirétera
examining the complex association between SES and health, the control variables in
the current analysis will include household background characteristics-chgienre
place of residence (rural/urban), household wealth-(measured using a cedstruct
scale of the number of consumer goods owned from a list of 33 (e.g. chair or table,
television, car, credit card, etc)- as well as individual character(gécsler,

education, employment and marital status) of the elderly person. Educatiortleaters
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multivariate analyses as a continuous variable and is measured by comgdeted
ranging from 0= no education through 15 years= graduate degree. Matitalista
measured as a two category variable, currently married and widoweel/€<ilyer
marital status categories-divorced, separated or absent spouse- aé fgntris

analysis as they are not theoretically relevant for the Indian context.

Other than wealth, economic standing is also reflected in clean fuel (192G

cooking as opposed to firewood and biomass fuels, presence of flush toilet system as
opposed to traditional pit latrine systems or no facility at home and piped indoor
water for drinking as opposed to other sources like tube well, canal water cgctover
well. | believe that these household fuel and sanitation items might play an
intervening role in the living arrangement-health outcome relationship. Additional
income, like pensions, received by the elderly has been measured by recejpt of an
government pension including National Old Age Pension (NOAP), disability pension

or the widow pension in the last 12 months.

Social group membership is measured in terms of caste and religion groups. This
dissertation distinguishes five major caste groups-high caste Brahmin 7.28%, ot
backward castes (OBC) 40.17%, scheduled castes (SC) 17.65 %, scheduled tribes
(ST) 6.30% and other castes (28.30%). In the Indian caste system the OBCs, STs and
SCs are considered to be lower order social groups and SCs and STs arg sypicall

the bottom on most of the indicators of well-being (Desai, et al. 2010: 208). Religion

has been classified into five major groups-Hindu (81%), Muslim (11%), Christian (3
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%), Sikh (3%) and other religion (2%). Both caste and religion groups are included in
the multivariate analyses as dummy variables with high caste Brahmihbradhg

serving as the comparison group for caste and religion dummies respectively.
Respondents are classified as living in rural (65%) or urban (35%) areas balsed on t
Indian census definition. Diversity in patterns of residential arrangensesddarge

in India that | control for the place of residence (rural versus urban) in mos

regression models.

State dummies (22 major states) are also added to control for the contekt; elder
health outcomes are consequences of not only biology, behavior, socio-economic
factors but also of the context and structural antecedents. Adding contextuallscontr
is particularly important in the Indian context where there are markedstatier-
differences in health outcomes; the southerners reporting consistently lgalsrde
short term morbidity and higher levels of health care than elsewhere in the country

(Desali, et al in Human Development in India, 2010).

Regression models also control for the elderly respondent’s work status
operationalized as participation in any sector of work including wage work, work in a
business, farm work, or animal care. Additionally, interactional associativedret

living arrangement and marital status and again living arrangement anoinpens
income have been explored in order to test hypotheses 3 and 4. Table 6.1 shows
descriptive statistics on selected independent and control variables used in the

analysis.
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[Table 6.1 about here]

Results from Multivariate Logistic Regression Analyses

| have estimated two sets of logistic regression models. The first sedeisn

examines the overall relationship between living arrangement and health watef a
range of covariates (Table 6.2a). The first set of models tests theywafidit
hypotheses 1 through 3. In the second set of regression models | look at the same
relationship separately for elderly men and women (Table 6.2 b) and also add gend
interactions. The goal is to investigate if the negative impacts of ppwedywhood,

low levels of education, disadvantaged castes, etc. are greater for eloledyshan
men and also whether these wellbeing indicators differ by the living amamge of

men and women.

Table 6.2a present results from logistic regression models on likelihood of bé&ing sic
(any of the three types of short term morbidity-cough, fever, diarrhea).Moodek4. |

at the total effect of living arrangement on the likelihood of being sick, which
essentially is a regression version of the bivariate tables on living amantgeas
described in Chapter 5. Model 2 is nested and it includes the non-economic controls
such as age, gender, marital status and religion. Model 3 is nested and incorporates
economic and household amenities controls, such as standard of living scale, water
and sanitation systems and information on household fuel use. Model 3 is estimated

primarily to test the hypothesis of wealth as a mediating variable (HygietB).
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Finally, Model 4 is the full model and includes all the state dummies in addition t
the above mentioned economic and non-economic controls.

[Table 6.2a about here]
Consistent with the Hypothesis 1, results from all the logistic regressidals
consistently demonstrate that co-residential living arrangemevgspoaitive effect
on the health outcome of the elderly. Clearly, the elderly persons living alenéor
their spouses fare the worst. However, it does not appear that living with othligr fami
members is more disadvantageous than living with your own children. This remains

true for each of the models.

The likelihood of being sick for the elderly living with others is not staasi
significantly different from the elderly co-residing with children inta# models. In
other words, residence in an extended family setting (living with childrewiog li
with other family members) has protective effects on the health of théyeteis
finding supports previous studies on health and living arrangement from other
developing countries.

More specifically, from Model 2, for an elderly living alone with/without spoase i
nuclear household, his/her odds of being sick is increased by a factor of 2.11
(predicted log odds coefficient =0.749) when compared to their extended family
counterparts, after controlling for their non-economic characterigiasng all the
models together, the increase in odds of being sick for the elderly living olowhreir

ranges from 1.97 to 2.73 when compared to those co-residing with their children.
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Consistent with the notion that elderly females and particularly widowsaire
vulnerable to adverse health conditions given the general neglect and devaluation of
women in patriarchal settings, results from Models 2 through 4 seem to suggest
higher likelihood of short term morbidity among elderly females and widows (though
statistically non-significant). Further examination of the gender diffee(itany) is
reported and subsequently discussed in the next set of logistic regression models

(Table 6.2b)

In addition to the family structure, presence of adults in the household seems to have
protective effects on the health of the elderly. This is an important finding.dac

the models shows that presence of adults has positive and significant effectlon heal
In other words, having another adult member in the household is beneficial,
regardless of whether the elderly is married to that adult or whether thaadtlieis
some other relations (e.g. brother, sister-in-law, etc.). This might expkai

surprising finding of a statistically non-significant coefficient of thdows in each

of the models. These results, however, are consistent with the existingr@erat
developing countries, where co-residence is common and elderly care dsirotbie
normative principles (Chen, 2008; Yount, 2009). From the controls incorporated in
Models 2, 3 and 4, the results are fairly consistent with the existing litecature
developing countries where health of the elderly is dependent upon host of factors
like urban residence, age, education and gender. In particular, the eldarlynsee

likely to fall ill if they live are located in rural areas, are moredcagnd have lesser

education. These variables are also consistent with the general theory dascribe
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this dissertation (such as frameworks of familism), about the benefitsngf With

children and others.

From models 3 and 4, it is evident that the elderly poor are much more likely to be
sick than those living in more affluent households, even after incorporating the state
dummies. Surprisingly, some specific additional household wealth characseristi

such as clean fuel and piped indoor water do not seem to play significant intervening
roles between living arrangement and likelihood of being sick. So, it is not
contaminated water or polluted indoor air that hurt the elderly poor, it is more their
general condition of poverty that leads to more illness. The exception hergteeem

be flush toilets which even independent of overall economic standing reduces illness
among the elderly. These results offer partial support to my Hypothesialgh He
literature on developing countries have shown drinking water, household fuel and
sanitation systems to have significant health effects on children and women, but
results from the current analysis indicate that these pathways mayeogiéfeaently

for elderly persons.

Additionally, the effect of the economic controls is particularly interestmdjthe
findings corroborate my hypothesis that household wealth has a conditioning effect
on the relationship between living arrangement and health outcome among the
elderly. It is clear from Models 2 through 4 that education and urban remain
significant predictors in influencing the health outcome of the elderly but greg#tr

of their effects are reduced considerably once the economic controls are introduced
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into the models. More specifically, for each additional year of education the odds of
being sick for an elderly is decreased by factor of 0.96 (log odds coefficien

0.0348), holding all other variables constant (Model 2). However this effect not only
decreases in size but also loses its statistical significance when ecaootnols are

introduced into the models.

Similarly, for an elderly living in an urban area, the odds of being sick reassd by

a factor of 0.67 (log odds coefficient= - 0.389) compared to an elderly living iala rur
area, holding all other variables constant. The effect however reduces lfivygrodds
coefficient of 0.389 (Model 2) to 0.175 (Model 4). These results suggest that the more
educated are healthier only because they are better off economicalhattitet

urban elderly are healthier in large part because they are richefintimg of

“urban advantage” will be further substantiated in the multilevel analydmssof t
dissertation (Chapter 8). Finally, effect of state controls in the Model 4véese

attention. Interestingly, the log odds coefficient of “living independentlyeiases

from Model 3 (0.682) to Model 4 (0.777). This is probably because living alone is
relatively more common in the South (given socioeconomic conditions such as better
health infrastructure, higher education and endogamous marriages) and the South is in
general healthier (Dyson & Moore, 1983; Navaneetham, 2002; Desai et al, 2010) so

that not controlling for region masks the true effect of living alone on health.

Finally, in terms of model fit, Model 3 (which includes the economic controls) seems

to be the best model when compared to all the other models, highlighting the
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statistical importance of the economic controls in influencing the livirengament-
health relationship. This is reflected by the smallest value for the Bayes

Information Criterion, or BIC reported in Table 6.2a.

Among the social group controls-caste and religion-we have surpristigdgs With
respect to caste differences, after controlling for all variables Hems to be no
significant difference in the likelihood of being sick. Caste groups- high caste
Brahmin, scheduled castes, scheduled tribes and other castes- when compared wit
the other backward castes, and religion groups-Muslims, Sikhs and Christians-when
compared with Hindus, do not seem to stand disadvantaged in terms of their
likelihood of short term morbidity. This is an unexpected finding as lower castes and
particularly Muslims fare poorly in many other socio-economic outcomes (e.g.
education, immunization, mortality, etc.) when compared to high caste Braanmd
Hindus. It is difficult to evaluate these findings of no-differences in casdaeligion
groups as there is not much literature that looks into the association betweén soci
stratification and socio-economic outcomes of elderly in India. FinallyJdlk of

difference is true before and after economic controls.

Table 6.2b presents logistic regression coefficients predicting likeliholoeirng sick
for men and women separately. This exercise has been motivated by the existing
literature on gender differences on health and health care in the developidg A
related goal is to examine whether the causes of ill health are differetder

women than for older men. The Table thus includes gender interactions which not
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only help to compare any gender related differences across the covatadsp
tests for their statistical significance (Model 3 in Table 6.2b).

[Table 6.2b about here]

Overall, the results from Model 1 and Model 2 of Table 6.2b demonstrate that the
effect of living arrangement on likelihood of being sick is almost same (and not
strengthened for elderly women as proposed in Hypothesis 4) for both elderly men
and women. More specifically, the elderly living alone or with their spouses have
worse health when compared to their other living arrangement types. Furtlosera ¢
look at the only elderly women model (Model 2 of table 6.2b) demonstrates that
though being married is negatively associated to the likelihood of being sick, the
effect is not statistically significant (as it is not for elderlynnegher). Thus findings
from these models suggest that while living without children exposes both elderly
men and women to several health hazards, the elderly’s marital status pes setdoe
necessarily amplify the negative impact of gender, as suggested in rathelsis 4.
This finding is further corroborated by the female*married interactiofficeat,

which is in the expected direction (i.e. negative) but remains statistica-

significant (Model 3).

As shown in Table 6.2b, none of the gender interactions have a statistically
significant impact on the likelihood of being sick. Poverty, rural residenceackef

flush toilets, and the absence of other adults has just as negative effect on older men
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as on older women. Thus the more substantive finding is the vulnerability of living

without children for both men and women.

Conclusion

In this chapter | examined a set of hypotheses to explore the contours of the
relationship between living arrangement and health outcome of the elderly. Based on
the logistic regression results | find strong evidence that elderly pdrgogs
independently are most vulnerable to the burden of short term morbidity. Part of this
“co-resident advantage” can be explained by the fact that such elderly passobns
happen to live in households that are relatively wealthier and hence enjoy bette
sanitation systems. The results from the logistic regression models prostide pa
support to this explanation. Elderly females seem to have higher likelihoodsngj fall
ill, but a closer examination of male and female elderly show no significadege
differences by living arrangement types. Instead, when living indepeynderi

elderly men and women are likely to have worse health outcomes in terms of short

term morbidity.

In addition, married status seems to have protective effects on the health of the
elderly for both men and women and the beneficial effect is slightly highetderly
women. However the result is not a statistically significant one. Agaistdltistical
non-significance can probably be explained by the statistical sigmécof the

presence of adults in the household; as indicated earlier, the marriagéseffect
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probably masked by the presence of adult members in the household. It can be argued
that it does not really matter how the elderly is related to the adult member (e.g
spouse, brother, sister-in-law), whaglly matters is the presence of the additional

adult member in the household. This finding however is suggestive of some of the
observed higher economic and social dependence among elderly widows on family
systems typically headed by sons, brother-in-laws or other male nmee(bemn,

1998). Finally, living in urban areas (as opposed to rural areas) is associated with

lower likelihood of short term morbidity among the elderly.

Overall, the results from this analysis thus support previous research on developing
countries and confirm that family systems and intergenerational tiesuaral ¢or the
well-being of the elderly in settings where institutional support is lpigadequate.
Since most of the intervening variables (household cooking fuel and indoor piped
water) included in this logistic regression analyses did not significanttyiloote to

the model, they will be dropped from the analyses in the remaining part of the

dissertation.

However at this stage, there could also be potential bias arising froricseissues
as it is not immediately clear if the elderly who are more (or less) poatieess are
also the ones who are more (or less) likely to co-reside with children. To fadjust
the selection bias and better estimate the average causal eftextuttpropensity
score analyses in the next chapter (See: Chapter 7). In addition, to detbemine

effect of the context in influencing the relationship between living arrmaageand
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health, | have used state dummies as control variables in the logistic @gressi
analysis. However for a more nuanced understanding of the contextual ¢ffects,
employ hierarchical linear models in a later chapter (See: Chapter 8. iz
important difference between hierarchical models and a logistic segnasodel that
contains state level dummies as controls. A hierarchical model consistedafid a
random component. Hence, the differences between contexts (e.g. districts,
communities, etc.) is also a function of the context-level variables. Additiptizdly
effect of individual (variables) can also be measured within the contexts asafesviat
from the context specific average. Hence an analysis of this nature yitbhel
distinguish between individual as well as contextual effects influencing/theg |

arrangement-health link.
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Table 6.1: Descriptive statistics on dependent vaable and selected independent variables

Variables Mean | Std Min Max
Dev

whether ill with any short term morbidity 0.11 0.317 0 1
whether living independently (alone or with| 0.11 0.319 0 1
spouse)

whether living with children 0.83 0.373 0 1
whether living with others 0.05 0.224 0 1
Age 67.72 7.402 60 116
Female 0.49 0.481 0 1
No. of adults in the household 3.77 1.636 1 18
Married 0.63 0.480 0 1
Education 2.79 4.155 0 15
Caste (brahmin, OBCs, SCs, STs, other) 3.09 1.381 1 5
Religion (hindu, muslim, christian,sikh, other) 1.33 0.834 1 5
Urban (1= urban,0= rural) 0.30 0.458 0 1
Standard of Living 11.90 5.550 0 27
Does any work (including animal care) 0.40 0.490 0 1
Whether receives pension 0.10 0.300 0 1
Has piped indoor water 0.31 0.463 0 1
Has flush toilet 0.28 0.448 0 1
Uses clean fuel/LPG 0.46 0.498 0 1

Source: India Human Development Survey, 2004-05
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Table 6.2a: Logistic regression coefficients prediing the likelihood of being sick among elderly

(60+) in India
Model 3
Model 2
Model 1 Model 2 ( + Model 4
(living (Model 1 + economic (Model 3
arrangement non- and + 22 state
dummies) economic 1, 1sehold dummies)
controls) .
amenities
controls)
living alone or with spou$e 1.005%** 0.749**  0.682***  Q.777***
(-16.32) (-9.6) (-8.66) (-9.68)
Living with others 0.13 0.057 0.0244 0.0766
(-1.16) (-0.51) (-0.22) (-0.67)
Age 0.00215 0.00663  0.00504
(-0.61) (-1.81) (-1.37)
Female (=1, O=male) 0.197**  0.293*** (0.283***
(-3.42) (-4.87) (-4.66)
No. of adults in household -0.139***  -0.101***-0.111***
(-6.57) (-4.71) (-5.12)
Married (=1, O=widowed/single) -0.0775 -0.0915 -0.0978
(-1.26) (-1.47) (-1.56)
Education -0.0348*** -0.0104 -0.0155
(-4.31) (-1.21) (-1.75)
High caste Brahmif 0.0858 0.173 -0.0166
(-0.81) (-1.63) (-0.15)
Scheduled Castes 0.0749 0.032 -0.0372
(-1.08) (-0.46) (-0.51)
Scheduled Tribes -0.147 -0.290* -0.358**
(-1.31) (-2.56) (-3.04)
Other castes -0.0253 0.0491 -0.061
(-0.39) (-0.75) (-0.88)
Muslim -0.00738 -0.0561 -0.153
(-0.08) (-0.61) (-1.58)
Christian -0.00784 0.121 0.263
(-0.05) (-0.84) (-1.64)
Sikh -0.085 0.12 0.112
(-0.58) (-0.80) (-0.55)
Other religion -0.194 -0.194 -0.162
(-0.92) (-0.91) (-0.75)
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Urban (=1, O=rural)

standard of living index

-0.389%**  .0.173*
(-6.08) (-2.45)

-0.175*
(-2.38)

-0.176*** -0.134***

(-6.35) (-4.53)
Any work (yes=1, 0=no) 0.138* 0.102
(-2.41) (-1.75)
Receives pension (1=yes, 0=No) -0.071 -0.008
(-0.88) (-0.10)
Piped Indoor water (1=yes, 0=No) -0.048 -0.004
(-0.72) (-0.01)
Flush Toilet (1=yes, 0=No) -0.140* -0.151*
(-1.87) (-1.93)
Clean Fuel/LPG (1=yes, 0=No) 0.046 -0.005
(-0.80) (-0.08)
State dummies not shown
_cons -2.227*** -1.703*%**  -1.776%** -1.434***
(-77.79) (-6.42) (-6.21) (-4.75)
Log likelihood -5766.9 -5659.4 -5618.3 -5547.2
Chi-squared 236.5 451.5 533.6 675.9
BIC 11562.9 11484.1 11460.3 11522.1
Df 2 16 22 43
N 16689 16689 16689 16689

Source: India Human Development Survey, 2004-05

Note: Coefficients are unstandardized; T-statistics are in paresthese

2 Living with childrenis the reference categofy;Other Backward Castes (OB®)
the reference category;Hindu is the reference categoryp<0.05 **p<0.01

*xp<0.001
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Table 6.2b: Logistic regression coefficients predimg the likelihood of being sick for elderly men

and women in India

Model 1 Model 2 Model 3"
(elderly (‘elderly (gender
males) females) interactions)
living alone or with spouse 0.792%** 0.761***
-6.97 -6.65
Living with others 0.056 0.111
-0.32 -0.73
Age 0.008 0.003
-1.39 -0.6
Female (=1, O=male) 0.238**
-4.05
Female * living alone or with spouse -0.013
Female*Living with others 0.047
No. of adults in household -0.100** -0.120%***
(-3.18) (-4.02)
Married (=1, O=widowed/single) -0.0847 -0.12
(-0.81) (-1.47)
Female * Married -0.029
Education -0.016 -0.014
(-1.42) (-0.92)
Female * Education
High caste Brahmirf 0.11 -0.123
-0.68 (-0.82) -0.138
Female * Brahmin
Scheduled Castes 0.0616 -0.118
-0.57 (-1.20)
Female* Scheduled Castes -0.123
Scheduled Tribes -0.315 -0.395*
(-1.83) (-2.43)
Female* Scheduled Tribes -0.046
Other castes -0.089 -0.041
(-0.83) (-0.43)
Female * Other Castes 0.143
Muslim € -0.0782 -0.218
(-0.55) (-1.62)
female* Muslim -0.129
Christian 0.146 0.347
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-0.59 -1.65
Female* Christian 0.003
Sikh -0.149 0.299

(-0.43) -1.17
Female * Sikh 0.593
Other religion -0.0558 -0.248

(-0.18) (-0.80)
Female*Other Religion -0.24
Urban (=1, O=rural) -0.237* -0.124

(-2.11) (-1.27)
Female* Urban 0.078
standard of living index -0.145%** -0.126**

(-3.21) (-3.21)
Female* Standard of Living Index 0.027
Any work (yes=1, 0=no) 0.0728 0.135

-0.86 -1.67
Female* Any work 0.11
Receives pension (1=yes, 0=No) -0.093 0.023

(-0.61) -0.21
Female* Pension 0.117
Piped Indoor water (1=yes, 0=No) 0.123 -0.099

-1.14 (-1.02)
Female* Piped Indoor water -0.119
Flush Toilet (1=yes, 0=No) -0.177 -0.124

(-1.49) (-1.19)
Female* Flush Toilet -0.196
Clean Fuel/LPG (1=yes, 0=No) 0.084 -0.074

-0.93 (-0.91)
Female* Clean Fuel -0.025
State dummies not shown not shown not shown
Female* State Dummies not shown not shown not shown
_cons -1.683*** -0.948*** -1.431%**

(-3.73) (-2.45) (-4.73)
Log likelihood -2550.2 -2981.3 -5540.5
Chi-squared 302.9 364.9 689.3
N 8440 8249 16689

Source: India Human Development Survey, 2004-05

Note: Coefficients are unstandardized; T-statistics are in parentheses

2 Living with childrenis the reference categofy;Other Backward Castes (OB®)
the reference category;Hindu is the reference category;

- Model 3 includes samples of both elderly men and women. For the sake of pgrsimon
statistics are not reported for the gender interactions moeeModel 3). Also, in Model 3
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only the log odds of the interaction terms have been reported while thddedor all other
variables have been suppressed.

*p<0.05 **p<0.01 ***p<0.001
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CHAPTER 7: LIVING ARRANGEMENTS AND HEALTH OF

THE ELDERLY IN INDIA- APROPENSITY SCORE

ANALYSIS

Background: Why use Propensity Score Methods?

Using a logistic regression analysis the previous chapter has demahteate
importance of family to the well- being of the elderly in India. Howevediszussed

in the earlier chapters, the IHDS data is cross-sectional and that livamge@ment

among elderly is predetermined. Hence it is not immediately clear whigihg
arrangement decisions determine elderly healthisions or the other way round.
Additionally, selection bias could be an issue: are the types of people who choose to

live alone are also the types of people more (or less) prone to illness?

Given this methodological conundrum as a result of causal interplay between living
arrangement decisions and health outcomes, propensity score methods (discussed in
the next sections) have been used to estimate counterfactual effectadjusteng

for selection bias. However it is important to note that these methods do not totally
solve the problem of endogeneity, but they reduce the bias generated by unobservable
confounding factors. More specifically, the extent to which the selection bias is
reduced depends crucially on the richness and quality of the control variables on
which propensity score is estimated. In other words, the bias is totalipated if

the exposure to treatment can be considered to be purely random among individuals
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who have the same value of the propensity score (Becker & Inchino, 2002). Given the
fact that the IHDS dataset has a rich set of information on individual and household
characteristics, it is reasonable to assume that the propensity scooelsneill be

able to successfully adjust for selection bias in the living arrangemeaith

relationship.

A central goal of health outcomes research is to estimate the caasabéth

treatment on an outcome of interest. However, in observational studies assignment of
subjects to the treatment and control groups is not random, primarily because in most
circumstances, random assignment is infeasible for ethical or praeasalns

(Hirano & Imbens, 2001). Hence, without randomization, the estimation of the effect
of the treatment may be biased by the existence of confounding factors and
unmeasured variables problems. However, in some observational studies, it may be
reasonable to assume that treatment assignment is unconfounded with potential
outcomes conditional on a sufficiently rich set of covariates or pretreatmeatilgar

(ibid).

Given unconfoundedness or exogeneity (discussed in a later section), various
methods have been proposed for estimating causal effects. Earlier stugies (e
Robins,et al 1995) have mostly relied on estimating the conditional regression
function of the outcomes given covariates ; recent studies (Hirano & Imbens, 2001,
Barth, et al, 2006; Brand & Xie, 2007; Crosnoe, 2010; Hatal 2011) however, are

increasingly using propensity score procedures to estimate the effeettoddtment
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A propensity scoreis defined as the conditional probability of assignment to a
particular treatment given a vector of observed covariates (Rosenbaum & Rubin,
1983). When applied appropriately, these models can help solve the problem of
selection bias and provide valid estimates of population level mean treatneetd, eff
such as average treatment effects (ATES) , average treatmenhboétfextreated
(ATTs) and average treatment effect of the untreated (ATUs) (Brandl&wt Guo

& Fraser, 2010). The concept of treatments effects is discussed in a later sec
this chapter while the equation structures of ATT and ATE are described in the

Appendix to this chapter.

The remainder of this chapter is organized as follows: | first reviewdhnterfactual
framework, on which the estimation of propensity score is based on. Then | describe
the logic of propensity score models and their estimation procedures. Threantliffer
specifications of propensity score models have been employed in this chapter-
propensity score stratification, propensity score matching and propensity score
weighting | briefly describe the conceptual frameworks for each of the
models/methods while emphasizing the need for these different analyt@elpgs. |
follow this with results and discussion from each of the propensity score models. The
last section of this chapter offers a short summary of the results and getayor

conclusions.
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Counterfactuals and the Neyman-Rubin Counterfactual Framework

To study causal effect, we treat one group of peopldraatmentgroup and the
other as @ontrol group. The key conceptual framework to investigate causality in
social science research is the counterfactual framework. In statisiearchers
generally credit the development of the counterfactual framework to Neyr928)(
and Rubin (1974, 1978, 1986) and call it M&yman-Rubin framework of causality
A counterfactual is potentialoutcome or state of affairs that would have happened
in the absence of the cause (Shadish, et al 2002). Thus, for a participant in the
treatment condition, a counterfactual is the potential outcome under the condition of
control; for a participant in the control, condition, a counterfactual is the potential
outcome under the condition of treatment (Guo, et al, 2010). Table 7.1 illustrates the
counterfactual inference.

[Table 7.1 about here]
Neyman-Rubin’s framework emphasizes that individuals selected into either
treatment of non-treatment (control) groups have potential outcomes in bogh state
the one in which they are observed and the one in which they are not observed.
Formally, if we assume that each person i under study would have two potential
outcomes (¥, Y3;) that correspond respectively to the potential outcomes in the
untreated and treated states. LetlDdenote the receipt of treatmeniz=@non-
receipt (control) and Mndicate the measured outcome variable. They Neyman-Rubin
counterfactual framework can be expressed as the following model:

Y, =D)Y; + - D;)Yy
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The central message conveyed in the above equation is that to infer a causal
relationship between;@the cause) and;Ythe outcome) the analyst cannot directly
link Y i to D under the condition 3=1; instead the analyst must check the outcome

of Yoi, under the condition B0, and then compareyY¥and Y;;.

For example, in our case, we might hypothesize that an elderly person living
independently (that is, not co-residing with children or other relatives) hasrhig
levels of short term morbidity. Here the treatment varial#d [if the elderly is living
with children; Y;=1 if the elderly has any of the short term morbidities (fever, cough
or diarrhea) and ¥=0 otherwise. To make a causal statement that living
independently (B0) causes short term morbidity¥1), we should examine the
outcome under the state of not living independently (that is, living with children).
That is, we need to determine the health outcome of the eldgilynder the

condition of D=0, and ask the question “what would have happened had the elderly
not lived with children? However, the critical issue here is thatvken D =0 is not
observed. (Refer Table 1 on “counterfactual inference”). Or in other words, we
cannot calculate causal effects at the individual level with the IHDSHiatzever,
Neyman-Rubin’s counterfactual framework holds that we can estimate the
counterfactual by comparing theerageoutcome of the treatment and control
groups. More specifically, if E(fD=1) denote the mean outcome of all individuals in
the treatment group and E{P=0) the mean outcome of all individuals who

comprise the control group, we can define treatment effect as a meamddtere
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r=E(Y,|D=1)-E(Y,|D=0)

Herer denotes the treatment effect. The above formula is also callsthtigard
estimate of the average treatment eftelsere both the outcomes (i.e. (E[¥=1) and
E(Yo|D=0)) are observable (Guet, al 2010). It is worth noting that under this
framework the evaluation of E(}D=1) - E(Yo|D=0) can be understood as an effort
that uses E(¥D=0) to estimate the counterfactual G0=1). The central interest of
evaluation is not in the E@D=0) but in E($|D=1) (Guo & Fraser, 2010). In
summary, The Neyman-Rubin framework offers a practical way to eeahmt

counterfactual.

The logic of Propensity Scores

With a conceptual background of the counterfactual framework, this section describes
the logic of the propensity score which is based on the counterfactual model of
Neyman-Rubin. The propensity score is defined by Rosenbaum and Rubin (1983) as
the conditional probability of receiving treatment given observed covariates:

p(X)=Pr(D=1| X)=E(D|X)

Where D ={0,1} is the indicator of exposure to treatment and X is the
multidimensional vector of observed covariates. Rosenbaum and Rubin (1983)
showed that if the exposure to treatment is random within cells defined by Xsi is a

random within cells defined by the one dimensional varigd§k) Therefore, given a
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population of units defined hyif the propensity scone(X) is known then we can
the estimate the average treatment effects (ATE or ATT). Formafispions of
ATE and ATT are described in the Appendix to this chapter. In addition, the two
important assumptions of propensity score analysis that explains the exogeneity

uncounfoundedness property of this exercise is described in the Appendix.

Estimating the propensity Score

The conditional probability of receiving treatment when there are two treatme
conditions (treatment vs control) is estimated using binary logisticsggre As
mentioned earlier in the dissertation, the outcome of interstick(short term
morbidity); thetreatment grougD=1) comprise of the elderly persons who are either
living with adult children or others armbntrol groupcomprise of elderly living
independently (i.e. either alone or with spouse) (D=0). The dependent variable is the
living arrangement variable which now indicates the binary treatment comadvt=1

, when the elderly is living with children or others, and Y=0, when the elderly person
is living independently. The control variables (covariates) are the agéalnstatus,
education, religion, caste, rural/urban, work status, pension status, standard of living
index and state dummies. The ignorability or unconfoundedness assumption depends
in part on the extent of observed characteristics available to include in the psopensi
score specification. The IHDS dataset is particularly helpful in thigdegih a large

set of individual and household characteristics. The treatment group (diMdady

with children or others) contains 15,859 observations and the control group (elderly
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living independently) contains 2,045 observations, so the total number of
observations is 17,904. Propensity score is estimated using the following

specification:

Log odds of (living with children or otheF§§"™ "B+ B 1 Xiy + B2 Xiz +...+ [;

The progranpscore.adoin STATA estimates the propensity score and tests the
balancing hypothesis. The following program runs the algorithm to estiheate
propensity score in STATA.

pscore livchild femal e agecat2 agecat3 married illiterate

primary coll ege graduate | owcaste other nuslimchristian sikh
religother urban dwork pension stdliving stl st2 st3 st4 st5

St6 st8 st9 stl10 st1l stl1l2 stl1l3 stl14 stl5 stl1l6 stl7 stl1l8 stl9

st 20 st21 st22, pscore(nypscore) bl ockid(nyblock) Iogit

| evel (0.001) numbl o(5)*?

The predicted probabilities of living with children in the two elderly groups are

shown in the Figures 7.1a and 7.1b. There was an absolute difference of 18 % in the
average predicted probability of living with children (90 % in the living withdrhit

group compared to 72 % among elderly living independently), suggesting moderate

differences in the observed characteristics between the two treatoeps.grable

7.2 shows the sample descriptive statistics and the logistic regressicatiestitine

'Pscor e( mypscor e) estimates the propensity score and mypscor e is the name of the estimated
propensity score variable which gets added to the dataset; bl ocki d( newar) allows users to
specify the variable name for the block number of the estimated propensity score; | 0gi t uses a
logit model to estimate the propensity score; | evel (real ) allows to set the significance level of
the tests of the balancing property. | have used 0.001; nunbl o(r eal ) allows to set the number of
blocks of equal score range to be used at the beginning of the test of the balancing hypothesis. The
default if 5 blocks. (Becker & Ichino for Statacorp. STATA 2011)
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propensity score. Bivariate chi-square tests showed that most variables were
statistically significant for the overall sample (that is, before hiagcor

stratification) indicating that the covariate distributions were not sexfiiky

overlapped between the treated and control participants in the original samgle. Thi
indicates imbalance on covariates. That is, it is difficult to attributerdiftes in
morbidity outcomes among elderly to living arrangements because the tes/aria
(such as gender, marital status, employment, pension, household wealth, etc.) may
also influence the outcome. Propensity score methods (e.g. matchingcatratifi

and weighting) attempt to reduce the confounding effects of the covariates, and so
allow differences in outcomes (here, morbidity) to be attributed to differefices
treatments (here, living arrangements)

[Figures 7.1a and 7.1b and Table 7.2 about here]

The next sections describe thygepensity score models, including propensity score
stratification, propensity score matching and propensity score wejegntrew model
that has been developed to combine propensity scores and conventional statistical
methods. All the three different techniques employ slightly different statis

theories and algorithms, and are sometimes describes as addressing different
analytical questions, but all the models originate from Rosenbaum and Rubin’s
(1983) seminal work that first introduced the concept of a propensity score. In this
chapter | provide an overview of the models while discussing the statistical
assumptions, theory and finally the limitations associated with each of thedset

For the purpose of the analyses, | have used several user-developed programs
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available in STATA includinggssmatch2 (Leuven & Sianesi, 2003) that has been
especially helpful in offering instructions for running the programs. Figure 7.2
summarizes the propensity score analytic process that | have condscgberna

two-step or a three- step analytic exercise.

[Figure 7.2 about here]

Model 1

Propensity Score-Stratified Analysis
Rosenbaum and Rubin (1983) have shown that stratifying on the propensity score
produces treatment groups that are balanced in terms of observed covariates
contained in X. Thus under the assumption that treatment assignment is ignorable
given X (as discussed in an earlier section), unbiased estimates of thgeaarsal
effect can be obtained by comparing elderly with similar values of the pigpens
score. The treatment effect of the whole sample is the averagekdstthéum-

specific differences of the mean responses in the two treatment conditions, i.e

Wherek indexes the propensity score stratum, N is the total number of participants,

is the number of participants in thih stratum, ana{1k Yo are the mean responses

corresponding to the two treatment groups inkthestratum.
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To perform a stratified analysis | sorted the sample by estimated pitgsawses in

an ascending order and then divided the sample of elderly into five strata using the
estimated propensity scor&3ften researchers (Perkins, et al, 2000; Landrum &
Ayanian, 2001) have used quintiles of estimated propensity score to create strata but
given the distribution of the propensity score in our elderly case, | have triedt® crea
uniform sample sizes for control group (elderly living independently) across the five
strata. Table 7.3 provides the number of cases in each stratum separated by living
arrangement status. There is overlap within each stratum, i.e. for each propensity
score stratum there are elderly with d=1 and d=0. The next section tests for the
balancing hypothesis. The balancing hypothesis is satisfied when withintedah s

the average propensity score and the means of each covariate do not differ
significantly between treated and control units.

[Table 7.3 about here]

The balance of covariates between the two treatment groups are presented in the
Figures 8.3a and 8.3b. More specifically, | ran a series of regressionslaiisac or
OLS-with each of the covariates as the dependent variable and the dichotomous
treatment variable (herkychild) as the single independent variable. Depending upon
the nature of the covariate, | determined whether to run a logit or an OLS. For
example, for the covariatemale a dichotomous, variable, | ran a logit wigmale

as the dependent variable dnvghild as the single independent variable. Again, say

for the covariate standard of livingtdliving), which is a continuous variable, | ran an
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OLS withstdliving as the dependent variable dnvghild as the single independent
variable. Finally, these analyses were done within each of the fiverstiadicated

above. The complete list of covariate balance is however, not shown. | have selected
only two covariates for explanation purposes.

[Figures 7.3a and 7.3b about here]

There does not seem to be substantial differences between the treatmeningroups
these two selected covariates (gender, marital status) or in any of thatesva
contained in the propensity score model after stratifying elderly into Sefiffstrata

of estimated propensity score. This finding suggests that stratifyinépdrye
according to their estimated propensity to co-residence removed most of the bias
observed characteristics between the two groups. Figures 7.3a and 7.3b however
show that the observed differences in treatment groups are slightly bigger for the
highest propensity score strata in both the covariates (gender and metut|, st
suggesting some residual imbalance. To further reduce the differencesriredbse
characteristics, other methods, e.g. matching or propensity score weightinigheoul

adopted.

Estimating average causal effect using propensity score sttitifi method

Propensity score estimates of average causal effect of living arrangare reported
in Table 7.4.

[Table 7.4 about here]
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In the first 5 rows, | have reported the short term morbidity likelihood in the two
groups-treatment and control and estimated causal effects of livingeamants
within groups of elderly stratified according to the five propensity scorgas The
estimated causal effect in all the 5 propensity score strata- as captuhed b
percentage difference in short term morbidity was statisticallyfeignt. Among

elderly who have the lowest propensity score (stratal: thdgas#ikely to live with
children), living with children or others is estimated to reduce short term aitgrby

9.7 % (10.68% versus 20.38%). Among elderly who have highest propensity scores
(strata 5: they ammostlikely to receive treatment, i.e. live with children), living with
children is estimated to reduce likelihood of short term morbidity by only 4.2%.
Furthermore, these findings echo the results obtained from the previous logistic
regression analyses as the estimated differences in short term mydoetdieen the

two groups of elderly follow a consistent pattern. That is, the elderly living
independently (control group) have consistently higher rates of short term morbidity
than the elderly living with children and others (treatment group) acraseall
propensity score strata. Though the magnitude of the estimated difference in
morbidity vary from ~4 to ~13 percentage points, it is clear from this stdtifi
propensity score analysis that there exist significant differenceerinidity rates

among the elderly by living arrangement status.

Estimates of the overall impact of living with children or others on short term
morbidity were obtained by calculating a weighted average of the strateificspe

differences (Rosenbaum & Rubin, 1984) and are reported in the last two rows of
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Table 7.4. The weighted average of the stratum specific differences estshatt
term morbidity to be 12 % lower among elderly who lived with children. Since row 6
reports the weighted average, this estimates the reduction in short term mankidit
we would expect if all elderly represented in the IHDS data were livitigakildren
(this is also called the ATEverage treatment effgciWeighting the stratum-specific
differences by the treated group (that is, number of elderly living wittrehilor
others) in each strata estimated a 8 % absolute reduction in short term morbidit
among elderly who typically lived with children (this is also called the AaVErage
treatment effect for the treateddgain, this reduction in the estimated causal effect
suggests that elderly who are most likely to benefit from living with childene w
actually living independently. | also tested the sensitivity of the fetchanalysis to
the number of strata and found very similar results using 3 or 7 groups. Since all
elderly within a stratum have the same propensity score and at least oheielithe
stratum receives each treatment condition (as there is overlap betwaeatent
groups in each strata)-the expected difference in treatment mean equdl&the
(average treatment effect of the treated) at that value of propensitytiseaveighted

average of such differences is unbiased for the treatment effect,

=EM[D=1)-E([D=0) (Rosenbaum & Rubin, 1983: p 46)

However one of the limitations of the Stratification method is that it disregards
observations in blocks/stratum where either treated and control units are aligent
observation has led to an alternative way to match treated and control units, which

consists of taking each treated unit and searching for the control unit with thst close
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propensity score. This method is called the Propensity Score Matching, which is

discussed in detail in the next section.

Model 2

Propensity Score- Greedy Matching
The core idea of matching, after obtaining estimated propensity scores,aat®ar
new sample of cases that share approximately similar likelihoods of desiggned to
the treatment condition. The fundamental feature of this method is that it not only
balances data through resampling or matching non-treated individuals td treate
on propensity scores, but also permits follow-up multivariate analysis (e.g. OLS
regression, survival modeling, hierarchical linear modeling ). Rubin (2008) argued
that by reducing the dimensionality of covariates to a one-dimensionalteeore-
propensity-is a substantial contribution that leverages matching. The authdretesc
this process as the design of observational studies to approximate randoniged trai
Various algorithms have been developed to match participants with similar ptppens
scores. These include greedy matching techniques like-Mahalanobis drsttamnce
matching with or without propensity scores, nearest neighbor matching witlparcali
However it is important to note that matching typically leads to loss of partisiga
the next section, | discuss some of the greedy matching techniques and psestsnt re

from the matching analyses.
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Mahalanobis Metric Matching with and without propensity score
The Mahalanobis metric matching method was invented prior to propensity score
matching (Cochran & Rubin, 1973). To apply this method, one should first randomly
order the study participants, and then calculate the distances betweert theafed
participant and all controls, where the distami{g,j), between a treated participaint,

and a d@,j)=(Uu- V)T C_l(u ~V) nontreated/control

participant, is defined by the Mahalanobis distance:

Where u and v are values of the matching variables for the treated participadt,
control participanj, and C is the sample covariance matrix of the matching variables
from the full set of control participants. The control participgiith the minimum
distanced(i, j), is chosen as the match for treated participaamd both are removed
from the pool. This process is repeated until matches are found for all treated
participants. In the Mahalanobis with propensity score method, exactly same

procedure (as described above) is followed with an additional covariateithated

propensity scoreP(X) .

Nearest Neighbor Within Caliper Matching
Let P, andP, are the propensity scores for the treated and control participants,
respectively]y is the set of control participants ands the set of treated participants.
In this procedure, a neighborhoGgP,) contains a control participant,(ije! lo) as a
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match for treated participant, | (iie.] I4), if the absolute difference of propensity

scores is smallest among all possible pairs of propensity scores heavel, as:

Once g is found to match tq j is removed fronty without replacement. If for each
there is only a singlgfound to fall intoC(P,), then the matching isearest neighbor
pair matchingor more commonly known as theto-1 matchingSometimes, to avoid
erroneously choosing an additional restriction is imposed on the distance between
P; andP; , as long agis a nearest neighbor bin terms of the estimated propensity
score. More specifically, one chooses a match far, only if the absolute distance

of propensity scores between the two participants meet the following condition:

IR =P ke jel,

Where¢ is a pre-specified tolerance for matching or a caliper. Rosenbaum and Rubin
(1985) suggested using a caliper size of a quarter of a standard deviation of the
sample estimated propensity scores fi.es 0.256, wheres, denotes standard

deviation of the estimated propensity scores of the sample). A summary with
graphical representation of the matching techniques is presented in the Agpendix

this chapter.
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Analytic plan for greedy matching
The primary interest of this exercise is to examine whether co-negideth children
and others reduces the likelihood of short term morbidity among the elderly. The
dependent variable for the post-matching analysis is the short term moviidktyle
that take the value of “1” if the elderly have fallen sick and “0” if they ragdhi
healthy. As outlined in Figure 7.2, | followed a three- step analytical prozegiur
step 1, | estimated the propensity score using exactly the same methedrédmeden
the previous section (Model 1: propensity Score Method using StratificationgpAt st
2, | used both nearest- neighbor matching within caliper and Mahalanobis metric
matching to create various matched samples (Note: the matching algoaitiom
results are discussed in the next sections). At step 3, | conduct a logistgsren

based on the matched sample generated by using the 1-to-1 match within caliper

The 1-to-1 match for this analysis was a “one by two by two” design. THatseda
singlelogistic regression to predict the propensity scores of receiving treatment
matching algorithms (i.e. nearest neighbor within caliper and Mahalanatdjya
matching specifications (i.e. for nearest neighbor | used two different spéotfis

on caliper size and for Mahalanobis | used one with and one without the propensity
score as a covariate to calculate the Mahalanobis metric distances.|Hested a

total of 4 matching schemes. The design using multiple matching schemes was

directly motivated by the need to compare results among varying methous. | ha
defined the logit 0f9ld= P(X))/ P(X)]
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rather than the predicted probabili&?x) as propensity score, because logit is
approximately normally distributed (Guo & Fraser, 2010).Table 7.5 summarizes the
different matching schemes used in this analysis. The Appendix to this chapter

exhibits the STATA syntax and output of the matching procedures.

[Table 7.5 about here]
Figure 7.4 shows the overlap between the propensity scores generated bystite logi
model for the treatment (living with children or others) and the control (living
independently) groups. The post matching sample as shown in Figure 7.4 is obtained
by using 1-to-1 nearest neighbor matching within caliper. As expected, post-
matching, the distribution of the treated group is closer to the non-treated/control
group, indicating correction of confoundedness. The final sample after using the 1-to
1 nearest neighbor matching within caliper contains 1943 cases-evenly matched
between treatment and control. Finally, the average propensity score faattied
treatment group was 0.64 and for the control group was 0.73. The difference in scores
between the two groups has been reduced by 12 percentage points after matching.
Finally, Table 7.6 presents sample descriptive statistics before andchaftdring
which essentially tests for covariate balance. Bivariate chi-sgestseeshowed most
variables to be statistically significant (p<.@&forematching. This is an indication
of covariate imbalance or in terms of graphical representation, it can bbaiatiaet
covariate distributions were not overlapping between the treated and control groups

of elderly in the original sample. Hence analyses of outcomes based on the original
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sample would violate the fundamental assumption of “ignorable treatment
assignment” and generate biased results. However, after matching fioaigni
differences remained between treated and control groups on most variablesr In ot
words, the propensity score matching has reduced the confounding effects of the
covariates.

[Figure 7.4 and Table 7.6 about here]

Results from multivariate analysis after matching
After matching on the estimated propensity scores, the matched samplenceta
on observed covariates (between treated and control participants) and theeefore
can perform multivariate analyses and undertake covariate adjustmdrd for t
matched sample as is done in randomized experiments (Guo & Fraser, 2010). In
theory any regression type models can be used at this stage to estiragtzdge
causal effectibid). For the purpose of this study, | have conducted a logistic
regression based on the matched sample and have presented results comparing log
odds from the overall (pre-matched) sample and the matched sample. The matched
sample reported in Table 7.7 is generated using the nearest neighbor maiittimg w
caliper and without replacement. As mentioned before, | used a caliper size one
guarter of the standard deviation of the propensity scores. Both the pre-matched and
matched analyses look at the effect of living arrangement on the likelihoodhgf bei
sick after controlling for key demographic and socioeconomic charaicen$ the

elderly. State dummies have been omitted from the final analyses as the fatus is
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examining the effects of individual and household characteristics on the health
outcome of the elderly. In the matched analysis several variables wefeaigly
associated with the likelihood of being sick with short term morbidity-most moisbl
the living arrangement variable that still continues to explain health outcoime of t
elderly (log odds=(-)0.8460, p<.001). In other words, in the unmatched sample,
results indicate that elderly living with children or others are 0.56 times (e
0-813-_0.44)less likely tharelderly living independently, holding all other variables
constant. After adjusting for selection bias (i.e. after matching) tteqgtive health
effects of co-residency still holds. That is, the elderly living with childreothers
are 0.57 times (&%*%©~0.43)less likely tharelderly living independently, holding all
other variables constant. Furthermore, this finding is consistent with the previous
analysis using the propensity score stratification method. Finally, gandatal
status, place of residence (rural/urban) and standard of living continue to be
significant factors mediating the living arrangement-health outcoragamship,

even after propensity score procedures have been used to minimize selestion bia

[Table 7.7 about here]

Model 3

Propensity Score Weighting
Propensity score models are also used in two-step analytic process as shigwrein F
7.2. One of such methods is conducting multivariate analysis using propensity score

as sampling weights. This analytical model share the same first steprtieg) the
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propensity scores as the above two models-Stratification & Matching. Hovinever t
method does not involve matching or resampling, hence it avoids undesirable loss of
participants. Owing to this unique feature, several studies (Morgan & Harding, 2006;
Hirano & Imbens, 2001) have claimed the propensity score weighting method to be
more efficient that the three -step models discussed before. The use of pyopensi
scores as weights is analogous to the reweighting procedures used in survey
sampling, where adjustments are made for observations on the basis of the
probabilities for inclusion in a sample (Guo & Fraser, 2010; McCaférgl 2004).
Another bonus of propensity score weighting method is that it not only overcomes the
problem of loss of sample participants but also offers two kinds of estimates for

treatment effects:-ATT and ATE-that will be discussed in the next section.

The crucial element of this analysis is that the propensity score muahb®tmed

into a modeling weight. Different types of weights could be used depending upon
whether an average treatment effect (ATE) or the average treatrisentfef the

treated (ATT) is desired. Following Rosenbaum (1987) and Hirano & Imbens (2001),

| define the following weights

For estimating ATE,

oW, x) = AW . 1—AW
p(x) 1-p(x)

114



By this definition, when W=1 (i.e. a treated participant), the above equation becomes

oW, X) =1/ p(X) - and when W=0 (i.e. a control participant), the above equation

becomes?W. X) = P /(- P(X)) ,

For estimating ATT, A
oW, %) =W + 1-w) P/
1-p(x)

By this definition, when W=1 (i.e. a treated participant), the above equation becomes,

oW,X) =1 and when W=0, the above equation becofi&¥:X) = P(¥) /(- p(x)) .
However since the propensity score weighting does not use the matching process, one
should use a different method to check covariate imbalance, that is, an alternative
technique that is suitable to weighted analysis. The approach that is typsedlys a
weighted simple regression or weighted logistic regression depending upotutiege na

of the covariates-dichotomous or continuous. Table 7.8 presents the results of
imbalance checking based on this method.

[Table 7.8 about here]

Table 8.8 demonstrates that most covariates for ATT weight (other than rstatisl
variable, one education dummy and a religion dummy) were imbalanced to a not
statistically significant degree between the treated participadtsantrols. This

finding suggests that for this data set propensity score weighting may remove
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covariate imbalance and therefore it suitable for a weighted analysfly F
propensity score weighting analyses are presented in Table 7.9 for both ATT and
ATE weights. | present odds ratios for short term morbidity among eldemntyparing
the unweighted and weighted analyses.

[Table 7.9 about here]

From the perspective average treatment effect (AT&e. what is the effect if we
consider all elderly persons), elderly living with children or others are on amgaver
are 0.44 times as likely (or the odds of being ill is decreased by 56%) as aegly
independently to fall sick (P<0.001), holding all other variables constant. From the
perspective ofreatment effects of the treatpdTT) (i.e. what is the effect if we
consider only those elderly persons who are or would be assigned to the treatment
condition?), we find that elderly living with children or others are 0.45 times (or the
odds of being ill is decreased by 55%) as likely as elderly living with indepéydent
to fall sick with short term morbidity, holding other variables constant (p<0.001).
Compared to ATT, ATE odds ratios for all variables decrease in size only\shgttl
not in level of significance. When these results are compared to the un-weighted (i.e
without incorporating propensity score weights) analysis, it is intagesiisee that

the results remain consistent. The magnitude and significance of the oddratios f
the living arrangement variable and other covariates remain consistesd attithe

models.
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Summary and Conclusion

This chapter investigated the living arrangement and health outcome link among the
elderly and took a methodological step forward by incorporating propensigy sco
methods. Given the nature of the research question and the associated issues of
endogeneity and selection bias, propensity score methods have been used to adjust for
the selection bias and reduce the confounding effects of the covariates. Three
different propensity score methods have been used to estimate treatmesit effect
propensity score stratification, matching and weighting. The basic goahgf usi
propensity scores and then creating matched pairs or strata is to balavizsetived
covariates between the two groups-elderly living with children or others artyyelde
living independently. The resulting matched or stratified sets are heteonggeim

the covariates, but the covariates tend to have similar distributions in tredted a
control groups making the groups as a whole appear comparable (Joffe &

Rosenbaum, 1999).

The findings from all the three methods highlight the protective role of the
extended/joint family on the wellbeing of the elderly. In particular, both the
propensity score matching and the weighting methods indicate that on average the
odds of being ill for the elderly living with children is decreased by 55% when
compared to the elderly living independently (that is either alone or with their
spouses), holding all other variables constant. From the propensity scoredtratif
analysis, it is clear that significant differences in morbidity rakest across all the

five propensity score strata between the treatment and the control groups.
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Specifically, elderly living independently have higher rates of morbiditysacall the

propensity score strata as compared to the co-residing elderly.

As suggested in the previous logistic regression analyses, gender, nmettigl@ace

of residence and household wealth are significant factors influencing the living
arrangement and health link, even after adjusting for selection bias. Sglgcifica

while being an elderly woman increases the likelihood of morbidity, the married
status can decrease the likelihood of short term illness, holding other variables
constant. Furthermore, as expected, the elderly who live in wealthier households and
who are located in urban areas appear to have less likelihood to fall sick with cough,
fever or diarrhea than the elderly from poorer households and those residing in rural
areas. Among other controls, after adjusting for selection bias, educatios tecaen

a marginally significant factor in influencing the living arrangement antithea
outcome relationship, in contrast to its important role in the earlier logegfiession
analysis. In summary, the consistency of these results with those of the previously
conducted logistic regression analyses, offer additional validation to researc
guestions examined in this dissertation. It can now be ascertained with t#asona
confidence that the observed differences in morbidity among the elderly by living

arrangement types is not due to selection effects.

Finally, since the propensity score procedures also allow for estimatiorrage
causal effects, this analysis is particularly useful for health outcasearch such as

the current study. From the estimation of average causal effectsemabsults
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suggest that for those elderly who haveldastlikelihood to co-reside with children,
living with children will have asignificant reductionn their morbidity levels. This

finding has important policy implication in the Indian context where institutional
support for the elderly is scant and care/support for the elderly is commonbtezkpe

to be shouldered by extended/joint members. However, based on this finding along
with the previous finding that majority of the elderly who live independently belong

to poorer households, a targeted intervention from the government in the form of both

economic and medical support is warranted.

These results establish the fact that individual characteristicgénder, marital

status) and household characteristics (such as living arrangements, houseltbld we
have important implication for health outcomes of the elderly, even when gelecti
biases have been adjusted for. As a next analytical step, | will investigaiebidity
outcomes among elderly are explained not only by compositional factors (household
and individual characteristics) but are also likely to depend on contextual diéierenc
A multilevel exercise is particularly relevant for the Indian contexemgthe huge
context-specific differences in socioeconomic and health outcomes as dateohstr

by existing studies. Additionally, it may also help in understanding the role of
compositional factors (e.g. household wealth, which consistently stands out to be an
important control in all the multivariate analyses) interact with conexdtfactors

to influence the living arrangement-health outcome link. In the next chapter |

investigate these issues by employing a hierarchical linear modielmgwork.
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Table 7.1: Counterfactual Inference

Group y! A&
Treatment (D=1) Observable (counterfactual)
Control (D=0) (counterfactual) Observable

Notes: Y;' : potential outcome for individual | resulting from exposure to thertresatt group
Y % potential outcome for individual | resulting from exposure to the control group
So, theoretically, Causal Effect: - Y {°

Table 7.2: Sample Description and Logistic Regressn Model predicting Propensity Score

%

treated

elderly

(living Bivariate

with Chi-

children square
Variable N % or others) Test Log odds
Gender (male)
Male 8949 50.04 89.81 <.0001
Female 8934 49.96 87.37 -0.111*
Marital Status (single/widow)
Married 11240 62.85 85.23 <.0001 -1.518%*
Single/widow 6643 37.15 94.28
Age categories ( age60-69)
Age 60-69 10902 60.96 88.17 <.000L
Age 70-79 595 29.05 87.97 -0.168%*
Age 80+ 1786 9.99 93 0.207
Education (high school)
No education 3334 18.64 68.81 <.0001  -2.153p**
Primary 1287 7.2 78.17 -1.504*4*
high school 7831 43.79 93.6
College 2078 11.62 96.97 0.878*%*
Graduate 3353 18.75 95.38 0.522*F*
Caste (Brahmin)
Brahmin 1301 7.28 88.47
OBC, SC, ST 11467 64.12 88.24 1.205*}k*
Other castes 5115 28.6 89.42 0.567%**
Religion (Hindu)
Hindu 14621 81.76 88.28 <.0001
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Muslim 1757 9.82 91.8 0.713**

Christian 592 3.31 83.28 -0.622*1*

Sikh 606 3.39 92.41 -0.219

Other religion 307 1.72 87.62 -0.067

Place of Residence (rural)

Urban 5255 29.39 89.72 0.002  -0.734%*

Rural 12628 70.61 88.12

Work status (no work)

No work 10796 60.37 90.46 <0.0001

Any work (including animal care) 7087 39.63 85.75 -0.051

Pension status (no pension)

Does not get pension 16071 89.8J7 88.96 <0.0001

Receive pension 1812 10.13 85.32 -0.366}**

Standard of living index (mean) 0.051**
output

state dummies omitted

Note: reference group is shown in the parentheses

*p<.05, **p<.01, ***p<.001

Table 7.3: Frequency Counts per Propensity Score &ttum

d=0 (control

group: living d=1 (treatment group:
Pscore independently) living with children)
[.00, 0.5) 319 234
[0.5, 0.75) 688 1361
[0.75,0.875) 466 1807
[0.875,0.9375) 328 3239
[0.9375,1.00) 244 9218

Source: IHDS 2004-05
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Table 7.4: Propensity score estimates of averageusal effect

Treatment
Group (elderly | Control Group
living with (elderly living Average Causal
children) independently) Effect
% falling Difference
ill with short | in short
short term term
term morbidity | morbidity Standard
N  morbidity| N (%) (%) Error
Stratified Analysis
Strata 1 (lowest propensity scor{ 234 10.68 |319| 20.38 -9.7 (0.03)
Strata 2 1361 12.49 688 25.15 -12.66 (0.0%)
Strata 3 1807| 10.63 |466| 25.54 -14.91 (0.02
Strata 4 3239 8.8 328| 21.65 -12.85 (0.03)
Strata 5 (highest propensity sco| 9218 9.32 244 | 13.52 -4.2 (0.02y
Overall effect (weighted average) 9.66) 22.55 -12.89 ¢oq
Overall effect (weighted to
treatment group) 9.50 17.65 -8.00 (.455Y

Source: IHDS 2004-05

Notes: Estimated difference in short term morbidity between eldéryase living with
children compared to those elderly who are living independently using propeuasgy s
methods?® standard errors are from two-sample t tests
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Table 7.5: Description of Matching Schemes and Resgle Sizes

Scheme

Description of Matching

N of the New Sample

Method

Treated

Nontreated

Nearest Neighbor

Propensity scores
predicted by logistic
regression (logit 1),
nearest 1-to-1 using
caliper = 2.46
(.25* SD)

1,943

1,943

Nearest Neighbor

Propensity scores
predicted by logistic
regression, nearest 1-to-1
using caliper = .1

1,942

1,942

Mahalanobis without
pscore

Covariates used in the
calculation of the
Mahalanobis distances
same as used in logistic
regression (logit 1)

15,843

15,843

Mahalanobis with
pscore

Mahalnobis with
propensity score added;
pscores predicted by
logistic regression (logit
1)

15,843

15,843

Source: IHDS 2004-05

Table 7.6: Covariate Balance Testing- Elderly by teatment conditions for overall and matched

samples (%)

Overall Overall matched | matched
control treated control treated
Variable (n=2045) | (n=15,859)| (n=1943) | (n=1943)
Gender
Female 44.61 50.65 44.57 41.22
Marital Status
Married 81.37 60.47 80.44 87.55
Age categories
Age 60-69 63.24 60.67 63.56 65.41
Age 70-79 30.64 28.85 30.16 29.03
Age 80+ 6.13 10.48 6.28 5.56
Education
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No education 50.98 14.48 49.05 69.84
Primary 13.77 6.35 13.95 19.81
high school 24.56 46.27 25.78 8.54
College 3.09 12.72 3.24 0.31
Graduate 7.6 20.19 7.98 1.49
Caste

Brahmin 7.35 7.27 7.15 4.89
low caste 66.13 63.86 66.2 72.1
Other castes 26.52 28.87 26.25 23.01
Religion

Hindu 83.97 81.47 84.05 83.38
Muslim 7.06 10.18 7.31 7.93
Christian 4.85 3.11 4.58 5.25
Sikh 2.25 3.53 2.32 2.11
Other religion 1.86 1.7 1.75 1.34
Place of Residence

Urban 26.47 29.76 26.51 22.75
Work status

Respondent works (yes=1) 49.51 38.36 49 53.83
Pension status

Receive pension (yes=1) 13.04 9.76 12.51 12.87
Standard of living index (mean) 9.69 13.1 8.21 9.8

Source: IHDS 2004-05

Notes:

Pre-matched sample differences (bivariatetests) have been conducted.; Forgtandard

of living variable, difference of means t-test has been conducted

Pre-matching Sample differences for most variables (except one age and oragi@auc
dummies) are statistically significant (p<0.05)
Post-matching Sample differences arat statistically significant (p<0.05). The exceptions
are marital status and the education dummies.
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Table 7.7: Logistic Regression on the likelihood dfeing sick among elderhiybefore and after

matching
Unmatched sample  Matched sample
(2045 control (1943 control
participants vs. participants vs.
15,859 treatment 1943 treatment
Variable participants) participants)

living with children (living

independently) -0.815*** -0.846***
female (male) 0.286*** 0.211*
age categories (age 60-69)

age 70-79 -0.028 0.124
age 80-89 0.093 0.170
married (single/widow) -0.154** -0.539***
education (high school)

no education 0.199** 0.115
Primary 0.093 0.007
college 0.025 -2.279*
Graduate -0.053 -0.708*
Caste categories (Brahmin)

SC, ST, OBC -0.213* -0.14
other castes -0.141 0.034
Religion categories (Hindu)

Muslim -0.072 -0.014
Christian 0.093 0.5164*
Sikh 0.154 -0.0561
other -0.376 -0.204
Urban (rural) -0.166* -0.251*
Any work (no work) 0.146** 0.193*
Receive Pension ( no pension) -0.086 -0.231
standard of living -0.043*** -0.055%**
Constant -0.819*** -0.41
Log Likelihood -5976.9775 -1663.7472
LR chi2 (19) 522.37 251.51

Reference group is shown in parentheses

*p<.05, **p<.01, ***p<.001
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Table 7.8: Covariate (selected) Imbalance after Ppensity Score Weighting

p value of regression
coefficient of living

alone
Covariate (used as dependent variable in regression) ATT
Female (=1; O=male) 0.500
Married (=1; 0= single/widow) 0.000***
Age categories (reference: age60-69)
Age 70-79 0.986
Age 80+ 0.302
Education (reference: high school)
llliterate 0.000***
Primary 0.864
College 0.723
Graduate 0.132
Caste (reference :Brahmin)
low caste 0.140
Other castes 0.085
Religion (reference: Hindu)
Muslim 0.027**
Christian 0.944
Other religion 0.090
urban (=1; O=rural) 0.872
Any work (=1; 0= no work) 0.597
Receive pension (=1; 0= no pension) 0.204
Standard of living index (0-30) 0.159

Source: IHDS 2004-05

NOTES: The balance check used simple regression for continuous depeartible and
logistic regression for dichotomous dependent variable

ATT= average treatment effect for the treated where weighttfeated case is 1 and for a
control if pscore/(1-pscore)
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Table 7.9: Logistic Regression Analysis on the likikhood of being sick among elderly with

propensity score weighting (and compared with the mrweighted analysis)

odds ratios Odds ratios (weighted)
Predictor variable (un-weighted) ATE ATT

living with children (living
independently) 0.443*** 0.442**  (0.451***
female (male) 1.331 %+ 1.339** 1.353**
age categories (age 60-69)
age 70-79 0.972 1.153 1.162
age 80-89 1.097 1.228 1.265
married (single/widow) 0.857 0.637** 0.661**
education (high school)
no education 1.220** 1.383** 1.476**
Primary 1.097 1.158 1.19
college 1.025 0.413**  0.406***
Graduate 0.948 0.75 0.733
Caste categories (Brahmin)
SC, ST, OBC 0.808* 0.571* 0.539**
other castes 0.868 0.75 0.731
Religion categories (Hindu)
Muslim 0.931 1.041 1.034
Christian 1.097 1.398 1.408
Sikh 1.166 1.038 1.03
other 0.687 0.801 0.816
Urban (rural) 0.847* 0.93 0.963
Any work (no work) 1.157* 1.291** 1.302*
Receive Pension ( no pension) 0.918 0.775** 0.758**
standard of living 0.958*** 0.953**  (,953***
Log pseudolikelihood -5976.9775 -6595.3516479.9372
Wald chi2 (19) 456.82 394.76 362.91
No. of observations 17883 17883 17883

NOTE: ATE= average treatment effect where the weight foradetrlecase i&/pscore for a
control case i4/(1-pscore) ATT= average treatment effect for the treated where the weight
for a treated case is 1 and for a control capsasre/(1-pscore)

*P<.05, **p<.01, ***p<.001
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Figure 7.1a: Boxplots of estimated propensity scose
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Figure 7.1b: Histograms of estimated propensity sces
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Figure 7.2: Propensity Score models used in thisshertation

| Propensity Score models as a 3-step analytic process

STAGE 1

Logistic Regression

Log odds of receiving

treatment, i.e. Y=1, if living
with children and others; Y=0,

if living independently

Select appropriate set of

observed covariates affecting
selection (e.g. age, marital

status, gender, SLI, etc.)

Estimated propensity score is
the predicted probability of

getting the treatment

Either

Or

Stratifying on the
propensity score
Divide the data into

Calculate
weighted mean of
the within stratum
estimates to get

blocks/stratum
based on the
propensity score

the sample ATE
and its statistical

significance

A 4

Matching on the
propensity score
Match each treatment
observation with one
or more control
observations based on
similar p-scores

Multivariate
analysis (e.g. HLM)
based on the
matched sample

| Propensity Score models as a 2-step analytic process

A4

Multivariate analysis (here, HLM) using
propensity scores as sampling weights
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Figure 7.3a: Balance of covariaté-EMALE after being stratified by estimated propensity sc@

and observed treatment
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Figure 7.3b: Balance of covariatdtM ARRIED after being stratified by estimated propensity sc@
and observed treatment
120
Oindependently
100 W withchildren
80
60

40

% of elderly married

20

[.00,.5) [0.5,0.75) [0.75,.875) [.875,.9375) [.9375,1.00)

Propensity Score Strata
Sourceilndia Human Development Survey, 2004-05

130



Figure 7.4: Distribution of the probability of receiving treatment (before and after
matching)

histograms of Estimated Propensity Scores before matching
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CHAPTER 8: LIVING ARRANGEMENTS AND HEALTH OF

THE ELDERLY: A CONTEXTUAL ANALYSIS

Background: why look at contextual differences?

As indicated in the previous chapter, in addition to the logistic regression and
propensity score analyses, | also conduct several multilevel models usargtnel
linear modeling. Hierarchical linear models will help us understand whether
differences in short term morbidity rates among the elderly are dueiatioas in

their individuals and households characteristics (compositional factors) or driney
also a function of the area (or district) where they reside (contexttaigasuch as
the availability of elderly friendly institutional and medical facibtidf contextual
(district-level) characteristics influence the likelihood of short teronbidity, it is
likely that even elderly persons living independently in an area/districtonverall

high levels of elderly support services will have lesser likelihood ohggaill with
minor illnesses, while the co-resident elderly living in an area/distiib low levels

of institutional support will have higher rates of morbidity. Given the huge regional
and rural-urban differences in socioeconomic and health outcomes in India, this
analysis will be useful to critically evaluate the dominant role of thelyamolder
adult care-giving in diverse contexts while highlighting the possibility of
substitutability of informal family care by institutional support. This asialthus has

important implications for the newly emerging aging policies in India.
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Literature on Health and Context

Empirical studies examining health trajectories over the life coQisen(et al 2010;
Sellstrom, et al. 2006; Seeman & Crimmins, 2001; Martin, 1989) have consistently
shown that variation in individual level outcomes are not always sufficiently
explained by differences in household characteristics, but are also lildepéad on
variation in community contexts as characterized by urban or rural resjdereleof
infrastructure development and state of residence (Detsai,2010). However, most

of the demographic literature on this issue has been motivated by explorinty fertili
dynamics in developing countries. Mason & Smith (2000) showed the impact of
gender context on desires for additional children and use of contraception among
married women and their husbands in selected communities in five Asian countries.
Similarly, using data from Demographic and Health Surveys for 22 countries-in Sub
Saharan Africa, Kravdal (2002) demonstrated that the average educatrehal ke
village or a community has a significant depressing effect on a womaiisdies,

net of urbanization and her own education. Finally, similar results have been
established in the Indian context, where studies (Moursund & Kravdal, 2003) show
that the average educational level of other women in the community has ameffec

a woman’s contraceptive use over and beyond that of her own education.
Surprisingly, a systematic examination of the role of context in explaining ditgrbi
outcomes has been missing from the demographic literature on developing countries.

The current analysis aims to fill this research gap.
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As indicated at the outset, the issue of linking context with morbidity outcomes is
particularly important in the Indian context where there are huge inedtierences
in almost all human development indicators-education, health and income. This is
especially marked in the case of health and medical care. The southernensgepor
consistently lower levels of short term morbidity (cough, fever or diarrimeh) a
higher levels of health care than elsewhere in the country ([2¢s4i2010). More
specifically, studies have shown southern states to have lower infant ahd chil
mortality (Jain, 1985) and greater rates of vaccination than the central (Gaindin,

et al 2006; Parashar, 2005; Paneeal 2003). Furthermore, the south outperforms
the rest of the country on every indicator of maternal medical care (Nalvamget
2002 ; Bloom et al 2001; Dyson & Moore, 1983). Better medical care and relatively
easy accessibility have contributed to the south’s health advantage @esai,
2010). As indicated earlier in this dissertation the incidence of short term nyprbidi
levels also vary markedly among elderly in the country. Most states iadicatt

term morbidity levels ranging from 7 to 18 percent (IHDS, 2004-05) among the
elderly (Figure 1). Again, southern states (e.g. Karnataka, Keradm& Nadu) seem
to report relatively lower rates of minor illnesses as compared to tlegreésy.

West Bengal and Bihar) and northern states (e.g. Uttarakhand and dttas®r

among the older population.

[Figures 8.1 & 8.2 about here]
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The state differences in the use of health services when sick with minorafireeses
also substantial- the northern hill states of Himachal and Kashmir show a higher
usage of public/government services while the southern states of KeralaNEaiuil
and Karnataka show lower rates (Figure 8.2), probably because there areivabee pr

health care facilities/services unlike in hill states (De=taa). 2010).

Urbanization and local availability of services affect where the sick godatment.
Typically, while urban residents generally have a choice of governme miresvate
providers, rural residents face far fewer choices. Desai et al. (2010)deddtom

their nation-wide household survey that in general, individuals living in the south and
cities report lower morbidity and have better medical care; urban resalenfsay
somewhat less money on a typical minor illness than a villager (Table 8.8¢ The
regional and urban-rural differences warrant further contextualsasatyexamine
factors affecting health outcomes and differential use of health seavitasg the

elderly.

[Table 8.1 about here]

From the previous chapters, it is clear that individual and household characteristics
(more specifically, living arrangements) have important implication fohéadth of

the elderly. However it can be argued that not only individual and household
characteristics but contextual characteristics like social networlkemiagtion and
institutional care facilities (e.g. old age homes, geriatric clinics), feir the elderly

are important in affecting health outcomes. For the purpose of this analysis, |
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conceptualize “context” in terms of districts. Demographic literature aa hreks

always indicated an urban advantage in terms of health and socioeconomic outcomes.
In general, Indians living in urban areas have higher household incomes, enjoy high
guality of schooling and medical care, have greater degree of household@anitati
(e.g. flush toilet) and have lower morbidity rates (Destaal 2011). Hence | chose
urban area as one of the contextual variables for this analysis. Additionediy,be
expected that districts that provide institutional support (such as old age homes,
special clinics for the elderly, presence of civil societies/N@&@king on elderly

issues, etc.) may result in generating positive health outcomes among the elde
regardless of their household structure. However data on institutional fadditithe
elderly still remains inadequate and unstructured in India. The only available
resources are the rapid surveys across some Indian cities conducted by#geHel
India, to provide an estimate of the institutional facilities availablen@etderly

(Available at:http://www.helpageindia.org/relief-old-age-homes . papd the Central

Statistical Organization’s (of the Ministry of Statistics & Parg Implementation,
Government of India) list of old age homes in different states that are supported by
the Ministry of Social Justice (Seetderly In India: Profile & Programs2006.

Accessed atvww.mospi.govV.in.

However none of these published data are adequate to perform a multilevel analysis
Thus, given the data unavailability, | chose to use a proxy measure to examine the
contextual effects (if any) influencing the living arrangementrgldesalth outcome

association. | constructed a “percentage of elderly persons in a distrietileaor in
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other words, proportion of elderly persons in an area/community. It is perhaps
reasonable to assume that higher number of elderly persons in a district onestat

in turn lead to higher availability of elderly friendly services that cgrave

individual health outcomes. While explaining the importance of context, Huckfeldt
(1986) describes contextual effects as “instances in which individual behavior is
affected by the presence of a social property in a population regardlessioémthe
individual possesses the property in question” (p. 13). Hence existence of a large
number of a particular population group (here, elderly) may generate slgaolyg

to an environment conducive for better health care for the elderly. However it should
be noted that such supply side efforts can only be successful when the particular
population group actively demands, rather than passively accepting the existing
situation (Bonu, Rani & Baker, 2003). Nevertheless, the importance of context cannot
be understated. | would have preferred more nuanced variables for measuring context,
and | recognize that this measure might not be fully successful at tapping the
underlying context and health outcome link. Hence | use these variables despite t

potential weaknesses and interpret the results with caution.

Thus, using the contextual variables, one of the goals of this chapter is to test how
much of the area (district level and urban-rural) differences is due to coropakiti
(household) factors and how much are contextual. For the purpose of this
investigation, | employ hierarchical linear modeling techniques and | ysgiste

models to examine the role of the context in the household structure and elderly
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health outcome relationship. The model design, data and results are discussed in the

next sections.

Analytic Strategy

Hypotheses
Though there has been a fair amount of literature focusing on determinants of living
arrangements, intergenerational ties and elderly health, far leasctebas
incorporated the effect of context while analyzing these issues. This naa lhe
problems in transporting contextual effects into individual-level models or choosing
the appropriate units and levels of analysis. Even when such effects are included in
single-level equations, the results can be misleading due to aggregation bias,
misestimated standard errors and heterogeneity of regression (RaudenltBrs&h &
2002). Hierarchical linear modeling (Smith 1973) which is a type of multilevelrline
modeling permits simultaneous estimation of micro and macro level models and
hence helps correct these methodological issues. By using maximum likelihood
estimation (MLE), it provides relevant tools for modeling within and between area
differences in social phenomena, thus allowing for the direct represanthtioe
influence of higher-level factors on structural relations within arRasdenbush &
Bryk, 2002). Since the goal of this chapter is to examine how the likelihood of being
sick with minor illnesses among the elderly is influenced both by the household
characteristics (particularly, living arrangements) as vgetlreracteristics of the

district and community where the elderly resides, the HLM techniquéeviliseful
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to answer the questions posed here. More specifically, | test the followiofy se

hypotheses to distinguish between compositional and contextual effects.

Hypothesis 1

The elderly in urban areas will halesser likelihoodo fall sick with minor ilinesses
than the elderly in rural areas. This hypothesis draws from the existing iDeg=s

& Rastogi, 2006) demonstrating rural-urban differences in socioeconomic artd healt
outcomes. Among other things, urban residents typically have better transportati
facilities and easier access to health care services than their rurarpaust As a
corollary to this hypothesis, | examine a related hypothesis:

e Hypothesis 1a: Much of the urban/rural differences is due to the fact that
urban households (as opposed to rural households) are also wealthier, are
better educated and have better sanitation facilities, thereby loweging th
chances of being sick with a minor iliness. In other words, the district level
effect can be explained away by compositional factors (individual and

household)

Hypothesis 2
The positive relationship between co-residence with adult children and eldéfly we
being is likely toweaker where contextual (district level) effects are stronger (i.e.

higher percentage of urbanization and higher percentage of elderly persomsg. | a
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that in districts that enjoy more urban facilities (such as accessilile bawe,
transportation, etc.) and have higher proportion of elderly persons to the total
population, co-residence of the elderly persons with children and others (and hence
higher care-receiving possibilities) will not be as beneficial to tresith outcomes.

This hypothesis will involve modeling the slope coefficients of the living

arrangement variables in level 2.

For the purpose of his exercise, | develop a basic two level multilevel model using
level-1(individual) intercept (residual elderly morbidity) as function oéle

(district and urban/rural) characteristics. Additionally, by using theléwel model, |
can also test cross-level effects (i.e. how district level variabiiest fifousehold level
relations such as living arrangements-morbidity link). The HLM steaissioftware
(version 6) developed by Raudenbustal (2000) has been used to conduct the
multilevel analysis. Descriptive analysis of the individual and distnettdata such

as checking frequencies, distributions and correlations were performed TASTA

Finally, individual and district-level datasets were then read into HLM.

Data
Two levels of data are utilized. Level 1 (individual level) data is drawn fromathe s
nationally representative and multi-topic dataset of 41,554 houselhudis-Human
Development Survey (2004-0%)at the current dissertation has employed for all its

previous analyses. 17743 elderly persons were included in the level-1 analysis. Level
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2 (district-level) data is from the 2001 Census of India which provides detailed
information regarding employment, literacy rates, wealth, level of urbton and
other demographic characteristics for 496 districts, separately by-tuntzdn

location. Unique state-district identifier codes were created to mergedudivdata
from IHDS with the district level data from Census. Table 8.2 provides descriptive

statistics of the dependent and independent variables at both levels 1 and 2.

[Table 8.2 about here]

Description of dependent, independent and control variables used at ledgh lev
Thedependent variabléor the analysis is the same as in the previous chapters: the
likelihood of being sick with a minor illness (cough, diarrhea or fever) which is a
categorical variable that takes the value of “1” if they have been sick ariioth@?y/
remained healthy. About 11% of elderly have been sick in the last month with a
standard error of 0.31.

Themacro-level independent variablised in this exercise is the percentage of
elderly in a district PELDERLY. This variable is expected to be negatively
associated with the likelihood of being sick for an elderly residing in th@iotl As
indicated earlier, the rationale behind this expectation is that more number bf elder
persons in a district will lead to better health awareness among thig altdmay
generate higher supply for elderly medical/non-medical services whtalhni will

lower the chances of being sick. Although there may not be direct linkagesebet
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elderly presence in a district and health outcomes, but indirect mechanisrbe may

involved in creating a larger context for favorable health outcomes.

An urbanization variable (a 0/1 variable; the variable takes a value 1 in thef case
urban areas in a district, and O if rural) was addednagcao-level control variable
As mentioned earlier, like many other developing countries, one of the salient
characteristics of India is its rural-urban divide in terms of socio-deapbd,
economic and health outcomes. City and town dwellers more often perceive
themselves as more healthy, less often report suffering from minor dasd are
incapacitated for shorter periods when ill (Desaial 2010). Hence the urbanization
variable(URBAN is expected to act as a proxy for economic development in that
district; more specifically, proximity to urban areas may imply betenmunication

systems and availability of medical facilities.

Individual level control variablesiclude the same set used in previous chapters: (1)
socio-demographic characteristics: age, gender, marital statusn(ity married or
divorced/single), caste (Brahmin, lower castes-scheduled tribes & schedsilestc

& other castes), religion (Hindu, Muslim, Sikh, Jain, Christian & Other waligi
education (0O=no education through 15 year=graduate degree), whether receives
pension and work status (participation in any work including wage work, business,
farm or animal care) ; (2) household characteristics: a 3-category éiaggement

variable-living independently (alone or with spouse), living with children and living
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with others; and (3) overall standard of living index: measured using a constructed
scale of the number of consumer goods owned from a list of 27 items (e.qg.

chair/table, television, car, credit card, etc.).

Estimation Method

Since the outcome of interest (likelihood of being sick takes on a value of @ther z
or unity; follows a Bernoulli distribution) is binary in nature, this studyaesia two-
level hierarchical generalized linear model (HGLM) that offers aresiienodeling
framework for multilevel data with nonlinear structural model and non-normally
distributed errors (Raudenbush & Byrk, 2000).

The level-1 model becomes:

—load 2 |_g5. (X —
77ij—|09(1_(pij] IBOj+Zﬂkj(xljk X.o)

(8.1)

Where,
Ti s the logit link function or the predicted log odds of being sick for an elderly

person in district].

The predicted log odds can also be converted into an odds by taking tHe £1p (

1
. . . T expin }
into a predicted probability by computing L
Po, is the intercept or the log odds of being $arkan elderlyi in district]
B o : Xig : .
K is the slopes fdtindividual-level variables  that are fixed across districts
(X

ik X"'k)) are individual level variables that are grand meantered
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| model Po, as a function of the level-2 predictors. In thmlysis, all the other

level-1 coef‘ﬁcients,'Bkj k> 0, are fixed. Hence the level-2 (district level) rabd
becomes:

Boj =Yoo + Vo ¥ (PELDERLY) + 7o, * (URBAN) + 4 (8.2)

Ba = 7o for k>0 (8.3)

Here,

Yoo s the intercept for the log odds of beingkgbr an elderly person in a district

with average levels of urbanization and elderBspnce and a random effect of zero
Hoiis the error term for the district level randeffect on the intercept

Vko is the constant coefficien%‘j across all districts

Model Results

| estimate five models-one unconditional or nulldaband four conditional models.
In the above analytic strategy, all independeniabées included in level 1 lead to
level 2 equations where each coefficient at levabdld be potentially modeled as an
outcome variable at level 2. However, for the psgof this analysis, | model both
the intercept and the coefficients of the livingpagement variable. A variable that is
“fixed” does not allow for variance between digisitor that particular parameter. In

all the models (except the last model), individuadiables are grand mean centered,

144



with effects fixed across all districts. The reagmngrand centering is that it models
the intercept as a measure of the likelihood o&8k for an “average” household; that
is, one with the grand means on education, starafdidng, age, etc. Without grand
mean centering, the intercept is the likelihoodlnéss for a household that is zero
on all individual characteristics (age, educateta,) and hence is not meaningful.
Finally, all multilevel models use sampling weigtdaninimize bias in parameter

and standard error estimates.

The first model (MODEL 1) is the null or unconditi model that has no predictors
at either level. Given a Bernoulli sampling distion and a logit link function, the
level-1 model is simply

1y = Po;

and where level-2 model is

Boj =Yoot Hoj  Hoj ~ N(0,74)

Here, 7 is the average log-odds of being sick across sitidts, while?® is the
variance among/across districts in district-avelagendds of being sick. Table 8.3
shows that the estimated results age=-2.14 (se=0.038) which is interpreted as the
average value of the dependent variable acrosts#licts. In other words, for a

district with a “typical” short term morbidity likdnood, that is, a district with a

random effect p =0 , the expected log odds of being sick is -2cbfresponding to

2 Similar HLM analyses have been conducted usinggsity score weights (See Chapter on
Propensity Score Methods). Since multilevel anayssng sampling weights and propensity score
weights generated similar results, | have repootdyg the results using sampling weights
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an odds of exp{-2.14}=.117. This corresponds toabpbility of
1/{1+exp(2.14)}=0.105. Within the framework of tasdard two-level hierarchical
model, the interclass correlation (ratio of levela@?iance to the total variation)
obtained from the null model is usually an usefidlex (Luke, 2004). However this
measure cannot be used in this nonlinear link logitel, as level 1 variance is

heteroscedastic (Raudenbush & Byrk, 2000).

Next | consider the three conditional models. Thal @f estimating these conditional
models is to test for the “contextual effect ; wiether urban location and elderly
prevalence will predict lower rates of short terrorbidity. Models 2 through 4
follow equation structures specified in 1.1, 1.2 &rB.

[Table 8.3 about here]
| build Model 2 with level-2 predictors (PELDERLY URBAN) only. Model 3
includes socio-demographic predictors in level d atains the same level-2
predictors. In Model 4, | include living arrangemgariables in addition to the socio-
demographic variables in level-1 and retain theespradictor variables in level-2.
Model 2 through 4 are all “intercept” models whaseic goal is to assess the extent
to which the district wise variability of short termorbidity is influenced by
urbanization and presence of elderly. Finally, Mddeaptures the “slopes” model
which will test not only whether urban area andcpet elderly influence short term
morbidity in a district, but also whetheiiiteractswith the level-1 (individual level)

predictors. Thusli; andl11, will serve as indications of cross level interant
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where a district level characteristic (URBAN andLPEERLY) may influence an
individual level relationship (See Table 8.4).

[Table 8.4 about here]

Results from Model 2 highlight the negative relasbip between the likelihood of an
elderly person to fall sick with a minor illnesstivurbanization and elderly
prevalence in a district. Districts with a largeojportion of elderly do have better
health outcomes among elderly; the coefficienfpfencent elderly is negative as
hypothesized but not statistically significant.Adugh theeffectof urbanization on
elderly health outcomes confirms my hypothesis tinbanization is associated with
lower levels of morbidity. Without any control vables (Model 2), one standard
deviation (0.31) increase in urbanization a disteduces the log odds of an elderly
being sick by a factor of 0.81{exp{,=-0.668*0.31)=0.81}. The interceptlfq)
indicates that the conditional odds of being sakan elderly residing in a district
with average levels or urbanization and elderlyalence is-2.18 (and a random

effect of zero).

Model 3 retains the same district level controlsdmds socio-demographic and
compositional controls-gender, age, marital stadsgcation, caste, religion, wealth
and employment status. The negative relationgsepseen likelihood of short term
morbidity and the two contextual variables (PELDER& URBAN) from Model 2
persist. However there is a substantial reducticheé URBAN coefficient (from -

0.668 to -0.225). The difference in magnitude eftinban coefficient highlights the
147



fact that elderly in the urban households are Wwesaltind better educated. Therefore
the difference between Model 2 and Model 3 capttiresompositional effect. These
results also support my first hypothesis aboutrdhe of household wealth in

influencing the household structure-health outctime

The log odds of being sick reduces by a factor.@®{&xp( o,=-0.225*0.49)=0.90}
for one standard deviation (0.49) increase in pgrgebanization in a district. Model

3 also underscores the significant negative assacibetween likelihood of being

sick and the household wealth index (§;EW:-.179, holding constant the other
predictors in the model and the random districteffi;. The log odds of an elderly
being sick reduces with one standard deviatiorBjlirgrease in the standard of
living {exp([1195=-0.179*1.38)=0.78} In addition, it also highlighthat elderly
females are particularly disadvantaged experienaigiger likelihoods of being sick.
More specifically, increase in proportion of fensale a district is associated with an
increase in log odds by a factor of 1.33 {expf=0.290)=1.33}, holding other

variables constant.

Model 4 adds the living arrangement controls areheres the robustness of the
contextual effects. The significant negative (-@)Brelationship between
urbanization and short term morbidity likelihood! §tersists (and in fact is
somewhat larger) even after controlling for composal factors. The elderly are

more likely to live independently in urban aread ao would be expected to be
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healthy as a result; thus the independent livingreyements of the urban elderly

somewhat masks the better health of urban areas.

Finally, in Model 5, cross level effects are exaeal to test whether the living
arrangement effects vary across district. Tablec8mpares models 4 and 5 to
highlight the difference in results when cross leftects are examined. The
coefficients of the living arrangement variables mrarginally significant in Model 5
(Note: living independently is the reference catgdeere). More specifically, the
direction and statistical significance of the ligiwith children variable demonstrates
that living with children is no longer associatettihwower likelihood of falling ill,
when contextual factors are taken into considematio particular, holding all other
variables constant, for the elderly who are livwrith children, the odds of being sick
with a minor iliness is increased by a factor @41(=exp(0.044)) in a district that has
high proportion of elderly and is increased byadaof 1.20 (=exp(0.188)) in a
district that is more urban, when compared to therby living independently. That
is, in districts that enjoy urban facilities andsédigher percentage of elderly, the
protective health effects of co-residence on gjdegllth outcome are marginally
washed away. This finding supports my hypothesibdut the direction and
magnitude of the co-residence-health outcome lirilen contextual variables are
factored in. Comparison of Models 4 and 5 showsttieeffects of other

compositional factors remain consistent across buttels.
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Since the outcome variable (likelihood of beindst if yes, 0, if remained health)
is binary in nature, estimation and interpretatbthe variance components (See
Table 8.3) is not as straightforward as for cordgimivariables (Guo & Zhao, 2000).
In other words, since the outcome can only asswuoe/élues, 0 or 1, it is not
normally distributed. In the multilevel framewotkge estimation of variance
components for binary outcomes requires specigitatian of estimating procedures
to approximate to maximum likelihood. The key iattliariance components are
calculated on the log-odds scale, or metric, batukhbe transformed to a probability

metric for ease of interpretation (Goldstein & Rasiy 1996).

Conclusion

In this chapter, | used generalized hierarchiceddr models with a binary outcome to
examine two related questions: (1) how much ofatfea (district level and rural-
urban) differences are due to compositional facoishow much are contextual, and
(2) if the strength and direction of the livingamgement-health relationship is altered
in districts where contextual factors are more pnamt. The goal of combining the
micro level logit models (examined in previous dieag) and the hierarchical models
examined in this chapter was to test if the liveamgangement-health outcome linkages

persist when district level factors are taken naasideration.

In summary, taking all the five models togethecan be said thdtalf of the living

arrangement-health link is explained by contextaetiors, i.e. level of urbanization

150



and proportion of elderly in a district. Consisteiith the logistic regression models
(Chapter 6), living with children or others as opga to living independently reduces
the odds of being sick with a minor illness, evdrew contextual variables are
factored in. These findings support previous stidie developing countries that
demonstrate rural-urban differences in health cugoand health care utilization-
Desai,et al.2010 in case of India, Gilson & Molyneux (2007}l context of Kenya

and Shaikh & Hatcher (2005) in Pakistan.

However the finding that the elderly in the urlameas fare better in terms of health
when compared to the elderly residing in rural srésaprimarily driven by the fact
that these elderly also happen to come from houdglioat are wealthier and better

educated.

Finally, examination of cross level effects suggedhat in districts that enjoy urban
facilities and have higher proportion of elderhye fprotective health effects of co-
residency are diminished substantially. This figdighlights the role of context
(district level factors) in affecting the livingrangement-health outcome link among
elderly above and beyond the elderly persons’ iddead and household

characteristics.

Furthermore, at the individual level, gender anditalastatus remain important
predictors. In particular, being female increageslderly person’s odds of being sick

relative to being a male, while being married hadqetive effects on health
151



outcomes of the elderly which may be indicativéhef disadvantages faced by
elderly widows. Other individual level controls sugs education and social groups
do not have significant effects on the living agament and health outcome link
when district level factors were incorporated ia thodels. Finally, lack of
appropriate contextual data (on elderly medicabstfucture and old age homes)
limits the analyses in elucidating the complex naei$ms between contextual factors
and elderly health outcomes. The exploration aeéhmechanisms is left to future

studies.

Table 8.1: Utilization of medical care and expendiire for minor illnesses by place of residence

Minor illnesses: Cough, Fever, Diarrhoea

Treated in Treated Median No
Government outside local Expensesif treatment
Place of Residence center (%) rea (%) sick (Rs) (%)
Metro 15 13 100 3
Other urban 18 27 110 6
More developed village 21 41 130 9
Less developed village 15 53 110 12

Source: IHDS, 2004-05. Adapted from Desai, et al. 2010. “Health & Medical Careésiai,D
et al. (eds)Human Development in India: Challenges for a Society in Transi@aford
University Press, New Delhi.
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Table 8.2: Descriptive Statistics of All Variablesn the Analyses

District level Descriptive

Individual level Descriptive Statistics (h=17,743) Statistics (n=496)
variables Mean SD Variables mean SD
likelihood of being sick[@ependent
variable) 0.11 0.31 PELDERLY 7.4 1.73
living independently 0.11 0.32 URBAN 0.43 0.49
living with children 1.67 0.75
living with Others 0.16 0.67
female (male) 0.5 0.5
age 60-69 0.61 0.49
age 70-79 0.29 0.45
age 80-89 0.1 0.3
married (single/widow) 0.63 0.48
no education 0.19 0.39
Primary 0.07 0.26
Highschool 0.44 0.5
college 0.12 0.32
Graduate 0.18 0.39
Brahmin 0.07 0.26
SC, ST, OBC 0.64 0.48
other castes 0.28 0.45
Hindu 0.82 0.39
Muslim 0.1 0.3
Christian 0.03 0.18
Sikh 0.03 0.18
other 0.02 0.13
Any work (no work) 0.4 0.49
Receive Pension ( no pension) 0.1 0.3
standard of living 3.28 1.38

Source:IHDS 2004-05; Census of India, 2001
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Table 8.3: Hierarchical linear model results for haisehold and contextual effects on likelihood of

being sick
Model 3 Model 4
(socio- (Model 3 + living
( ONLY level-2 demographic arrangement
(null model) predictors) controls in level 1) controls)
Fixed Effects Coef SE Coef SE
For Intercept,,BOj Interceptg/oo =D DDk 0.05 -2.258%*** 0.05
PELDERLY -0.015 0.03 -0.041 0.03
URBAN 7, -0.225*  0.12 -0.342*  0.12
Living Arrangement
(ref: living
independently)
Living with children Intercept; i -0.484***  0.04
Living with Others Intercept,lo¢ -0.266***  0.05
FEMALE (ref: male Intercept,s 0.290***  0.08 0.274*** 0.08
MARRIED (ref:
single/divorcejl Intercept,4c 0.030 0.08 -0.109** 0.08
Age Categories (ref:60-
69)
AGE 70-79 Intercept,lsc -0.041 0.07 -0.067 0.07
AGE 80-89 Intercept,lec -0.176 0.11 -0.194 0.12
Castes (ref: Brahmin)
LOW CASTES (SC,
ST, OBC) Intercept,l -0.353 0.16 -0.252 0.16
OTHER CASTES Intercept) g -0.268 0.15 -0.236 0.15
Religion (ref: Hindu)
MUSLIM Intercept, o -0.139 0.14 -0.111 0.14
CHRISTIAN Intercept/J1qc 0.112 0.23 0.061 0.22
SIKH Intercept, 11 0.444* 0.23 0.448* 0.23
OTHER RELIGION Intercept, 1o -0.568 0.25 -0.544 0.24
Education (ref:
primary)
NO EDUCATION Intercept] 13 0.172 0.13 0.048 0.12
HIGH SCHOOL Intercept,)14c -0.257 0.12 -0.093 0.12
COLLEGE Intercept| s -0.404* 0.16 -0.207 0.16
GRADUATE Intercept/J1qc -0.59** 0.16 -0.409* 0.16
GET PENSION fef:
yesg Intercept,J17c 0.161 0.11 0.085 0.11
ANY WORK (ref: yes) Intercept, g 0.164 0.09 0.154 0.09
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STANDARD OF

LIVING Intercept, (19 -0.179**  0.03 -0.13*** 0.03
Random Effects

Variance Component

Intercept 0.332*** 0.337** 0.340*** 0.366***
Likelihood function -24466.76 -24361.67 -24420.41 -24417.92

*p<.05, **p<.01, **p<.001; N (level 1)=17743, N (level 2)=496

Table 8.4: Hierarchical linear model results for haisehold and contextual effects on likelihood of

being sick(modeling the intercept and the slope)

For Intercept

Living Arrangement (ref: living
independently)
Living with children

Living with Others

FEMALE (ref: male, slope
MARRIED (ref:
single/divorcedl slope

Age Categories (ref:60-69)
AGE 70-79 slope

AGE 80-89, slope

Castes (ref: Brahmin)
LOW CASTES (SC, ST, OBC),
slope

OTHER CASTES, slope
Religion (ref: Hindu)
MUSLIM, slope
CHRISTIAN, slope

SIKH, slope

Model 5
Modd 4 (cross level effects)
Fixed Coef SE Coef SE
Intercept -2.258***  0.05 -0.380 0.42
Pelderly -0.041 0.03 -0.106** 0.05
Urban -0.342* 0.12 -0.672%** 0.20
Intercept  -0.484***  0.04 -0.864*** 0.21
Pelderly 0.044 0.02
Urban 0.188* 0.09
Intercept  -0.266***  0.05  -0.237*** 0.25
Pelderly -0.010 0.03
Urban 0.184 0.11
Intercept 0.274**  0.08 0.269*** 0.08
Intercept -0.109** 0.08 -0.111 0.08
Intercept -0.067 0.07 -0.071 0.07
Intercept -0.194 0.12 -0.198 0.12
Intercept -0.252 0.16 -0.258 0.16
Intercept -0.236 0.15 -0.242 0.15
Intercept -0.111 0.14 -0.117 0.14
Intercept 0.061 0.22 0.058 0.22
Intercept 0.448* 0.23 0.431* 0.23
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OTHER RELIGION, slope Intercept
Education (ref: primary)

NO EDU, slope Intercept

HIGH SCH, slope Intercept
COLLEGE, slope Intercept

GRADUATE, slope Intercept

RECEIVE PENSION, slope Intercept
ANY WORK, slope Intercept

STANDARD OF LIVING, slope Intercept

-0.544

0.048
-0.093
-0.207
-0.409*
0.085

0.154
-0.13***

0.24

0.12
0.12
0.16
0.16
0.11
0.09
0.03

-0.530*

0.048
-0.091

-0.21
-0.415*
0.085

0.145
-0.135***

0.24

0.12
0.12
0.16
0.16
0.11
0.09
0.03

*p<.05, **p<.01, **p<.001; N (level 1)=17743, N (level 2)=496
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Figure 8.1: Short term morbidity rates among eldery in India
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Figure 8.2: State-wise short term morbidity rates ad use of government health services
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CHAPTER 9: LIVING ARRANGEMENTS AND HEALTH

EXPENDITURES AMONG THE ELDERLY IN INDIA

Introduction: Why look at health expenditures?

The preceding chapters have clearly demonstrateirihortance of
multigenerational family to the well-being of eldlein India, even after adjusting for
selection bias. Findings from multivariate analydesgth logistic regressions and
propensity score methods) have indicated thatditiad to the household structure,
the health of the elderly is also dependent on gertlucation and household wealth.
Furthermore, results from 2-level hierarchical éinenodeling have emphasized the
importance of place of residence in influencingltieautcomes of the elderly. Given
this big-picture view of what drives positive héattutcomes among elderly, the goal
of this chapter is to formally model the role oaltik expenditures within households
in determining health of the elderly. The primargtiation to look at health
expenditures is that it serves an indirect evideridetra-household allocation of
resources between family members; i.e. whetheelthexly really benefit from being
part of the extended family settings. The argunserfar has been the co-resident
elderly are healthier because they have a moreostingpliving arrangement. If that
argument is true, then we would expect more sperberesident elderly when they

do get sick.
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This analysis draws from one of the theoreticahiaorks of family behaviors- the
rational choice framework (Becker, 1974, 1991)4asubsed in the earlier chapters.
Such an analysis has important implications forgyadecisions in developing
countries where support and care for the eldedyafmost exclusively provided for

by the intergenerational households.

In the next few sections, | discuss the theoretioal empirical literature around the
intra-household resource allocation debate whilighting the need for such an
analysis for the Indian context. Then | descrileedhta and methods used to examine
expenditure on medical care services for the gldgrlliving arrangement types. The
last section of this chapter presents the resulta the OLS regression models and

sets forth my conclusions.

Existing literature and the Indian context

As mentioned earlier, early economists (Becker 1$thwatrz, et al, 1984; Wolf,
1991) had developed the rational choice framewaodofporating concepts of
“exchange” and “reciprocity”) which has motivatedich of the literature on
intergenerational transfer behavior and living agements in developing countries.
From this perspective, variations in children’slwgdness to “supply” co-residence
are incorporated into the framework and can be &teas operating through

household production and/or division of househaltpot. Elderly parents can “buy”
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the care and attention of their adult children vpitbmises to provide the latter with
bequests or other transfers (Bernheim, et al 198%)s caring and co-residing with
elderly parents, for example, could be given ipoese to resources received long
ago, perhaps in return to parental investmenthioaing, caring for a young
grandchild, help with buying a home or land oresponse to expected future
compensation, as with a bequest. Population anelal@went theorists (Cain, 1983;
Nugent, 1985) have used similar hypothesis, nathelpld age security hypothesis,
to rationalize fertility motives in developing cdues. These studies highlight the
values of children as insurance against risk abime insufficiency in parents’ old

age.

Furthermore, absence of any publicly provided dawgiaealth insurance in most of
the developing countries is based on a widesprebef that the elderly are well
provided for by the intergenerational householdsene the vast majority of them live
with their adult children (Dharmalingam, 1994; \da# & Vlassoff, 1980). However
among the handful of empirical studies that haxam@red the living conditions of
the elderly within intergenerational households, fihdings are often inconclusive.
For example, Caldwell, et al. (1988) in their stwlydemographic behavior in South
India concluded that extended family structure “pesed remarkably capable of
caring for the great majority of the elderly”, $mat “India-at least rural South India-
has little in the way of crisis arising from agin@’ 193). Several United Nations

(1987) reports of elderly echo similar findingsggaing aging to be a “satisfactory
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state of life” in Asian economies, with the eldecymmanding the respect of the
young and enjoying a position of “high status”.dragtudies (Rajan & Kumar, 2003
in India; Knodel & Chayovan, 1997 in Thailand andhet al, 1997 in Vietnam),
however, have pointed out to the gradual erosichegtlderly’s “high status” as
decision makers in extended family settings, bigt itot immediately clear if such
changes in cultural prescriptions have negativdigatons on the living conditions

of the elderly.

Surprisingly, the literature on living arrangemeatsl living conditions of elderly
remains very scant. Among the few studies that lea@enined the living conditions
of elderly, Sen & Noon (2007) in their examinatmirfactors affecting treatment and
health expenditure of elderly in India found thiakeely living with children are likely

to have higher medical expenditures than their camesident counterparts.

However there are studies that argue otherwiserrdbddangam’s (1994) study on
South Indian villages and Vlassoff & Vlassoff's 809 study on rural India, show
that while intergenerational households adequatelyide the daily food, household
and clothing requirements of the elderly, they hibrt in providing them with
adequate medical expenditure. Specifically, Viads&dflassoff showed that 42% of
the co-resident elderly in their sample financesrtbwn medical expenditures.
Dharmalingam’s study reported that sons financedicaécosts for only 34% of the
elderly men in his sample, while the remaining roadcosts were borne by wives
and unmarried children. Similar observations arderia later studies by Kochar

(1999) in her examination of familial support foedical expenditure of the elderly
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in rural Pakistan. Using an intra-household respattocation framework, the author
concludes that there seem to be a significant negedrrelation between individual
contribution of older males to the households &@edamount spent on medical
expenditure. Since individual contributions dechvi¢h age and disability, medical
expenditures also seem to reduce, despite grezgdrfor medication. Pal (2004)
echoed similar observations in her study on Indi@ne she empirically demonstrated
that while majority of co-resident elderly men amoimen enjoy higher per capita
household expenditure, elderly parents with motpiand physical disability are
unlikely to obtain adequate medical care from theiresident children, thereby
reducing the older parents’ likelihood of co-reside. Similar results have also been
reported in developed settings. Pezzin & Schon@q)Ll&xamined health care
utilization of elderly parents in intergeneratiohaluseholds in the U.S and concluded
that allocation decisions in such households aseredeled as outcomes of a
bargaining process. Lau & Kirby (2009) in their exaation of the relationship
between living arrangements and preventive carécgsramong older adults in the
U.S, show that elderly living with adult childreredess likely to obtain preventive

care services when compared to the ones living thiéhr spouses.

Although literature has analyzed number of factbad can potentially influence
health expenditures of the elderly, it is not clieawhat extent these disparate
findings can be explained by living arrangementssge A counter argument can be
that living with children and others may reducedelay) the need for formal health

care services because of the substitution of h@res evidence of home care

163



substituting medical care has been found in stusfi®&an Houtven & Norton (2001)

and Cutler & Sheiner (1998).

Another related issue that has been widely disclissthe living arrangements
literature on developing countries is the gendieinces in the aging experience.
Though literature is sparse with respect to disjgarin treatment and access to health
services among older adults, but all studies seemgttee that women in general
experience greater continuity of roles (ongoingtabuations to domestic chores and
kin-keeping activities) as they age as compareddn who experience role

disruption (Yount, 2009).

Furthermore, gender might interact with househadlér which in turn has

important implications for access to resourcestullys (lyer, 2005) of health care
access in rural Karnataka (India) shows that atjhdbe households that earned
regular wages were better off in terms of acce$®#dth care than those that
subsisted on casual wages or self- employment, wsnaecess to health care did not
particularly change. That is, women had poorer sgte healthcare in casual wages
household than in households earning regular inc@nehe other hand, income
made little difference to men who enjoyed uniforrigh levels of access in any type

of household (ibid).

Marital status introduces an additional dimensitn the gender disparity and access
to resources debate. Widows in particular are g dsadvantaged group in terms of
economic and health resources and hence theirsatessources is much more

dependent on living arrangements than widowers itialh 2000; Agarwal, 1998;
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Rahman & Menken, 1990). Given this evidence froratBd\sia and elsewhere, it is
no surprise why Chen & Drez (1992) concluded basetheir village study of
widows that “the notion that the joint (extendéatnily provides protection to

widows in rural India is little more than a mythg 87).

As suggested by Kochar (1999), empirical testeiwaihousehold allocation of
resources (here, spending on health servicesdceltterly) have been often
hampered by lack of data on income, or expecteahiecof household members in
developing economies. This is the motivation behisithg household wealth index as
an indicator of income/wealth for the purpose afent analysis. Again, much of the
disparate results might stem from a lack of godd da morbidity and health care
access for measuring health spending of the elderihtra-household settings. While
there seems to be some degree of consensus itetaéure about health behaviors
and outcomes (e.g. reproductive health and maataftchildren and young adults,
very few studies have examined morbidities amodgrahdults in developing
countries. This problem becomes more acute indse of women, who in many
cultures believe that suffering is their lot anc¢® do not report their ilinesses
(Papanek, 1990). Furthermore, even if there adiestion morbidity, they are more
focused on several degenerative diseases assowifitetie aging process and are
primarily based on developed countries. In receaty, several studies/surveys
(INDEPTH-WHO SAGE study: see Suzman, 2010; RAND-gitudinal Aging

Study in India) have been underway that are atteigpd chart the demographic and

epidemiological transitions of low income countrigecluding India) by measuring
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disease/morbidity patterns, disability and socioeooic conditions of the elderly.
Preliminary descriptive findings from one such stod India (Hirve, et al, 2010)
indicate elderly women (especially widows) repaytpoorer health status and greater
disability across all key domains of health. Swipgly, the study also demonstrated
that self-reports on quality of life were not sigrantly different across SES

quintiles. This finding led them to conclude thaiditional joint family structures in
India have protective effects on elderly, who arstoften “considered social if not

financial assets for their children” (ibid).

Thus, based on the above discussion which cleadigates not only empirical
inconclusiveness but also reveals the very lowrjpyiplaced on the provision of
health care for the elderly in the demographic ity debates of developing

countries, this chapter analyzes two related questi

1. Is there a difference in the amount spent onicaédxpenses based on living
arrangements? More specifically, based on theeeditidings of the importance of
family to the well-being of the elderly, | hypotliss that the co-resident elderly
(when sick) will be likely to spend more on medittabtment than the non-coresident

elderly.

2. Second, there is likely to be a household wesdfrt that mediates the
relationship between co-resident elderly and thigiher likelihoods of health
spending. That is, wealthier households spend moreedical treatment of the
elderly sick, and partly because co-resident gides in wealthier households, more

is spent on their medical treatment.
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Data & Method

Data and Analytic Strategy
Since very few studies have tried to examine livdingditions of older adults in
multigenerational households, | believe that theensal nature of short term
morbidity is a good starting point to test how lleakre spending of the elderly
differ by living arrangements, after controlling father significant factors.
Moreover, expenditure on short term illnesses gartant because, if healthcare
services are not sought, minor illnesses may be@symptom of something more
serious leading to chronic morbidities. Since cgidency is a social convention in
India, expenditure on short term morbidity canddeet as an indicator of wellbeing
among the elderly (in the absence of institutiar@aie). For the purpose of this
analysis | use data from the India Human Develogr8envey (2004-05), where a
series of questions were asked to identify if sameda the household had suffered
from any of the three minor illnesses-coughs, feratiarrhea. The recall period was
one month. Data were then collected on the natuiteedliness, type of the health
provider and expenses on health services. Thestiop® were generally answered
by an adult female member in the household; mdehdhat was the spouse of the

household head in extended family types.
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| use OLS regression to examine the two questiorexpenditure on short term
morbidity. As mentioned previously in the “Data’agiter of this dissertation, the
reference period for short term illnesses (coughd,dever and diarrhea) was 30
days. So, respondents were first asked if anyottegeimousehold had fallen ill with
any of these illnesses in the last month. For hmaisemembers who had been sick,
further questions were asked about the illnessHsperedical costs which include
doctors’ fees, medical tests, medicine and oth&r@ated expenses (e.g. travel and
lodging while seeking treatment). In addition thexre questions to account for time
lost from usual activities, including both outsaled domestic work, due to short term
morbidity. The IHDS data indicate, on average dluerly lose 10 days per year in
short term iliness (Desai, et al, 2010). This nunbdigher than any other age group
(5.5 days per year for working adults and 7 daysypar for children) and hence |

treat this as a control variable in all my models.

The dependent variable is a logged variable oricakexpenditures that includes
not only the doctor’s fee, but the cost of medaatnd any travel that was
exclusively undertaken for the treatment. On averagspondents reported that they
spent 16% of the total expenses as doctors’ f€&8,af the total expenses on
medicines and tests and 7% of the total expenseshen treatment related expenses
such as travel, lodging and tips. Descriptive stias of the dependent and all the

independent variables are presented in Table 9.1.

[Table 9.1 about here]
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Independent Variables and Some Descriptive Statistics
The primary variable of interest is the living axgement variable which is measured
by three distinct groups of elderly: living alonevath spouse (11.4%), with children
(83.2%) and with others (5.3%) (Detailed descriptd this variable has been
provided in previous chapters). Table 9.2 presentriate results of expenditure on
short term morbidity by living arrangement typesslinteresting to find that though
in general, the elderly living independently spemate on medical care (Rs. 71) as
compared to Rs.42 and Rs.30 for those living wiiiideen and others respectively ,
but when ill, those elderly living with children @thers have higher medical
expenditures than those living independently. Tifference in medical expenses
reflects the difference in the sample-all eldeNy{7,883) versus elderly who have
been sick (N=1987). Hence for the remainder ofctiepter, | will only analyze
expenditure per illness since the previous chapiave already focused on overall
morbidity. This distinction in samples also tiesl#o the motivation and purpose of
this exercise which is to look more closely atstiieted sample of elderly who have
already experienced short term morbidity as opptséde elderly who are at risk of
illness. In the preceding chapters, the focus leas lon all elderly who are at risk;
narrowing down the focus of analysis on the eldesthyp have had episodes of short
term morbidity and examine how their expenditurtguas differ by living

arrangements will further our understanding of fsisupport in elderly care.

[Table 9.2 about here]
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More amounts are spent per iliness episode onlglaem as compared to elderly
women (Figure 9.1) across all the household wenlthtiles. This finding has been
consistently substantiated in earlier studies omems health and health seeking
behavior in India (See NCAER, 1992; Madhiwala,|le1898; Sen & Sharma, 2006).
The gender disparity in medical expenditure howexarows in wealthier
households, which highlights the role of wealtlslimaping socio-economic behavior
(this simple bivariate result is consistent witk\pous finding on the role of
household wealth, from propensity score analysdswauiti-level models in the
preceding chapters). Specifically, results fromghevious chapters demonstrate that
there is wealth effect on the likelihood of beingks The elderly from wealthier
households are less likely to fall sick than thiosgoorer households, even after

controlling for selection bias.

Finally, as indicated in the existing literaturegnital status, also influence health care
expenditure. Figure 9.2 presents the disparitywerage health expenditure by marital
status and gender stratification. This is constskgin previous studies that have
shown women to have poorer access to health caaeqih 1986; lyer, 2005; Young,
2006) and subsequently lower health care utilipatfkuthors have argued that
widowed, unmarried and separated women'’s relatipety bargaining power within
the household have resulted in their lower ratéseafth care treatment and

utilization (ibid). The higher average expenditareshort term morbidity among
elderly widows contrary to the usual finding of Ingg rates of medical expenditure

among males, might reflect the fact that morbidigstions were typically answered
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by the elderly women in the households. Howevevgetify whether these observed
differences in expenditure patterns hold after img for socioeconomic

differences, | conduct the multivariate analysesaibed in the next section.

[Figures 9.1 & 9.2 about here]

| estimate three models. The first model looksattotal effect of living arrangement
on health expenditures, after controlling for keyrabgraphic characteristics (age,
gender, marital and educational status). The seonads nested and includes an
additional indicator of household wealth (reseayabstion # 2). The final model (full

model) is nested and includes state dummies.

All the regression models include controls of aggder, marital status, work status,
educational attainment, area of residence, perssains, caste and religion dummies.
| use dummy variables to identify whether or n& éfderly is married. | also control
for the respondent’s work status operationalizegaaiscipation in any work

including wage work, work in business, farm workaoimal care. The work status
control is important for this analysis, as vertldiis known in the existing literature
on the determinants of labor supply of older adulthe developing world. Though
there are descriptive accounts and statistics erage hours worked by older adults
(Cain 1991; Adlakha & Rudolph, 1994), the literatassessing the relationship
between older adult labor supply and living arranget is very scant. Exceptions
include Kochar (1999) who examined in Pakistan@atheron & Clark (2008) who
formally modeled labor supply in old age while takinto account co-residency and

transfers from children in Indonesia. | also used¢hage dummies (age 60-69, age 70-
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79 and age 80 & above) as given the literaturevimgl arrangements and financial
transfers, it is important to examine if the elggrarent’s expenditure on health
differs by his/her age, which can act as a proxyfd age economic activity and

financial (in)dependence.

| use dummies for the gender (male/female) andtatatiatus (married/widowed or
single) variables. As mentioned before, househ@dlih is measured using a
constructed scale of the number of goods owned &dist of 30 items (e.g.
television, chair or car). The Cronbach’s alphalglity of the index is 0.88. This
index is again rescaled into five approximatelyaquintiles. Additional income,
like pensions, received by the elderly has beersared by receipt of any
government pension including National Old Age PemgNOAP), disability pension
or the widow pension in the last 12 months. | haithese indirect indicators of
economic standing/resources will also provide prglary understanding of any
substitutability that may exist between co-resigesnad wealth for old age security

among the elderly in India.

Education is measured by five dummy variables:dwxation, primary (1-4 years of
schooling), high school (5-11 years of schoolisgine college (also includes higher
secondary schooling) and college graduate. In gérstudies on India (Pal, 2004)
have shown that level of literacy is an importagtiedminant for co-residency and
financial dependence among elderly men but no sthrfar elderly women. Other

than household wealth, cognitive capacities (ocatian) are important to assess
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health care needs. Furthermore, education migtaot with gender to influence
health care expenditures among the elderly. As ioveed before, elderly women in
particular might accept minor illnesses to be “nalfmvith no expectation of any

health care spending for treatment.

Social group membership is measured using castestigohn variables. | distinguish
three caste groups-high caste Brahmin (6%), lowastes (66%-including scheduled
castes, scheduled tribes and backward castes)lagidoastes (26%) - and five major
religion groups-Hindu (81%), Muslim (11%), Christié3 %), Sikh (3%) and other
religion (2%). Both caste and religion groups aiduded in the OLS models as
dummy variables with high caste Brahmins and Hirgkrsing as the comparison
group for caste and religion dummies respectivedyso control for number of days
the respondent was unable to do usual activitiesatheir illnesses in the last 30
days, as | believe this will serve as a proxy far $everity of the illness which in turn
will affect their medical expenditures. Respondemesclassified as living in rural
(65%) or urban (35%) areas based on the Indiarusaefinition. Finally, 22 state

dummies are added in the full model to controlrégion effects.

OLS Results and Discussion

The OLS regression coefficients on logged medixpéaditures for short term

morbidity (cough, fever or diarrhea) is presentedable 9.3

[Table 9.3 about here]
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| begin the analysis by examining the total effefdiving arrangements on logged
medical expenditure (Model 1). As anticipated, eéfderly living with children are
likely to have higher medical expenditures tharséhliving independently and living
with others. In particular, it can be said thatenghiture on short term morbidity will
be 22% (exp(0.203)=1.22) lower for the elderlyriyindependently than for the
elderly living with children, and 10% (exp(0.098)%Q) lower for the elderly living

with others when compared to the elderly livinghaghildren.

After incorporating the household wealth contrabithe model (Model 2), the
strength of the living arrangement coefficientseiduced (though still, statistically
significant) highlighting the wealth dimension hetliving arrangement and health
outcome relationship. In particular, elderly in Wew households are likely to have
higher medical expenditures than those who belomporer households. This
finding persists even when all socio-demograplionemic and region controls are
introduced in the final model (Model 3). More sgieeilly, from Model 3 (which
includes all socio-demographic controls and statardies) it can be said that for one
guintile increase in the standard of living qumdariable, we expect to see a 23.3%
(exp(0.210)=1.2336) increase in the medical expgerai Thus, the multivariate
analyses from the previous chapters and the cuarelysis drive home the
vulnerability of the non-coresident, poor elderyindia-they are more likely to fall

sick with minor illnesses and are likely to speesislon medical expenditures.

Elderly females seem to spend less on medical elpees as compared to elderly
males. This is consistent with the previous stuthiesindicate general neglect of
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women’s health in patriarchal societies. Thougllistsion elderly women are rare,
but studies focusing on girls and young women ftawvesistently demonstrated that
lower levels of health care spending on these grogflecting their structurally
marginal social status as well as their lack oisien making power (Dasgupta,
1987; Sen 1990; Sen & Sharma, 2006). Also moshaiften control the cash, making
it difficult for women to pay for health care orrfmansportation costs if facilities are
far away. Additionally, these financial constraiate further worsened in contexts
where social and cultural prescriptions restrictnea’s mobility in public spaces

without permission (Jejeebhoy, 1995; World Bank)2)0

Among other controls, education does not seeme hay significant effect on the
likelihood of healthcare spending. The coefficidiotscaste and religion groups are
interesting. Surprisingly, elderly from backwardies seem to have comparable
health care spending as high caste Brahmins. Aghiarly who belong to Muslim
households have lower medical expenditures tharot®y religious groups. This is
consistent with previous studies that show Musiimisdia to be disadvantaged in

terms of many socioeconomic and health outcomes.

As expected, there is a significant positive asg@m between number of adults in
the household and medical expenditures. It is resde to assume that higher
number of adults in a particular household may teduigher economic contribution
to total household wealth, thereby increasing tiopgrtion of medical spending for

the elderly. This finding also makes a case fahterrassessment of economic
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contribution of individual household members to emstiind the dynamics of intra-

household allocation.

Elderly located in urban areas have significaniijnbr medical expenditures when
sick as compared to the rural elderly. This findimgjrectly also supports our
previous finding from the contextual analysis altbetdisparities in health outcomes
between urban and rural elderly. In other wordsait be argued that in situations

where families spend more per iliness (e.g. urbbaas), the result is less iliness.

Finally, as expected, higher number of days losillpess is associated with higher
expenditures on short term morbidity and this tesuhains consistently and

statistically significant across all the models.

Conclusion

Research on health care access and health expesdibu the elderly is rare in the
living arrangements literature on developing caestbecause (1) of the common
belief that they are well provided for by theirldnén, with whom overwhelming
majority of the elderly reside, and (2) lack of daguality data to examine such
guestions. The current analysis is a step towaidgihg this research gap in the

existing literature.

In summary, this analysis indicates that co-regigéterly have higher medical
expenditures when sick, supporting the earlierifigdhat multigenerational family
still plays a positive role for older adult heattlitcomes. This analysis also highlights

the importance of household wealth in affectingaheve mentioned positive
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relationship between co-residence and elderly heaitcomes. The results that flow
from the current analysis on medical expendituregemarkably consistent with
findings from previous chapters; that is, the saeteof household variables that
predict better elderly health (wealth, urbanizataults, gender) also predict higher

medical expenditures.

Based on this finding, it is perhaps no surprisg the Indian government has rolled
out programs and policies reinforcing the existangily support system (e.g. the
previously discussed Maintenance & Welfare of Se@itizens Act, 2007 of the
Government of India). However, these findings a#sse concerns for those non-
coresident elderly persons who lack both healthveealth. Bivariate analysis (see
Table 9.2) and multivariate results from this cleajgiemonstrate that the non-
coresident elderly actually spermbreper month on medical care (because they are
more often sick) out of their lower budgets (givewer household wealth). However
the non-coresident elderly gessspent on each individual illness leading to a
downward cycle of more illness. Thus in absencextifa-familial welfare
institutions, there is an urgent need for the d@matome forward with alternative
social security programs for the elderly. Furthemdérom the future research
perspective, surveys focusing on economic coniobuif individual household
members (i.e. data on income or expected incomeeaifiidemployment) might be
useful to examine intra-household allocation obteses. Specifically, it might be
useful to compare expenditures on morbidity ofdreih, adults and elderly in

households where the sick elderly are and whattaftbe adult/elderly differential in
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medical expenditures. This can guide future re$etaraot only assess if
consumption allocations of the elderly depend @ir ttontributions to household
income but can also clarify adult children’s motigas underlying the support (e.g.

traditional role versus bequest or inheritance vesi.

Figure 9.1: Expenditure on medical expenditure by gnder and household wealth quintiles (for

the elderly who reported sick in the last month)

250

200 A—d

—

=
Ul
=]

——Male

[EEN
o
o

=—Female

i
[s]

Geometric Mean of Medical
expenditure (Rs)

ooorest 2nd 3rd 4th Affluent
quintile quintile guntile

Source: India Human Development Survey, 2004-05

178



Figure 9.2: Expenditure on short term morbidity by gender and marital status (for the elderly

who reported sick in the last month)
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Table 9.1: Descriptive Statistics for Dependent anthdependent variables (N=1987)

Dependent variable Mean SD Min Max
Logged Medical

Expenditures 4.68 1.96 0 9.95
Independent Variables

Living Arrangement Types

Living independently 0.23 0.42 0 1
Living with children 0.83 0.37 0 1
Living with Others 0.05 0.22 0 1
Age categories

age 60-69 0.61 0.49 0 1
age 70-79 0.28 0.45 0 1
age 80-89 0.10 0.30 0 1
Female 0.56 0.50 0 1
No. of adults in the

household 3.26 1.69 1 18
No. of days unable to do

usual activities 6.44 7.02 0 30
Married 0.59 0.49 0 1
Education categories

No education 0.30 0.46 0 1
Primary 0.07 0.26 0 1
High School 0.40 0.49 0 1
College degree 0.09 0.29 0 1
Graduate 0.12 0.32 0 1
Caste categories

High caste Brahmin 0.07 0.26 0 1
lowcaste (SC, ST, OBC) 0.68 0.47 0 1
Other castes 0.26 0.44 0 1
Religion categories

Hindu 0.82 0.39 0 1
Muslim 0.09 0.29 0 1
Christian 0.03 0.18 0 1
Sikh 0.03 0.17 0 1
Other religion 0.01 0.12 0 1
Urban 0.21 0.41 0 1
Standard of Living

Quintiles 2.81 1.41 1 5
Respondent works 0.44 0.50 0 1
Respodent recieves 0.12 0.32 0 1
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pension

state dummies not shown
Source: India Human Development Survey, 2004-05

Table 9.2: Expenditure (in Rupees) on Short Term Mdbidity by Living Arrangement Types

mean expenditure (in
mean expenditure (in  Rupees) by elderly

Rupees) bwll elderly reported sick
(N=17,883) (N=1987)
Living independently 71 293
with children 42 426
with others 30 245

Source India Human Development Survey, 2004-05
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Table 9.3: OLS Regression models on logged mediedpenditure for short term morbidity

among the aged in India

Model 2
(Model 1 +
household
wealth variable Model 3
Model 1 added) (full model)
Living alone(ref: living with children) -0.203 -0.167 -0.178
(0.13) (0.13) (0.13)
Living with others -0.098 -0.092 -0.190
(0.13) (0.19) (0.19)
age 70-79ref: age 60-69) 0.136 0.111 0.096
(0.10) (0.10) (0.10)
age 80-89 0.097 0.033 -0.090
(0.15) (0.16) (0.15)
Female(=1, if ye9 -0.133  -0.158 -0.185*
(0.15) (0.15) (0.15)
# of Adults in the household 0.081* 0.067* 0.073*
(0.03) (0.03) (0.03)
married (ef: widow/single) 0.139 0.145 0.175
(0.10) (0.10) (0.10)
No educatior(ref: primary education) 0.103 0.183 0.160
(0.16) (0.17) (0.16)
High school (5-11 years) 0.261 0.109 0.041
(0.16) (0.17) (0.16)
College (includes high secondary) 0.249 -0.031 0B.1
(0.21) (0.22) (0.212)
Graduate degree 0.515* 0.162 0.188
(0.21) (0.22) (0.212)
SC, ST, OBQref: High caste Brahmin) 0.075 0.195 0.184
(0.18) (0.18) (0.18)
Other castes 0.156 0.159 0.216
(0.19) (0.19) (0.19)
Muslim (ref: Hindu) -0.066 -0.058 -0.079
(0.15) (0.15) (0.15)
Christian 0.205 0.036 0.054
(0.25) (0.25) (0.26)
Sikh 0.165 -0.052 0.589
(0.22) (0.22) (0.33)
Other religion -0.875*  -0.830* -0.594*
(0.36) (0.36) (0.35)
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Urban -0.264*  -0.448*** -0.240*
(0.11) (0.12) (0.12)
No. of days unable to do usual activiti 0.085*** 0.087*** 0.083***
(0.01) (0.01) (0.01)
Household wealth (quintiles) 0.215%** 0.210***
(0.05) (0.05)
Respondent work&=1 if yes) -0.101 -0.141
(0.10) (0.10)
Receives pensiofrl, if yes) 0.020 -0.068
(0.14) (0.14)
state dummies not shown
_cons 3.622*+* 3,180*** 3.289***
(0.27) (0.30) (0.31)
Degrees of Freedom 19 22 43
R? 0.128 0.140 0.222
N 1940 1940 1940

Note:*p<0.05, *p<0.01, **p<0.001; Standard errors in parentheses

Sourcelndia Human Development Survey, 2004-05
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CHAPTER 10: CONCLUSION

Overview of the Dissertation

| began this dissertation by highlighting the chagglemographic profile of the
world population. The world population is grayiMghile the populations of more
developed countries have been aging for well oveardury, this process began
recently in the less developed world and it is geiampressed into a few decades.
By 2050, nearly 1.2 billion of the expected 1.3idil people aged 65 or older will
reside in today’s less developed regions (UN, 2002jile population aging may be
seen as a human success story-the triumph of pudsich, medical advancements
and economic developments over diseases and egislémat had limited human life
expectancy for millennia (Kinsella & Phillips,200%)e same aging process is also
perceived as a “problem” in many developing natiaMkile the population is
graying rapidly, poorly developed social securiggtems and inadequate formal
systems of care are still the mainstay in most ldg¥eg countries. Additionally,
modernization-urbanization, migration and growtlsetular education-have not only
led to breakdown of multigenerational families hate also lowered the prestige of

the aged and have reduced their control over ress(iThe World Bank, 1994).

These developments have led to concerns surrouttignighportance of household

structure in influencing elderly health care. Heaa®dncerted focus on household
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structure (conceptualized here in terms of livinguagements) has been the central
theme running through all the chapters in thisatission. In the process, this
dissertation has not only reviewed mounting evigemt coresidence leading to
better health outcomes among the elderly in otbeeldping countries but has
specifically addressed several overarching questoil related dimensions of
household structure, intergenerational relatiorshipd health. More generally, some
of the questions that this dissertation answersHoe does the health of the elderly
differ by household structure (or living arrangemsgh Are extended families still
important in providing economic and instrumentalsort for the elderly? If so, what
are the micro (individual and household charadiesand macro (urbanization and
institutional support) level factors that influertbe relationship between household
structure and elderly wellbeing? Given the recentaeconomic changes, whether

the elderlyreally benefit from being part of the extended familytings?

A quick review of the plan of this dissertatiorpi®vided to understand how |
approached the issue and the steps involved ineaimsythe above mentioned
guestions. After describing the background (Chaptemnd reviewing the existing
literature (Chapter 3), this dissertation outlitleel conceptual framework and the
analytical strategy (Chapter 4). The relevancesaigithe India Human Development
Survey (IHDS 2004-05) dataset has been discussexhtuine the hypotheses that
motivated this dissertation project. Methodologisalies such as endogeneity and
selection bias have been considered and ways hewifisertation has addressed

those issues have also been outlined. In Chaptbisyissertation conducted an
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exploratory exercise in which it analyzed descvgstatistics and bivariate
associations for most of the determinants relatngousehold structure and health.
The goal of Chapter 5 was twofold; first to idepiiinportant relationships which

would sharpen the hypotheses, and second, toesstabe for a multivariate analyses.

In Chapter 6, after describing the dependent, iaddent and control variables,
several sets of logistic regression models hava bstmated to study the
relationship between living arrangement and healthe elderly. This chapter also
discussed the methodological challenges in usiogistic regression analyses to
examine the aforementioned association. In othedsy@hapter 6 discussed the
motivation for adopting a more advanced statistieahnique (i.e. propensity score
analysis) to resolve the issue of endogeneity atetson bias. In the earlier sections
of Chapter 7, this dissertation explained the retie behind using the propensity
score methods and elucidated the different spatifics of this technique. Summary
of results following from each of the propensitpsecmethods were discussed in the

later sections of Chapter 7.

Chapter 8 presented results from multilevel modsisg hierarchical linear
modeling. Drawing from the theoretical and empirlitarature on the role of context
in affecting health behaviors, the goal of thispgtkawas to examine the distinctive
roles of compositional as well as contextual factarinfluencing the living
arrangement-health link. Finally, in Chapter 9, @timariate analysis of how

expenditure on medical care for the sick elderffeds by living arrangement has
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been examined. By limiting the sample to only tie& slderly, this chapter teases out
the different household level dynamics that inflicethe expenditure-health outcome

link.

The contribution of this dissertation is both engail and methodological. It not only
extends current knowledge on aging and healthweldping countries but also
introduces a unique methodological technique whiehremained unexploited in the

study of aging and demographic behavior.

From a policy perspective, the contribution of Wissertation is important as it has
addressed questions surrounding intergeneratietaianships and has examined
interactions of the role of families and healthoaumes of the elderly simultaneously.
By doing so, this dissertation has emphasized ¢l o recognize that policies on
aging must address families, society and peopédl @ges and that aging needs to be

integrated into the broader process of development.

Summary of results

From the bivariate analyses it was clear that ktherky living alone or just with their
spouses have higher prevalence rates for shortrtenridity. Many other factors
were also related to health. Some of the notalds arere marital status and

household wealth. Marriage was shown to have baakfissociation with the health
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of the elderly in all living arrangement types. Atdzhally, there was evidence from
the bivariate analyses that co-resident familyregeanents (that is living with either
children or others) were also typically wealthigan the non-coresident family types
(that is, where the elderly either lived alone dthwheir spouses). This finding was
particularly suggestive of the fact why the eldddsed better in terms of health in
households where they lived with children or otlult family members. A few

other measures of household wealth (here, houseanudahities such as clean fuel and
modern sanitation facilities) were also shown t@bsitively associated with lower

morbidity rates among the elderly.

In the multivariate logistic regression models, lihk between living arrangement
and health was examined net of other covariates.nidst substantive and consistent
finding from all the logistic regression modelghat living with children (as opposed
to living alone or with their spouses) have prateceffects on the health of the
elderly persons. This finding is consistent witb\pous studies on living arrangement
and health in other developing countries. As suggeis the bivariate analyses,
results from the multivariate models demonstrated health of the elderly is also

dependent on host of factors such as urban regdage, education and gender.

Household wealth control (measured by a standaliging) index) emerged as a
crucial factor influencing the living arrangememalith link. This accords with the
earlier observation from bivariate analyses thggested that part of the reason why

the elderly living with children and others werdtbeoff in terms of health as
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compared to their living independently counterpasas that these elderly also
happen to live in households that are wealthieéier contrary to expectations,
additional household wealth characteristics (exfieph toilet) were not significant
factors influencing the living arrangement-heaitik.| Finally, a closer examination
of elderly men and women revealed that there isralgr difference in morbidity
rates; elderly women are more often sick, holdiogstant other characteristics.
However living arrangements affect the health dhtederly men and women in
similar ways, that is both elderly men and womenthe most vulnerable when they
are living independently. With the growing numbéelderly living independently
owing to urbanization, migration and changing aakscripts surrounding extended

family living, this finding merits further attentio

Results from the multivariate propensity scordyses further confirm the
robustness of these findings. Specifically, resutisn all the propensity score
methods support all of the substantive findingsnftbe logistic regression analyses,
suggesting that the results of this dissertatidd$heven after adjusting for
endogeneity/selection bias. The “coresident adgaritand “urban advantage”
remain fairly consistent across all models. Spegiffy from the propensity score
stratification, matching and weightings methodss tlear that on average the odds of
being ill for the elderly living with children isettreased substantially (more than 50
per cent) when compared to the elderly who areeliing on their own or with

their spouses.
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Additionally, since the propensity score methodskased on the assumption of
unconfoundedness or ignorability (detailed disaus#n the Appendix) these
methods also facilitate estimation of causal effé@cterms of average treatment
effect (ATE) and treatment effects of the treat®@T). The ATT and ATE
estimation in all the methods further suggest tgeificant difference in morbidity
rates among the elderly by living arrangement stdtighlighting the importance of
extended/multigenerational families to the welllgeir the elderly. This is another
unique contribution of this dissertation to thddief demography of aging in
developing countries where most studies are basetdoss-sectional, observational
data owing to a lacuna of longitudinal researchgteand datasets in such countries.
Hence estimation of causal effects from observadata becomes a critical
methodological step in health research in thesatdes. This dissertation is a step

towards that direction.

The multilevel analyses of this dissertation suppagvious studies on rural-urban
differences in socio-demographic outcomes in Inddditionally, the multilevel
analyses corroborated the “urban advantage” finthagwas observed consistently
across all multivariate models in this dissertatiarparticular, the multilevel analysis
demonstrates how higher levels of urbanizationtaglder proportion of elderly

within a community are important factors in inflwémg the household structure and
elderly health outcome relationship. On the otlaerdh the effect of household wealth
in influencing this relationship cannot be downgldyThese results have important

indirect implications for development policy in eumtry that is experiencing a
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growing bulge in the older age groups (policy irogtions are discussed in the next
section). In conclusion, it can be said that lifkebd for being sick among elderly is
affected not only by compositional factors butlganfluenced by the larger context

created by urbanization.

Finally, in order to extend existing knowledge a@alth care and health expenditures
research in developing countries, this dissertatiogely examined expenditure
patterns on health care for the elderly who hapented themselves sick in the past
one month. Results from the OLS regression anahgsesled that when sick,
coresident families have higher medical expendstwken the elderly get sick as
compared to the household where the elderly livéheir own or just with their
spouses. Consistent with the previous finding efrtile of household wealth, results
from the expenditure models suggested that houdetedlth does play an important

conditioning role in the living arrangement-heattpenditure link.

Policy Implications and Recommendations

The inexorable momentum of population aging indéeeloping world is one of the
most significant demographic processes of the ntgentury. This continuing shifts
in population age structure calls for new sociak#évities and innovative policy
responses in part of the policy makers in such tms(Kinsella & Phillips, 2005).
Results from this dissertation supports previogsaech on developing countries and

confirm that family systems and intergeneratiores aire crucial for the well-being of
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the elderly in settings where institutional suppstargely inadequate. These findings
corroborate the concern over potential erosion wtigenerational family systems

and make a powerful case for policy interventions.

But these findings do not necessarily mean manglatanket legislation on parental
responsibility (e.gMaintenance Act, 200described earlier). Instead, more research
on elderly is warranted to suggest effective pefidhat support co-operative efforts
between the family, community and the State. Farmgde, what is it about urban

areas that lead to better health for the elderly?

In this connection, the suggestions provided byttoeld Bank report (1994) are
particularly useful. This report recommends poBdieat extend the lives of the
informal systems of care in countries such as |ndieere formal systems of care (1)
cannot be achieved overnight and (2) when impleetentay have limited
capabilities to do the full job given the culturarms/constraints surrounding
caregiving. The report suggests that the most elsweay to bolster family based
care is to avoid policy biases against traditi@giculture (such as protective tariffs
and electricity that typically favor the industr&lservice sectors), in which family

pooling of risk and resources works best (p 68).

Findings from this dissertation clearly indicatattextended families facilitate
healthy aging among the elderly and one possiljéaaation for this could be that

such families are capable of pooling work, risk aasdnomic resources better as
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compared to households where the elderly live eir twn. Hence, in a
predominantly rural country like India, avoidinglioy biases against agriculture will
help in preserving long term residential stabilftgt underpin the family support

system.

Contrary to expectations, results from this diggenm also demonstrated that there
are no significant gender differences in the way heing arrangements affect the
health of both elderly men and women. Both eldergn and women who are living
independently (that is either living alone or justh their spouses) are equally
disadvantaged in terms of both health and househe#dth when compared to their
co-resident counterparts. Hence encouraging ttexlgldersons living alone (owing
to their single status or loss of spouse) to reynartive together outside marriage
could be alternative options to ensure care andauo@ support. Despite strong and
pervasive cultural norms, China apparently hasfaaorable experience with these

policies (ibid). Hence it is likely that such paéis will hold promise for India as well.

Finally, based on the substantive finding of thssdrtation that highlights the fact
that families provide a safety net that compendaiethe limitations of the public
support system, it can argued that the generatiptenin establishing government
supported formal systems of care should be to cemght and not totally substitute
family based sources of support. To accomplish thigewing cross-national policy
histories and learning lessons from other count@&sbe a useful starting point. For

instance, Singapore gives preferred housing assigtetio families that are willing to
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take care of an older parent/relative; communityic$ and outpatient health facilities
for older people are available in Angola, Hong Kamgl Thailand; in Malaysia, a
small stipend goes to adult children who live witkir parents (Kendig, Hashimoto
& Coppard, 1992; Treas & Cohen, 2006). Though HegpMmdia (an NGO that
works for elderly rights) has worked with sevetals governments to implement
some of these initiatives locally, a concerted réfio carry out these policies on
national scale is warranted to prepare the Indiarey of the impending

socioeconomic transformations.

Furthermore, most health outcomes research on isthased on different waves of
cross-sectional data such as the IHDS, NationailfFatealth survey (NFHS) and
National Sample Survey Organization (NSSO). Givendifficulty of basing policy
decisions on the analysis of cross-sectional @strategy of employing variety of
methods with careful assessment of the conceptamleivorks underlying each
method, may lead to optimal solutions. For examntple propensity score
stratification analyses in this dissertation estedahat for those elderly who have the
least likelihood to co-reside with children, livimgth children will have a significant
reduction in their morbidity levels (See Chapteestimation of average causal
effects). Though it may be ethically and econonhyaahfeasible to promote
coresidency among this group of elderly personargeted intervention to increase
support (medical and economic) among this grouglagrly who are currently least
likely to receive family care may substantially irape their outcomes. The results

from this dissertation provide a compelling castal first steps in approaching that
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goal. If the basic results of this study hold asriiture studies employing other
analytical strategies with newer or better datat, will confirm the robustness of the

methodological conclusions and policy recommendatibat follow from this study.

Results from the multilevel HLM analyses have intaot policy implications as

well. In particular, it can be argued that accedsetter health care services (chances
of which can be increased either by living in aréwd have urban facilities or/and
having higher household wealth) emerge as effestiaegy to reduce disease
burdens among elderly irrespective of their livargangement status. This also
makes a case for increasing the pension amoumdpctine elderly (especially, the
poor elderly) to adjust to the many transformatithveg are underway in

household/family structures.

Finally, the results from the analysis of expenditan short term morbidity for the
elderly also highlight the need to prioritize payrtgeon minor illnesses in health-
policy debates in the country. It is perhaps notarysin understanding that expenses
on repeated short term illnesses can lead to imsbweent and this can be especially
problematic for poorer households (typically, thasealso the households where the
elderly live independently) who are less able tpecwith any given level of health
expenditure than richer households. Prepayment amésains, such as health
insurance for the elderly can be helpful to redihecfinancial burden on the elderly
as well as for other family caregivers. Also tamygtsocial assistance programs to

people without adequate income or without familymbers capable of supporting
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them will be a meaningful step in this directiomthis connection, an innovative
program in the Indian state of Kerala is partidylaoteworthy. The Kerala
government provides means-tested pension scherpedorgricultural workers.
Further the pension is also credited with enabi@lgtives to take care of the elderly
by subsidizing the cost of home care and therebguaging family based care.
Similar innovative programs that complement tradisil informal support need to be
designed as given limited taxing and administrat&eacities in developing countries
such as India, ambitious formal programs mighth®successful (World Bank,

1994).

Limitations of the current study

Certain limitations of the analysis merit attentigirst, as indicated in the Data and
Methods chapter, the responses to the morbiditgtopres were not always self-
reported. The dataset did not have questions to&easubjective wellbeing, which
might have been a more powerful measure for thagyais as the problem of
endogeneity could have been reduced further. Ajhqahysically weaker older
persons may have needs that lead to living arraeg&nit is not immediately clear if

individual happiness drives differences in livimggmgements (Chen & Short, 2008).

Second, this dissertation uses a relatively unaatieal technique (propensity score

methods) to study the association between livingrgements and health. It has been
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well established that unlike traditional multivaeanodels the propensity score
methods is a powerful tool to control for confourglthus making it an attractive
technique in health research. However it is imparta point out that, even though
propensity score methods (either by stratifyingnatching) can balance observed
covariates between control and treatment groupy, ¢annot balance unmeasured
characteristics and confounders (Shadish, et 8R;20¥olfgang & Kurth, 2004; Guo
& Fraser, 2010). Hence, as with all cross-sectiobakervational studies and unlike
randomized controlled trails, the propensity s@malyses may still have the

limitation that some remaining unmeasured confoumdnay be present.

A related concern is about using cross-sectional et provides information at only
one point in time. Since aging is a dynamic prod¢esgitudinal data (even if only in
the form of limited panels) would have been ustddtudy processes related to
aging. It would have also provided a frameworkdsess the direction of causality or
in other words, to determine if wellbeing is endoges. Since patterns of living
arrangements across age and marital status mayedifg¢cycle stages and
differences across age-cohorts, results from tHévatate analyses using these

controls should be interpreted with caution (Yo2@09).

Finally, the variables used to measure contextgeecentage urban and proportion of
elderly in a district) are conservative. Accordindhe contextual effects of
urbanization and proportion of elderly demonstratetthe HLM analysis have

probably underestimated the role of context irugficing the living arrangement and
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health relationship. Nevertheless, the results §ghtlon the interaction between
compositional and contextual factors in influendihg relationship between living

arrangements and health.

Future Research

The literature on living arrangements in develogingntries suffers from a lack of
longitudinal data. Most demographic studies on tibygc suggest collecting and
employing longitudinal data as that can greatlhuierice the quality of the research.
Palloni (2002) contends that the reason to plegreater availability of longitudinal
data is “an enhanced ability to assess the infleiemawever transient, of changes in
individual or social conditions on co-residentielaagements” (p: 50). In this
connection, the author particularly uses the hdalthg arrangement association to
explain the importance of longitudinal datasetsakpies that with longitudinal
datasets, it will be possible to estimate multesteizard models which in turn will
shed light on the plasticity of living arrangemertsvill help us to understand under
what conditions associated with individual charastes and their social context co-
residence occurs, and under which ones co-residehess likely to materialize.
Finally longitudinal datasets can also supportgmtpn of future living arrangements

as a function of the health status of the eldebly]).
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Though the current dissertation has drawn data &@moss sectional survey, for
future comparative analyses of changes over tinedeirly levels of wellbeing
according to living arrangements, there will beesal/datasets available.
Conceptually comparable and internationally harmethisurvey instruments/datasets
such as the Longitudinal Study of Aging in IndigA@&!) led by Harvard School of
Public Health and the RAND Corporation and the \Waétealth Organization study
on global ageing and adult health (SAGE-INDEPTH) facilitate measurement of
health -and its determinants and consequencedaieeportions of life cycle. In

view of these future research possibilities, theent dissertation has provided a
solid foundation for panel analyses for changdse@th outcomes as well as living

arrangements.

Furthermore, a related line of analysis that cadlctonsidered in future research
agenda is incorporating spatial demographic teclesdn aging research. Among
other developing countries, India offers a paradylinteresting context to perform
spatial demographic analysis, given its tremendogs-demographic heterogeneity
including regions at very different stages of derapgic transition in terms of
population growth, fertility and mortality. Thoughere has been a fair amount of
literature focusing on spatial differences in féyti mortality and sex-ratio no study
on India has used spatial data (obtained from raag<Geographical Information
Systems (GIS) readings) to examine the implicatafrepatial autocorrelation for
health behavior and health outcomes of the ageatigplemography is a relatively

new endeavor which can significantly advance ftieis fof research.
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Another useful extension of this current work wobélto focus on the role of the
spouse (usually the wife) in providing informal popt and hence influencing health
outcomes among the elderly in the developing cesitGiven the increasing joint
survivorship at older ages coupled with the growogularity of nuclear families

and inadequate formal systems of care in thesetigesinthe role of the spouse as the
primary informal caregiver is perhaps instrumefaakhe elderly who are living only
with their spouses. An examination of socioeconof@specially health) outcomes of
the single or widowed elderly living alone vershs elderly living only with their
spouses can be useful. The small number of caséisefge aforementioned groups in
the current data set limited such an analysismay be conducted for other
developing countries such as China. It can be é@gedbat the interplay of marital
status and living arrangement status might affietdranen and women differently, as
it is well established in existing literature tiidder widowed men often have poorer
mental health outcomes owing to their lack of dosugport network while older
widowed women often experience significant declinetheir living standards owing
to the loss of their spouses. Again, methodolobiciese examinations make a
good case for the need to longitudinal data asqfduture research agenda on aging

in developing countries.

Finally, demographic aging has implications foridewange of human behavior and
researchers increasingly recognize the need faidiadiplinary approaches to study

the aging process. The next steps thus lie in staleding the aging phenomenon
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from a multidisciplinary perspective which involviesther integration of scientific
inquiry, combining ideas and methods from bioderaphy, genomics, psychology

and economics.

APPENDIX A: Propensity Score Analysis-Assumptionsl a

Causal Effect Estimation

ATT and ATE: Concepts and Estimation

Formally,Average Treatment Effeot average causal effect (ATE):

E(Y,|D =1)-E(Y, | D =0)

Formally, theAverage treatment effect for the trea{@d T) can be expressed as:
E[(Y, -Y,)| X,D =1] . Authors (Heckman, 1992; 2005) have argued tteat th

treatment effect of the treated is of substantnerest especially for policy research.

The goal of research based on the counterfactaraework, is not whether on

average the treatment is beneficial for all indixts but whether it is beneficial for

those individuals who are assigned or would assigmselves to the treatment.

Assumptions of PSM

The propensity score analysis is based to two gssoms as described by
Rosenbaum and Rubin (1983):
Assumption 1: balancing of observed covariatesrgtiie propensity score

DL X|p(X)
Assumption 2: Unconfoundedness given the propessitye. That is, if the
assignment to treatment is unconfounded;

Y)Y, L D|X
Then assignment to treatment is also uncounfougoketh the propensity score
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YiYo L D[ p(X)
Assumption 2 implies that, if the balancing propestsatisfied, observations with the
same propensity score must have the same distitsutif observable (and
unobservable) characteristics independently ofrireat status. In other words, for a
given propensity score, exposure to treatmentidaa and therefore treatment and
control groups should on an average be observdlifadantical (Becker & Ichino,
2002). Assumption 2 is the fundamental assumptidheopropensity score and it is
also known by different names in the literatureshsas “ignorable treatment

assignment”, “conditional independence” and “exais.
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APPENDIX B: lllustrative Summary Of Matching Methed

Used In Chapter 7

Hypothetical Treatment Control
P-scare
09 . > . Nearest Neighbor Matching: A case in
> the control group is matched to a treated
--""/" case based on the closest propensity
03 score

07 '
\ Hypothetical
\ P-score Traatment Cantral

us

Caliper and Radius Matching: Using a —
tolerance level on the maximum propensity =
score distance (caliper) to avoid the risk of — L
bad matches; matching the nearest neighbor
within the caliper

YO\ )
|
V.99 VAV,

Source: Adapted fromChen, V.W & K. Zeiser. 2008lmplementing Propensity

Score Matching Causal Analysis with Stdapulation Research Institute, Penn State

University
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APPENDIX C: Exhibit Of Stat&smatch2 Syntax And Output

Running Greedy Matching And Mahalanobis Metric Biste

/1 Estimating propensity score

pscore livalone femal e agecat2 agecat3 married illiterate///
primary coll ege graduate | owcaste other rmuslim///
christian sikh religother urban dwork pension ///
stdliving stl st2 st3 st4 st5 st6 st8 st9 st10 stl11 ///
st12 st13 st14 stl15 st16 stl7 st18 st19 st20 st21 ///
st 22, pscore(nypscore) bl ockid(myblock) logit ///
| evel (0.001) nunbl o(5)

predict pl

sunmari ze nmypscore

Vari abl e | bs Mean Std. Dev. M n Max
_____________ o o e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e e e e e e mm e = =

nypscore | 17883 . 8859252 . 1400083 . 1481883 . 9994769
drop if pl==.

gen logitl=log((1-pl)/pl)

.summari ze logitl

Vari abl e | bs Mean Std. Dev. M n Max
............. o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e e e e e mm e e e e m ==

logitl | 17883 -2.71455 1. 388694 -7.555347 1.748881

SCHEME 1: NEAREST NEIGHBOR WITHIN CALIPER (.25 *SD)

generate x=uniforn()

sort X

psmatch2 livchild, pscore(logitl) caliper (2.4680665) norepl acenment
descendi ng

sort _id

g mat ch=uni personi d_n[ _n1]
(15940 m ssing val ues gener at ed)

g treat=uni personid n if _nn==
(15940 m ssing val ues generat ed)

keep if _weight==
(14018 observations del et ed)

Vari abl e | bs Mean Std. Dev. M n Max

mat ch | 1943 2.07e+10 9. 78e+09 1. 03e+09 3. 40e+10
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treat | 1943 2. 04e+10 9. 68e+09 1.12e+09

list match treat in 1944/ 1953

oo e e aa - +
| mat ch treat |
|- |

1944. | 3.32e+10 3.31e+10 |

1945. | 3.32e+10 3. 33e+10 |

1946. | 3.31e+10  3.33e+10 |

1947. | 3.21e+10  3.33e+10 |

1948. | 2.41e+10 3. 31e+10 |
|- |

1949. | 3.31e+10 3. 31e+10 |

1950. | 3.21e+10 3.32e+10

1951. | 3.21e+10 3.3le+l0

1952. | 3.31e+10 3. 40e+10 |

1953. | 3.32e+10 3. 31le+10
Fom e e e e e e e e e oo +

SCHEME 2: Nearest nei ghbor within caliper .1

use "C:\ PSMuni que. dta", clear
generate x=uniforn()
sort X

3. 40e+10

psmatch2 livchild, pscore(logitl) caliper (.1) noreplacenent descending

sort _id

g mat ch=uni personi d_n[ _n1]

g treat=unipersonid n if _nn==1
keep if _weight==

sumtreat match

(output)
sumtreat match
Vari abl e | bs Mean Std. Dev. M n
_____________ o o e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e m e m ==
treat | 1942 2. 05e+10 9. 96e+09 1. 02e+09
mat ch | 1942 2. 07e+10 9. 78e+09 1. 03e+09

list match treat in 1944/ 1953

oo e e aa - +
| mat ch treat |
|- |

1944. | 3.32e+10  3.33e+10 |

1945. | 3.21e+10  3.33e+10 |

1946. | 2.41e+10  3.31e+10 |

1947. | 3.31e+10 3.31e+10 |

1948. | 3.21e+10 3. 32e+10 |
|- |

1949. | 3.21e+10 3.31e+10 |

1950. | 3.31e+10  3.40e+10 |

1951. | 3.32e+10 3.3le+l0

3. 40e+10
3. 40e+10
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1952. | 3.31e+10 1.01e+10 |
1953. | 3.31e+10  3.40e+10 |

SCHEME 3: Mahal anobi s wi t hout propensity score

use "C.\ PSMuni que.dta", clear

set seed 1000

generate x=uniforn()

sort x

psmatch2 livchild, nahal (femal e narried agecat2 agecat3 illiterate ///
primary coll ege graduate | owcaste other nmuslimChristian ///
si kh religother urban dwork pension stdliving ///
stl st2 st3 st4 st5 st6 st8 st9 st10 stl1l st12 ///
st13 st14 st1l5 st16 stl7 st18 st19 st20 st21 st22)

sort _id

gener at e mat ch=uni personi d_n[ _n1]

generate treat=unipersonid n if _nl1 !=.

keep if _weight==

sumtreat match

list match treat in 1944/1953

(output)
sumtreat match
Vari abl e | bs Mean Std. Dev. M n Max
............. o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e e e e e mm e e e e m ==
treat | 15843 1.87e+10 1. 02e+10 1. 02e+09 3.40e+10
mat ch | 15843 1. 87e+10 1. 02e+10 1. 03e+09 3. 40e+10

.list match treat in 1944/ 1953

oo e e aa - +
| mat ch treat |
|- |

1944. | 9.48e+09 9. 33e+09

1945. | 2.82e+10 2.81e+10 |

1946. | 2.42e+10 2.41e+10 |

1947. | 3.31e+10  3.32e+10 |

1948. | 2.92e+10  2.92e+10 |
|- |

1949. | 1.03e+10 1. 03e+10 |

1950. | 2.42e+10 2.41e+10 |

1951. | 8.12e+09  8.09e+09

1952. | 2.11e+10 2.10e+10

1953. | 3.09e+09  3.02e+09
Fom e e e e e e e e e oo +

SCHEME 4: Mahal anobis with propensity score

use "C \UVD coursework\Di ssertation stuff\PSM PSMuni que. dta", clear

set seed 1000

generate x=uniforn()

sort X

psmatch2 livchild, mahal (fermal e agecat?2 agecat3 narried illiterate ///
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sort _id
generate
generate

keep if

primary college graduate | owcaste other nmuslimChristian ///
si kh religother urban dwork pension stdliving stl st2 st3 ///
st4 st5 st6 st8 st9 stl10 stl1l st12 st13 st14 stl15 stl16 ///

st17 st18 st19 st20 st21 st22) pscore(logitl)

mat ch=uni personi d_n[_n1]

treat=i dhh if
_wei ght ==

sum treat match
list match treat

(output)

sum treat match

1944.
1945.
1946.
1947.
1948.

1949.
1950.
1951.
1952.
1953.

. 13e+07
. 15e+07
. 92e+08
. 34e+08
. 07e+07
. 04e+07
. 10e+07
. 92e+08
. 02e+07
. 73e+08

Vari abl e |

. 13e+09
. 15e+09
. 92e+10
.31e+10
. 15e+09

. 01e+09
. 15e+09
. 93e+10
. 68e+09
. 71e+10

nl I'=,

in 1944/ 1953

15843
15843

1.87e+08
1. 87e+10

1. 02e+08 1. 02e+07
1. 02e+10 1. 03e+09

in 1944/ 1953

3. 40e+08
3. 40e+10
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