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Abstract



Objectives: This paper describes the age patterns of socioeconomic gradients of health of
Indian adults for multiple health indicators encompassing the multidimensional nature of
health.

Methods: Cross-sectional data on 11,230 Indians aged 18-plus from the WHO-SAGE India
Wave 1, 2007 is used. Multivariate logit models were estimated to examine the effects of
socioeconomic status (education and household wealth) and age on four health measures:
self-rated health, self-reporting functioning, chronic diseases, and performance-based health
indicators. .

Findings: Socioeconomic status was positively associated with each health measure but with
considerable heterogeneity across age groups. SES relationship with biomarkers
(hypertension and COPD) was inconclusive. SES effects are significant while adjusting for
background characteristics and health risk factors. The age patterns of SES gradient of
health depict divergence with age, however, no conclusive age pattern emerged for
performance-based health indicators.

Discussion: Overall, results in this paper dispelled the conclusion of negative SES-health
association found in some previous Indian studies and reinforced the hypothesis of positive
association of SES with health for Indian adults. Higher prevalence of negative health
outcomes and SES disparities of health outcomes among older age-groups highlight need for
inclusive and focused health care interventions for older adults across socioeconomic
spectrum.

Keywords: Socioeconomic status, gradients, self rated health, functional health, chronic

disease, biomarkers

Introduction



A large volume of research in the areas of social epidemiology and medical sociology
has investigated the profound nature of the impact of socioeconomic status (SES) on health.
Studies in this area have concluded that there exists an overall positive relationship between
socioeconomic status and health (Adler and Ostrove, 1999; Kitagawa & Hauser, 1973). Many
studies have shown that overall health improves as socioeconomic status improves (Adler et
al., 1994; Marmot et al., 1991; Marmot, 1999), confirming a consistent socioeconomic
gradient of health.

However, a majority of studies demonstrating the SES gradients of health focussed on
the developed countries. The lack of reliable data on adult health contributes to the few
studies available from developing countries; however, more studies in non-western
developing countries of Asia and Latin America have become available (Hurt, Ronsmans, &
Saha, 2004; Palloni & McEniry, 2004; Rosero-Bixby & Dow, 2009; Smith & Goldman,
2007). Findings from these studies demonstrated SES-health relationship similar to that
documented for developed countries. While some studies from developing countries
documented inverse SES-health relationship (Rosero-Bixby & Dow, 2009), other studies did
not find any conclusive pattern across all the indicators of adult health (Zimmer et al., 2002).

In India, most of the previous studies on adult health used self-reports on morbidity
primarily from the three rounds of National Sample Survey (NSSO 1986-87, 1995-96 and
2004). Findings from these studies revealed an inverse SES-health relationship (Dilip, 2002;
Satyashekhar, 1997). Results from a few other studies with small sample sizes using
objective, clinical assessments of chronic diseases have also reported inverse SES-health
relationship (Chadha et al., 1990). Alternately, other recent studies in India have shown that
populations from lower socioeconomic strata are at higher risk of diseases (Gupta et al.,
2010). Such contrasting findings point to inconclusive nature the SES-health relationship in

India and illustrate the importance of clearly defining the health measure. Also, majority of



the studies on SES-health relationship in India have focused on the chronic diseases ignoring
the other dimensions of health like functional health and the biomarkers. Our study
investigates the SES-health relationship with self-reported chronic conditions plus an
additional three health measures: self-reported overall general health, functional health and
measured performance tests for adults. The objective is to describe the SES gradients of health
across broad adult age groups in India.

Socioeconomic status and health: review of literature

Relationship between socioeconomic status and health

Previous studies have observed positive socioeconomic gradients of health across countries,
time periods and demographic groups for a range of health indicators such as mortality
(Kitagawa & Hauser, 1973), disease prevalence (Marmot et al., 1991), functional limitations
(Hemingway et al., 1997), health behaviour (Cutler & Lleras-Muney, 2010) and health
biomarkers (Crimmins & Seeman, 2004). These health indicators have been associated with
numerous measures of SES including income (House et al., 1990), wealth (Ostrove, Feldman,
Adler, 1990), occupation (Marmot et al., 1991), and education (Cutler and Lleras-Muney,
2008). Each of these SES indicators represent a unique dimension of the socioeconomic
position of the individuals and may demonstrate varying role in determining health as they
tend to provide different material and social resources (Lynch & Kaplan, 2000; Galobardes

et. al, 2006).

The important question that arises is how SES and health are related. The social determinants
framework envisages that within a country, social, political and economic mechanisms
determine the socioeconomic position, whereby populations are stratified according to
income, education, occupation, wealth, gender and race/ethnicity. These socioeconomic

positions of individuals are referred to as structural or social determinants of health (CSDH,


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3169799/#R34

2008). The underlying mechanisms operate through a set of intermediate variables and
contribute to health outcomes. These intermediate variables can be distilled into three main
groups: material circumstances like housing quality, consumption potential, and the physical
work environment (Adler and Newman, 2002); psychosocial circumstances which includes
psychosocial stressors, stressful living conditions and relationships, and social support
(Brunner, 1997); and behavioural and biological factors like physical activity, tobacco
consumption, alcohol consumption and nutrition (House, 2002). Socioeconomic status
mediates an individual’s exposure to virtually all types of known psychosocial, biomedical
and behavioural risk factors of health; consequently, individuals in lower socioeconomic
strata are more prone to exposure to risk factors that adversely impact health (Lantz et al.,

2001).

Different indicators of SES have been found to affect health differently. For example, income
has been shown to promote health by affecting nutrition, housing quality, exposure to
environmental hazards, stress, and access to adequate health care (House et al., 1994; House
2002; Lantz et al., 2005). Education contributes to good health through generating economic
resources (income and employment) and social-psychological resources like healthy
behaviours (Ross and Wu, 1995), ability to cope with stress (Lantz et al., 2005), a sense of
personal control (Mirowsky and Ross, 1998), and knowledge and skills by which people are

able to better self-manage illness and disease (Goldman and Smith, 2002).

Socioeconomic status, health and age: Convergence or divergence with age

Substantial body of research has identified that socioeconomic gradient on health is not
necessarily a phenomenon related to a particular age-group but might characterize similar or
heterogeneous pattern with age. Studies dealing with age patterns of socioeconomic gradients

on health have documented two contrasting patterns with different theoretical premises. First,



Aging may be a levelling process where those in upper socioeconomic groups postpone
functional limitations into later years of life while among lower socioeconomic groups
adverse health conditions rise throughout middle and early old age, but level out in older age
when some combination of social and biological factors reduces socioeconomic differences
in health (Beckett, 2000; House et al., 1990; House, Lantz & Herd, 2005).

A few other studies have challenged this notion arguing that the health disadvantage by
socioeconomic status may accumulate over the life course resulting in enhanced health
differentials in older ages. For example, education is shown to be associated with increasing
disparities with increasing age (Dupre, 2008; Ross and Wu, 1996). Also, long term economic
hardship is proved to have cumulative effects on health at older ages (Lynch et al., 1997).
The advocates of this notion base their arguments on the theory of cumulative disadvantage
which says that the health risks accumulate over life course, thereby increasing the
heterogeneity in later life (Dannefer 1987; Dannefer 2003).

In this study, cross sectional data from SAGE India Wave 1 is used to illustrate the
relationships between SES and age with health.

Methods
Data

The WHO Study of global AGEing and adult health inIndia (SAGE-India) Wave 1was
used in this study. SAGE-India was implemented in 2007 in six selected states of Assam,
Karnataka, Maharashtra, Rajasthan, Uttar Pradesh and West Bengal, including a total of
11,230 respondents aged 18 years and older. The number of completed individual interviews
by age and sex are: 3624 female aged 18-49, 1046 male aged 18-49, and 6,560 persons (3,311
male and 3,249 female) in age group 50-plus. SAGE-India (2007) provides data on several
critical domains of adult health which include: measured health based on key biomarkers, self
reported health data on: chronic diseases, self rated health, cognition, psychological health,

and functional health for adults in age 18 and above with special focus on older population
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(age 50 and above). More detailed information about weights and survey design is available

at:

http://apps.who.int/healthinfo/systems/surveydata/index.php/catalog.

Health outcomes

Four health measures were generated:

1)

2)

3)

4)

Self-rated overall general health based on the question, “In general, how would you rate
your health today?” The response categories used a 5-point Likert type scale from very
good to very bad. For the convenience of analysis, we combined poor and very poor
health categories as ‘poor health’ and rest into other (good health) to derive a
dichotomized health variable. ‘Poor health’ was the outcome of interest in the analysis.
Self-rated functional health was assessed through a set of questions based on the
Activities of Daily Living (ADLs) and Instrumental Activities of Daily Living (IADL).
SAGE-India collected data on ADLs and IADLs based on self- reports about particular
activities in the last 30 days on a five-point scale ranging from none to extreme difficulty.
In this study, severe and extreme difficulties were combined. The ADLs include sitting,
walking, standing-up, standing, climbing, crouching, picking up, eating, dressing, using
toilet, moving around in home, transferring and concentrating for about 10 minutes. The
IADLs include using public transport, carrying out household responsibilities, joining
community functions and getting out of the household;

Presence of a total of four chronic health conditions (angina, arthritis, asthma, and
depression) based on symptom-based reporting combined with diagnostic algorithms to
improve estimation of chronic disease prevalence. The symptom-reporting plus algorithm
method to ascertain prevalence of each specific disease is given in Tablel of Appendix-A
(online material); and,

More objective health measures were collected for the first time in India, including the

use of blood pressure devices to assess hypertension, spirometry to assess chronic lung
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disease, LogMAR Tumbling “E” vision chart to assess near and distant visual acuity and
measured weight and height to estimate levels of under-nutrition (BMI < 18.5). The
detailed procedure used to create aforementioned measured health indicators is given in

the Appendix-A (online material).

Overall, twelve indicators from the four domains of health are selected to encompass the
multidimensional nature of health. The first three set of indicators listed above are commonly
used self-reported health measures in epidemiological studies. The fourth set is more
objective health measures used in this study, and are relatively unexplored in the literature on
health research in India.

Indicators of socioeconomic status

In this analysis, years of schooling and household wealth quintile were used to represent
socioeconomic status. In the literature on social determinants of health, education is
recognized as a key measure of socioeconomic status and a more plausible exogenous
determinant of health than income and occupation (Elo and Preston, 1996; Lynch and
Kaplan, 2000). Enhanced health knowledge, decision-making ability and greater access to
and use of resources and health are recognized as possible pathways in explaining the
education-health relationship (Ross and Wu, 1995; Cutler and Lleras-Muney, 2008). For
analytical convenience, years of education has been grouped into four categories: no
schooling, 1-5 years, 6-9 years and 10 and above years of schooling.

In addition to education, an asset-based approach was used to generate household wealth
quintiles. The wealth score has been generated using factor analysis on these indicators and
the wealth score is grouped into 5 categories namely lowest, lower, middle, higher and
highest with cutoff points of 20% quintile each. The detailed list of items for wealth score is

given in Appendix-B (Online material). Researchers have suggested using wealth as an



indicator of socioeconomic status in health research can buffer the income loss or short term
income fluctuations (Pollack et al., 2007).

Control variables

Two sets of control variables, background factors and health risk factors, are included in this
study. The background variables include: state of residence, locality (urban or rural), religion
(broadly categorised as Hindu, Muslim and other), caste (categorised as Scheduled
Castes/Scheduled Tribes and other), gender (men or women) and marital status (currently
married/cohabiting and other). The health risk variables consist of: tobacco use (current users
(daily or non-daily) or non-user); alcohol consumption (current user (consumed alcohol in the
last 30 days) or non-user); physical activity (categorised as active if involved in
vigorous/moderate physical activity for more than 300 minutes per week or otherwise
inactive); and, waist-to-hip ratio (categorised as low, moderate and high risk). The waist-hip
ratio is measured from the anthropometric assessment, with cut-offs for risk estimation
provided in the biomarkers section of Appendix-A (online material).

Analytical approach

A three stage analysis has been performed. First, results on overall prevalence of poor
health outcomes are presented by the education categories and household wealth quintiles.
Second, considering that the dependent variables are binary, we estimated multivariate logit
regression models to examine the overall age and socioeconomic gradients for various
indicators of health. The model is specified as follows:

logit(p(Y; = 1) = Bo + B1Xi + B2Age; + B3SES; + ¢
Where, Yi is health variable, Xi is a vector of control variable and SES is socioeconomic
status, and ¢ is assumed to be a zero- mean error term. Third, we estimated logit models for
each broad age-group separately to examine effects of socioeconomic status on various health
indicators across age-groups (18-49, 50-59, 60-69 and 70+). To compare SES disparities in

health across age-groups, we estimatedthe predicted probabilities from age-specific logit
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models. In all the regression models, the control variables are used generate adjusted
estimates.

Results

Sample characteristics
Tablel presents the percent weighted distribution of the sample population by major
demographic, socioeconomic and behavioural characteristics. The study covered a nationally
representative total sample of 11,230 individuals, of which 42% are aged18-49 years and
58% are aged 50 and above. The weighted sample was proportionately higher in Uttar
Pradesh (33%) followed by Maharashtra (20%). Thirty-eight percent of the sample is men
and 25% from urban areas. Forty-five percent had no schooling. Twenty-five percent belong
to scheduled caste or schedule tribe groups and 16% of the sample was non-Hindu
population.
[Tablel around here]

Prevalence of chronic diseases and other health conditions

Table2 compares the differences in self-rated poor health and ADL and IADL
limitations, and reported prevalence rates of chronic diseases (algorithm based) for the
national sample by years of schooling and wealth quintiles. Overall, 11% of Indian adults
have rated their health to be bad, 27% have reported difficulty in at least one ADL and 14%
have reported difficulty in at least one IADL. The prevalence of chronic diseases was highest
for arthritis (13%) followed by angina (12%) and depression (12%). By objective health
measures, COPD prevalence was highest (44%), followed by prevalence of under-nutrition
(35%). Education and household wealth quintile showed negative gradients on ‘poor health’
vice-versa positive gradient on ‘good health’. The prevalence of ‘poor health’ was highest in
the lowest SES categories and lowest in the highest SES stratum.

[Table2 about here]

SES-health relationship
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This section presents the results of multivariate logit models estimated to examine the
effects of socioeconomic status on various health indicators of Indian adults. For this
purpose, we estimated four models that progressively included the control variables and
socioeconomic indicators. The first model included years of schooling as the only predictor,
the second model built on this adding household wealth, the third model further added
selected background characteristics (age, sex, marital status, state, rural residence, caste and
religion), and the fourth model added the behavioural health risk factors namely tobacco
consumption, alcohol consumption, physical activity and waist-hip ratio. Such stage-wise
model building strategy has two-fold objectives: first was to examine if adding household
wealth along with the education has significant impact of model fit; second aim was to
examine whether the SES effect remained significant after adding background variables and
behavioural health risk factors progressively in the analysis. Table3 provides likelihood ratio
test statistics for these models and strength of associations between education and health, and
wealth and health. Results show that inclusion of wealth along with the education in the
regression models (Modell vs. Model2) adds significantly to the model fit for all the health
indicators except IADL, asthma and depression. The chi-square values are highly significant
(p-value<0.01)for poor self-rated health, under-nutrition and low vision. Also, the inclusion
of background characteristics (Model2 vs. Model3) improves model fit considerably as
depicted by very high likelihood ratio test statistics (significant at less than 1% level of
significance). The addition of behavioural factors along with the SES and background
characteristics (Model3 vs. Model4) shows further improvement in the model fit (p-
value<0.01) for all health indicators.

Results further reveal that education displays a statistically significant positive
association with most of the health indicators, even after adjusting for household wealth,

respondents’ background characteristics and behavioural risk factors. However, Model 4,
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which included the full set of predictors, show significant gradient of education for measured
hypertension prevalence while education gradient was insignificant for measured COPD
prevalence. In Model2, household wealth quintile depicted a mixed pattern across different
health indicators. For example, household wealth showed significant gradients for most
health indicators: self-reportedpoor SRH, ADL limitations, arthritis, angina, and lung disease,
and measured hypertension, COPD and low vision, but showed insignificant gradient for
IADLs, asthma and depression.

[Table3 around here]

The regression model estimates summarized in Table3 used years of schooling and
household wealth quintile as continuous variables. Following this, we further explored the
SES-health relationship with the SES variables being categorical (four categories of years of
schooling and five quintiles of household wealth scores). The purpose was to ascertain the
SES-health association at different levels of SES. Adopting the aforementioned four model
specification analytical approach, the results of full model (Model 4) are presented in Table4.
This table provides the adjusted odd ratios for poor health outcomes based on the education
and wealth categories. Additional results for all regression models are given in the Appendix-
C (online material). Results showed anoverall positive and significant SES gradient for all
health indicators except COPD. Also, importantly, compared with no schooling, 1-5 years of
schooling showed no significant impact on health indicators of Indian adults, while for adults
with 6-9 years of schooling completed, health indicators showed notable improvement.
Education showed less consistent gradients for under-nutrition given this is a more
widespread problem in India. Overall, education showed a positive and statistically
significant gradient for all the health indicators except COPD. Household wealth quintiles
was associated negatively with negative health outcome indicators; vice-versa, wealth

quintile demonstrated an overall positive gradient on the health of Indian adults.
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[Table4 around here]
SES-health relationship across age groups

In this section, we explore the SES-health relationship across broad age groups: 18-
49, 50-59, 60-69 and 70+. There are two approaches to examine the SES-health relationship
across ages: the first is to estimate separate regression models for all age groups and the
second is to use interaction between age groups and SES groups in the models. The first
approach is more flexible as it allows all the control variables to affect health differently in
different age group. The second approach of using interactions in the regression models is
more restrictive as it assumes that the impact of control variable do-not change with age.
Also, the interpretation of interaction terms is difficult in the non-linear models (like logit or
probit) when dealing withthe magnitude and statistical significance of the coefficients (Ai and
Norton, 2003). Therefore, in this paper, we opt for the flexible approach of estimating
separate regression model for each age group.

Table5 presents the results of odds ratios of education and wealth quintiles on health
estimated from logit models for each age group and each of the health indicators. Compared
to those with no schooling, the odds ratios for younger adults aged 18-49 years with 1-5 years
of schooling are insignificant for all health indicators except angina, under-nutrition and low
vision. Overall, education of 1-5years showed insignificant effect on the health of young
adults (aged 18-49) contrasted by significant effect on the health of older adults in age 50-59
and 60-69. However, this pattern of relationship is not consistently established for all health
indicators. Interestingly, those adults with 1-5 years schooling were more likely to have low
vision (OR=1.34) and arthritis (OR=1.45) in the50-59 year age group. Such inconsistent
pattern of results (higher odds among adults with higher education) was also observed in the

analysis for full sample and there is no apparent explanation for such unlikely results.

13



Nevertheless, 1-5 years of education had significant positive effects for a larger number of
health indicators in the 70+ age group.

Younger adults with 6-9 years of schooling were significantly less likely than those
with no schooling to have: ADL (OR=0.64), arthritis (OR=0.66), lung diseases (OR=0.60),
asthma (OR=0.44), measured hypertension (OR=0.70) and low vision (OR=0.45). Second,
older adults in age 50-59 with6-9 years of schooling were significantly less likely than those
with no schooling to have; IADL (OR=0.65), arthritis (OR=0.6) and under-nutrition
(OR=0.77). Third, older adults in ages of 60-69 with 6-9 years of schooling were
significantly less likely than those with no schooling to have:poor self-rated health
(OR=0.43), ADL limitation (OR=0.53), IADL limitation (OR=0.54) and angina (OR=0.59).
Lastly, adults aged 70+ with 6-9 years of schooling were significantly less likely than those
with no schooling to have:poor self-rated health (OR=0.6), arthritis (OR=0.58), asthma
(OR=0.26), under-nutrition (OR=0.26) and low vision (OR=0.48).

The highest education category, 10+ years of schooling showed consistently the
clearest and largest effecton health indicators across all age groups. Importantly, unlike other
categories, the odds ratios on 10+ years of schooling -compared with no schooling-depicted a
negative association with the prevalence of all the diseases and poor health conditions across
all the age groups. For the youngeradults, 10+ years of schooling was significantly and
negatively associated with poor self-rated health, ADLs, IADLs, arthritis, angina, depression
and low vision. For older adults aged50-59,10+ years of schooling was significantly and
negatively associated with poor self-rated health, ADLs, IADLs, arthritis, angina, lung
disease, depression and under-nutrition. Among older ages of 60-69, the 10+ years of
schooling was significantly and negatively associated with poor self-rated health, ADLSs,

IADLs, angina, lung diseases, asthma, depression, under-nutrition and low vision.
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In sum, the results indicate that education was overall negatively associated with poor
health across all age-groups. Though, these estimates are generated from separate regression
models by each age category and therefore are not comparable, the lowest odds ratios for 10+
years of schooling points to the highest educational differentials in health for the oldest age-
group (70+).

[Table5 around here]

Table 5 also shows the odds ratio estimates of wealth quintiles on health indicators.
Household wealth was negatively associated with the prevalence of negative health outcome
indicators across both younger and older age-groups. However, the level of significance of
the odds ratios presented in the model suggests that the effect of household wealth is
relatively moderate compared to education, except its influence in determining the prevalence
of under-nutrition. Household wealth was negatively and significantly associated with the
prevalence of under-nutrition across all ages with the largest impact on the 70+ age group.
Household wealth quintile showed significant and positive association with hypertension
among Indian adults except in the 50-59 age group. On the whole, these results suggest that
the influence of household wealth varied somewhat on different indicators of health and
across adult ages.

We further estimated predicted probabilities from the multivariate logit models by
years of schooling and wealth quintiles to examine socioeconomic disparities in the
prevalence of various health outcomes across age groups. Figurel displays the predicted
probabilities of various health outcomes by years of schooling and Figure2 depicts the
predicted probabilities of health indicators by wealth quintiles across different age groups.
We also tested the differences in the predicted probabilities between levels of SES across age
groups. The detailed results are provided in Appendix-D (online material). Figure 1 showed

how the difference in the predicted probabilities between lowest and highest education
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groupings for the three self-reported health measures increased with age demonstrating a
diverging age pattern of SES disparities in health. The age patterns of SES disparities
(difference in the predicted probabilities between no schooling and 10+ years of schooling)
also diverged notably for all the symptom-based disease prevalence, except asthma. For the
objective health measures, age patterns of SES disparities for hypertension and COPD
showed inconsistent patterns. Under-nutrition and low vision also depicted diverging age
patterns of SES disparities. The predicted probabilities of various health outcomes by
household wealth quintile across age groups presented in Figure2 revealed similar
inconsistencies as seen with education. Measured prevalence of hypertension and COPD
showed inconsistent and often inverse SES disparities in health across age groups.
[Figurel around here]
[Figure2 around here]

Discussion

In this study, the effect of socioeconomic status (SES) on health of Indian adults using
four different groups of health measures was explored using WHO-SAGE Wavel data.
Further analysis examined SES gradients across four broad age groups. We estimated
gradients for two SES measures, namely years of schooling (education) and household
wealth, on four health measures, including (i) self-rated overall general health; (ii) self-
reported functional health consisting of ADLs and IADLs; (iii) self-reported chronic
conditions, including arthritis, angina, lung diseases, asthma and depression based on
validated symptom-report with diagnostic algorithm; and, (iv) measured hypertension, lung
function classified as COPD, low BMI (under-nutrition) and low vision.

This analysis provided a number of fresh insights and contributed to a better
understanding of the SES-health relationship using multiple health measures in the Indian

context. In a comparative perspective, previous studies largely focused on the SES
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differentials in self-reported prevalence of chronic diseases and consequently reported
inconclusive results of SES-health relationship in the Indian context (Dilip, 2002;
Satayshekhar, 1997). As commonly known, self-reported morbidity data is known to be
affected by several biases as result of widespread illiteracy and poor access to health care
(Sen, 2002). Therefore, many of these studies in general reported a negative relationship
between SES-health implying positive association between SES-poor health and prevalence
of diseases (Reddy, 2002; Reddy et al., 2007; Vellakkal et al., 2013). Other studies have
documented contrary results of positive association between SES and health in India (Gupta
et al., 2010). Amidst such unsettled conclusions, the findings from this study reinforce the
hypothesis of overall positive relationship between socioeconomic status and health in the
Indian context; a hypothesis that has been widely demonstrated in high (House, 2002) as well
middle-income countries (Zimmer and Amornsirisomboon, 2001). Results of this study
reveal that each ordinal increase in the socioeconomic status resulted in declining probability
of poor health outcomes for the subjective and objective health outcome measures used in
this study.

The education and household wealth had significant individual influence on the
selected health indicators. But, when adjusted for education, the effect of household wealth
quintile is attenuated for IADLs, asthma and depression. Notably, education emerged as a
more consistent indicator of socioeconomic status in determining health of Indian adults than
household wealth; except that household wealth is a more important SES determinant of
under-nutrition. The conclusion of greater influence of education on the health of Indian
adults is contrasted with the findings of household wealth as the most significant SES
determinant of health from other low to middle income countries. In the developed countries,
education has been found to be the strongest measure of SES in relation to health influencing

it through multiple pathways, including health behaviours and access to healthcare (Fuchs
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1979). Results further reveal that behavioural health risk factors in the regression models add
significantly to the model fit to distinguish the effect of education versus household wealth
quintile. The effect of education on all health indicators, except hypertension and COPD,
remained very significant after successive adjustment for demographic and behavioural
characteristics. In contrast, the effect of wealth after adjustment for the same set of
characteristics turns out to be insignificant for arthritis, asthma, hypertension, COPD and low
vision. The varying strength of the relationship of education and household wealth with
health points to other mechanisms that mediate socioeconomic differences in health. The
theory of fundamental causes of health by Link and Phelan (1995) may provide a useful link
for further investigation in the Indian context.

Investigation of SES-health relationship by broad adult age groups suggests an overall
positive association of SES-health, alternatively a negative association with poor health
outcomes across all age groups; however, the magnitude of SES-health association varied
across age-groups and by different health measures. Also, unexpected inconsistencies
observed in SES-health relationships may warrant alternative explanations. A comparative
assessment of SES differentials in the probability of poor health outcomes reveals a mixed
picture of diverging patterns of socioeconomic gradients of health with age. For example,
results point to diverging age patterns of SES gradients for health indicators: self rated health
and activity limitations and chronic diseases such as lung disease, asthma and depression.
However, for physical performance based measures namely hypertension and COPD, results
revealed no clear pattern. Admittedly, these results are consistent with the findings from other
studies in developing countries (Lowry and Xi, 2009).

The notable incongruous finding is the relationship between SES gradient and the
performance based health measures: hypertension and COPD showed inconsistent pattern

compared with the other subjective health measures. A plausible reason for the variance
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could be related to the considerable levels of illiteracy and lack of access to health care in this
context. The more objective health measures are likely to uncover large burden of
undiagnosed negative health outcomes. Such findings have also been reported in other studies
from developing countries (Rosero-Bixby and Dow, 2009; Zimmer and Amornsirisomboon,
2001).

Although, this study provides evidences of overall positive gradients of healthwith
diverging patterns of SES gradients with age in the Indian context, results should be viewed
with caution for the following limitations. First, given the vast state variations in
socioeconomic, demographic and cultural profiles, the WHO-SAGE India data from the six
selected states may not adequately capture all the sub-national SES-healthvariations. Second,
cross-sectionaldata limits the scope of disentangling the effects of aging from cohort effects
in theexamination of age-pattern of SES gradients.Third, cross-sectional data constrains
anycausal inferences.Lastly, due to smaller sample size at the older ages, SES-health
gradients could not be examined among oldest old ages.

In sum, these results confirm the hypothesis of positive SES-health gradients for
Indian adults. Results also point to the diverging pattern of SES-health gradients with age
among the Indian adults. The key strength of this study lies in the wide range of health
indicators used representing the multidimensional nature of adult health. Secondly, this is a
maiden study that explored the age pattern of SES gradients of health in the Indian context.
Lastly, these findings provide a basis for further studies of SES-health relationship across
adult age groups with broad array of health and socioeconomic indicators in India. A
potential exists in future for more robust analysis to test SES gradients of health with age
with the availability of detailed longitudinal data from this large nationally representative

sample on adult health.
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Figure captions:
Figurel: Predicted Probabilities for various health outcomes by age and education, WHO-

SAGE India, 2007.

Figure2: Predicted Probabilities for various health outcomes by age and wealth quintiles,

WHO-SAGE India, 2007.
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Tablel: Sample characteristics of data used in the analysis, WHO-SAGE India, 2007

Variables Cases Un-weighted % Weighted %
Age groups (Missing cases=0)

18- 49 4,670 41.6 75.2
50-59 2,939 26.2 12.0
60-69 2,235 19.9 7.7
70+ 1,386 12.3 5.1
Years of schooling (missing cases=31)

No-schooling 5,099 45.4 36.2
1-5 years 2,108 18.8 17.6
6-9 years 1,824 16.2 19.4
10+ years 2,168 19.3 26.8
Wealth quintiles (Missing cases=0)

Poorest 2,271 20.2 21.9
Poor 2,245 20.0 215
Middle 2,248 20.0 20.2
Higher 2,245 20.0 17.5
Highest 2,221 19.8 18.9
State (Missing cases=0)

Assam 1,194 10.6 5.9
Karnataka 1,553 13.8 11.8
Maharashtra 1,983 17.7 20.4
Rajasthan 2,225 19.8 12.1
Uttar Pradesh 2,201 19.6 32.8
West Bengal 2,074 18.5 17.0
Residence (Missing cases=0)

Urban 2,845 25.3 25.5
Rural 8,385 4.7 74.5
Religion (Missing cases=0)

Hindu 9,439 84.1 84.2
Muslim 1,384 12.3 12.3
Others 407 3.6 35
Caste (Missing cases=0)

ST/SC 2,752 24.5 25.5
Others 8,478 75.5 74.5
Sex (Missing cases=0)

Male 4,357 38.8 50.9
Female 6,873 61.2 49.1
Marital status (Missing cases=1)

currently married 8,715 77.6 81.9
Otherwise 2,514 22.4 18.1
Total sample 11,230 100.0 100.0

Notes: Weighted percentages are obtained using sampling weights provided in the dataset and excluding the
missing cases
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Table2: Prevalence (%) of chronic health condition and self rated health by education and
wealth quintiles, WHO-SAGE India, 2007

Education (years of schooling) Household wealth quintile

No 1-5 6-9 10+
Health Indicators All schooling  years years years Lowest Lower Middle Higher  Highest
Prevalence of self rated bad health and ADL and IADL limitations
Self rated bad health 11.3 15.3 14.8 9.8 4.6 16 144 11.7 7.3 5.6
1+ ADL limitation 27.4 39.5 32.2 21.2 12.3 33.3 32.7 25.2 24.3 19.6
1+ IADL limitation 13.8 20.6 16.5 11.3 4.6 17.6 17 134 11.3 8.6
Prevalence of chronic diseases ( algorithm based)
Anrthritis 12.9 17 16.7 9.7 7.2 14.8 14.2 125 12 10.3
Angina 121 16.5 134 10.6 6.7 15.6 13.6 12.9 10.9 6.8
Lung Disease 8.9 11.2 10.8 5.3 7 114 9.3 9.8 7.3 5.8
Asthma 5.9 7.1 7.1 4 4.8 7.1 6.3 5.6 53 4.8
Depression 11.9 15.9 115 10.6 7.6 135 13.9 11.8 11.9 1.7
Prevalence of performance based measures (biomarkers)

Hypertension 19.9 21.6 214 18 18.1 18.8 19.7 195 19.7 22.1
COPD 43.9 45.6 47.3 42.5 40.5 46.1 46.7 43 42.1 40.8
Low Vision 24.4 33.8 27.6 18.2 13.7 25.7 25.9 25.8 25.1 18.9
Under-nutrition

(BMI<18.5) 35.2 40.1 40.8 36.3 24.1 50.6 39.8 34.7 27.2 19.9
Sample 11230 5099 2108 1824 2168 2271 2245 2248 2245 2221

Notes: percentages are weighted using sampling weights provided in the dataset and excluding the missing

cases.
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Table: 3 Summary of likelihood ratio tests for successive addition of different set of covariates in the regression
models and the level of significance of SES measures in various models.

Likelihood Ratio Test® (Chi-square)

Is education significant??

Is household wealth significant?®

Model2 Model 3

Health Modell vs. VS. VS. Modell Model2 Model3 Model4 Model2 Model3 Model4
Indicators Model2 Model3 Model4

Poor self rated
health 23.9%** 492.4%** 22 8*** | Gjg(+)***  Sig(+)***  Sig(+)***  Sig(+)*** | Sig(+)*** Sig(+)***  Sig(+)***
1+ ADL 6.4** 1039.1***  155*** | Sig(+)***  Sig(+)***  Sig(+)***  Sig(+)*** | Sig(-)***  Sig(+)***  Sig(+)***
1+ IADL 0.4 408.9%%*  32.9%%% | Sjg(+)***  Sig(+)***  Sig(+)***  Sig(+)*** | No Sig(+)***  Sig(+)***
Arthritis 4.9%* 327.5%*%*  34.2%** | Sig(+)*** Sig(+)*** Sig(+)*** Sig(+)*** | Sig(-)** No No
Angina 6.4** 252.7%** 9.1 Sig(+)***  Sig(+)***  Sig(+)***  Sig(+)*** | Sig(+)**  Sig(+)***  Sig(+)***
Lung disease 3.0* 204.7%** 5.4 Sig(+)***  Sig(+)***  Sig(+)***  Sig(+)*** | Sig(+)* Sig(+)**  Sig(+)**
Asthma 0.1 144.5%%* 21 5% | Sig(+)***  Sig(+)*** Sig(+)**  Sig(+)** | No No No
Depression 0.0 419.3*%**  31L.4*** | Sig(+)*** Sig(+)*** Sig(+)*** Sig(+)*** | No Sig(+)***  Sig(+)***
Hypertension 11.0%** 347.7%**  144.6*** | Sig(+)***  Sig(+)***  Sig(+)* No. Sig(-)***  No No
COPD 3.2% 234.3***  17.3*** | Sig(+)*** Sig(+)*** Sig(+)** No Sig(+)* No No.
Under
Nutrition 277.4%%%  184.6%%*  230.2%%* | Sig(+)***  Sig(+)***  Sig(+)*** Sig.(+)* | Sig(+)*** Sig(+)***  Sig(+)***
Low vision 55.3*** 941.8***  20.8*** | Sig(+)*** Sig(+)*** Sig(+)*** Sig(+)*** | Sig(-)*** No No
Degree of
freedom 1 14 5

*p<.l, ** p<.05, *** p<.01; Notes: The positive (+) sign in the parentheses shows positive relationship between
SES and health, that is, the regression coefficient is negative. Whereas, the negative (-) sign depict negative
relationship, that is, regression coefficient is positive.
household wealth are entered as continuous predictors. Modell includes years of schooling; Model2 includes:
years of schooling and wealth score; model3 includes age, sex, marital status, state, rural residence, caste and
religion along with predictors of model3; Model4 includes tobacco consumption, alcohol consumption, physical

activity and the waist-hip ratio along with factors used in model3.
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Table4: Logit model estimates (odd ratios) for the overall effects of age and socioeconomic status on various

indicators of health, WHO-SAGE India, 2007

Self rated Under-
Predictors poor health ADL IADL Arthritis  Angina  Asthma Lung Depression  Hypertension ~ COPD  nutrition  Vision
Years of
Schooling
No Schooling 1 1 1 1 1 1 1 1 1 1 1 1
1-5 Years 112 0.94 1.02 1.2 0.81** 0.97 0.92 0.98 0.91 1.10 1.28***  (0.85**
(0.11) (0.07) (0.09) (0.10) (0.08)  (0.13)  (0.10) (0.10) (0.07) (0.07) (0.09) (0.06)
6-0 Years 0.89 0.66*** 0.88 0.67***  0.77**  0.64*** 0.50*** 1.04 0.78*** 0.99 1.3%**  0.56***
0.1) (0.05) (0.09) 0.07) (0.09) (0.10) 0.07) (0.11) 0.07) 0.07) (0.09) (0.05)
10+ Years 0.56*** 0.44***  0.38***  0.61***  0.54*** 0.94 0.88 0.68*** 0.83** 0.97 0.83**  0.47***
(0.076) (0.04) (0.05) (0.07) 0.07) 0.14) 0.11) (0.08) 0.07) 0.07) (0.06) (0.04)
Wealth
Lowest 1 1 1 1 1 1 1 1 1 1 1 1
Lower 1.10 1.13 1.14 1.05 0.91 0.92 0.89 0.99 1.09 1.05 0.72%** 112
(0.11) (0.08) (0.10) (0.10) (0.09) 0.12) (0.10) (0.10) (0.09) 0.07) (0.05) (0.09)
Middle 1.14 0.92 0.94 1.01 0.87 0.85 1.06 0.94 1.07 1.00 0.61***  1.25%**
0.12) (0.08) (0.10) (0.10) (0.10) 0.12) 0.12) (0.10) (0.09) 0.07) (0.04) (0.11)
Higher 0.65*** 0.94 0.81* 0.95 0.72%** 0.80 0.69*** 0.87 1.02 0.91 0.44%%** 113
(0.09) (0.08) (0.10) (0.10) (0.09) (0.12) (0.09) (0.10) (0.10) (0.07) (0.03) (0.10)
Highest 0.61*** 0.79** 0.76** 0.88 0.53*** 0.77 0.68***  (.58*** 1.30%** 0.90 0.36*** 0.87
0.2) (0.08) (0.10) (0.12) (0.08) (0.13) (0.10) (0.08) (0.13) 0.07) (0.03) (0.09)
Age
18-49 1 1 1 1 1 1 1 1 1 1 1 1
50-59 2.30%** 3.43***  206***  2.62%**  1.67** 1.98***F 202%** 2.06%** 1.58%** 1.30%** 1.05 4,13***
(0.23) (0.23) (0.19) (0.22) (0.18) (0.25) 0.2) (0.19) 0.12) (0.09) (0.08) (0.29)
60-69 3.0*** 4.74*** 3.2*** 2.73*** 2.40*** 2.87*** 2.81*** 2.30*** 1.93*** 1.42*** 1.24** 5.43***
(0.35) (0.43) (0.34) (0.29) (0.30) (0.41) (0.34) 0.27) (0.19) 0.12) (0.11) (0.487)
70+ 5.17*** 7.38%*%%  5.08***  3.12***  281***  3.86*** 3.52*%** 3.02%** 1.80*** 1.36**  1.82***  6.95***
0.72) (0.91) (0.66) (0.43) (0.44) (0.68) (0.54) (0.44) (0.23) 0.17) (0.21) (0.832)
N 9598 9599 9599 9597 7925 9596 9598 9594 9575 8755 9575 9488
Log likelihood -2737 -4628.6 -3186.1 -3342.9 -2688.7 -1982.4 -2587 -3113.8 -4425.3 -5859.7 -57215 -4464.4

*p<.l, ** p<.05, *** p<.01; Figures in the parentheses are standard errors. Estimates are adjusted for the

control variables.
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Table5: Logit model estimates (odd ratios) for the effects of socioeconomic status on various indicators of
health across broad age groups , India, 2007

Poor self
rated 1+ Under- Low
health 1+ ADL IADL  Arthritis  Angina Lung Asthma  Depression  Hypertension ~ COPD nutrition vision

Age-group 18-49

Years Of
Schooling
No Schooling 1 1 1 1 1 1 1 1 1 1 1 1
1.21 0.99 1.12 1.25 0.69** 0.99 1.00 0.90 0.90 1.07 1.51%** 0.72%**
1-5 Years (0.20) (0.11) (0.17) (0.18) (0.12) (0.22) (0.18) (0.15) (0.12) (0.11) (0.16) (0.09)
0.93 0.64%*** 0.97 0.66** 0.78 0.60* 0.44%** 1.01 0.70%** 0.94 1.47%** 0.45***
6-9 Years (0.17) (0.079) (0.16) (0.11) (0.13) (0.16) (0.10) (0.16) (0.09) (0.10) (0.15) (0.06)
0.62** 0.39***  0.41***  0.57***  (0.60*** 1.25 1.00 0.63** 0.79* 0.99 0.95 0.37***
10+ Years (0.14) (0.06) (0.08) (0.11) (0.12) (0.29) (0.20) (0.12) (0.11) (0.11) (0.12) (0.06)
Wealth
Lowest 1 1 1 1 1 1 1 1 1 1 1 1
1.26 1.32%* 1.31* 0.97 1.03 0.91 1.00 0.93 1.01 1.05 0.72%** 1.20
Lower (0.21) (0.16) 0.2) (0.15) (0.17) (0.21) (0.19) (0.15) (0.14) (0.11) (0.07) (0.16)
1.46** 0.93 0.82 1.22 0.84 0.91 131 1.06 0.10 0.99 0.58*** 1.49%**
Middle (0.27) (0.13) (0.15) (0.20) (0.15) (0.23) (0.25) (0.18) (0.14) (0.11) (0.06) (0.21)
0.69 0.98 0.72 0.83 0.73 0.78 0.76 1.00 0.10 0.89 0.44%** 1.20
Higher (0.17) (0.14) (0.15) (0.16) (0.15) (0.21) (0.18) (0.19) (0.15) (0.10) (0.053) (0.19)
0.67 0.84 0.65* 0.89 0.45*** 1.00 0.66 0.68* 1.27 0.86 0.36*** 0.97
Highest (0.18) (0.14) (0.15) (0.19) (0.11) (0.29) (0.17) (0.15) (0.20) (0.11) (0.05) (0.17)
N 4216 4217 4217 4216 3568 4216 4216 4213 4206 3926 4205 4172
Log-likelihood -979 -1816.9  -1155.9  -1230.3  -1077.2 -714.9 -954.8 -1222 -1786.3 -2614.9 -2509.1 -1693.3
Age-group 50-59
Years Of
Schooling
No Schooling 1 1 1 1 1 1 1 1 1 1 1 1
1.09 0.78** 0.88 0.85 0.94 1.04 0.84 091 111 1.08 0.73** 1.36**
1-5 Years (0.18) (0.01) (0.13) (0.12) (0.17) (0.22) (0.15) (0.15) (0.15) (0.14) (0.10) (0.16)
1.41* 0.65*** 0.82 0.6*** 1.07 0.98 0.83 0.85 1.18 1.08 0.77* 1.07
6-9 Years (0.26) (0.09) (0.15) (0.10) (0.21) (0.23) 0.17) (0.16) (0.18) (0.15) (0.12) (0.15)
0.82 0.78* 0.38***  (0.59***  0.47***  0.53** 0.73 0.66** 0.82 0.96 0.47*** 1.05
10+ Years (0.18) (0.11) (0.08) (0.10) (0.11) (0.15) (0.16) (0.13) (0.13) (0.14) (0.08) (0.15)
Wealth
Lowest 1 1 1 1 1 1 1 1 1 1 1 1
0.98 0.96 0.92 121 0.75 1.1 0.97 1.47%* 1.46%* 1.20 0.74** 0.89
Lower (0.15) (0.13) (0.15) (0.18) (0.14) (0.24) (0.18) (0.25) (0.23) (0.16) (0.10) (0.11)
0.53*** 0.83 0.9 0.79 0.81 0.87 0.81 0.74 1.55%** 1.22 0.57*** 0.61***
Middle (0.09) (0.12) (0.15) (0.13) (0.16) (0.20) (0.16) (0.14) (0.24) (0.17) (0.08) (0.08)
0.41%** 0.81 0.62** 1.14 0.56*** 0.80 0.73 0.75 1.09 0.84 0.35*** 091
Higher (0.09) (0.12) (0.17) (0.19) (0.12) (0.20) (0.16) (0.15) (0.19) (0.13) (0.06) (0.13)
0.59** 0.75* 0.92 0.93 0.71 0.63 1.28 0.46*** 1.92%** 0.94 0.46*** 0.50***
Highest (0.13) (0.12) (0.18) (0.17) (0.17) (0.18) (0.29) (0.10) (0.34) (0.15) (0.08) (0.08)
N 2604 2604 2604 2603 2107 2603 2604 2604 2599 2403 2599 2588
Log-likelihood -1040.6 -1631 -1128.5  -1358.2 -877.8 -701.2 -923.2 -1051 -1414.8 -1597.6 -1453.5 -1711.1
Age-group 60-69
Years Of
Schooling
No Schooling 1 1 1 1 1 1 1 1 1 1 1 1
0.91 0.97 1.03 1.45%* 1.29 111 0.96 1.24 091 0.98 0.94 1.08
1-5 Years (0.16) (0.14) (0.16) (0.23) (0.24) (0.24) (0.17) (0.23) (0.14) (0.15) (0.14) (0.16)
0.43*** 0.53***  (.54*** 0.82 0.59* 0.84 0.73 1.18 0.92 0.88 1.18 0.83
6-9 Years (0.12) (0.09) (0.19) (0.18) (0.16) (0.24) (0.19) (0.28) (0.18) (0.17) (0.23) (0.15)
0.34*** 0.33***  (.28*** 1.13 0.44%** 0.61 0.57* 0.67 1.44* 0.60** 0.45*** 0.52%**
10+ Years (0.11) (0.07) (0.08) (0.27) (0.14) (0.20) (0.17) (0.19) (0.31) (0.12) 0.2) (0.10)
Wealth
Lowest 1 1 1 1 1 1 1 1 1 1 1 1
0.73* 0.57*** 0.77 1.40** 0.64** 0.96 0.61*** 0.67** 1.19 0.86 0.65*** 117
Lower (0.13) (0.09) (0.13) (0.23) (0.13) (0.20) (0.11) (0.12) (0.19) (0.14) (0.10) (0.17)
111 0.91 1.4%* 0.68** 0.95 0.53**  0.52%** 0.77 0.82 0.83 0.76* 1.45%*
Middle (0.20) (0.15) (0.23) (0.13) (0.19) (0.13) (0.10) (0.15) (0.14) (0.14) (0.12) (0.23)
0.82 0.87 1.12 1.20 0.75 0.80 0.43%** 0.42%** 0.80 1.10 0.63*** 1.18
Higher 0.17) (0.15) (0.21) (0.23) 0.17) (0.20) (0.10) (0.10) (0.15) (0.2) (0.11) (0.2)
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0.48*** 0.65** 0.93 0.53***  0.53** 0.66 0.36*** 0.46*** 0.83 1.23 0.32%** 0.95
Highest (0.12) (0.16) (0.19) (0.12) (0.13) (0.18) (0.10) (0.11) (0.16) (0.23) (0.06) (0.17)
N 1838 1838 1838 1838 1481 1838 1838 1837 1831 1629 1832 1816
Log-likelihood -807.4 -1152.2 -991.9 -935.2 -700.5 -617.4 -776.7 -802.3 -1054.5 -1040 -1060.5 -1180.1
Age-group 70+
Years Of
Schooling
No Schooling 1 1 1 1 1 1 1 1 1 1 1 1
0.65** 0.860 0.65** 1.44* 1.00 0.95 0.51** 1.38 1.08 1.81%** 0.51%** 0.96
1-5 Years (0.14) (0.172) (0.13) (0.31) (0.25) (0.26) (0.13) (0.33) (0.23) (0.39) (0.11) (0.20)
0.60* 1518 0.79 0.58* 0.74 0.71 0.26*** 1.62 1.19 1.82** 0.26*** 0.48***
6-9 Years 0.17) (0.424) 0.21) (0.19) (0.25) 0.27) (0.10) (0.55) (0.33) (0.53) (0.08) (0.13)
0.16***  (0.388***  (.38*** 0.74 0.38** 0.26** 0.49* 0.40** 1.13 0.77 0.26*** 0.57*
10+ Years (0.07) (0.114) (0.12) (0.26) (0.16) (0.15) (0.18) 0.17) (0.36) (0.25) (0.09) (0.17)
Wealth
Lowest 1 1 1 1 1 1 1 1 1 1 1 1
0.77 0.572***  0.66* 1.03 0.59** 0.74 0.74 151 0.93 0.85 0.54*** 0.76
Lower 0.17) (0.121) 0.14) (0.24) (0.16) (0.20) (0.19) (0.38) (0.21) (0.20) (0.12) (0.16)
1.04 0.930 0.92 0.59* 0.74 0.76 1.27 0.80 1.12 0.68 0.89 1.69**
Middle (0.26) (0.224) 0.22) 0.17) (0.22) (0.24) (0.34) (0.24) (0.28) (0.18) (0.21) (0.41)
0.80 0.905 1.14 0.93 0.72 0.7 0.62 1.06 1.06 1.05 0.30*** 1.10
Higher (0.21) (0.225) 0.27) (0.25) 0.21) 0.22) (0.19) (0.30) 0.27) (0.27) (0.08) (0.27)
0.62* 0.637* 0.72 1.38 0.69 0.30*** 0.78 0.54* 141 1.17 0.20%** 1.18
Highest (0.18) (0.161) (0.19) (0.38) (0.22) (0.13) (0.24) (0.17) (0.37) (0.32) (0.06) (0.30)
N 940 940 940 940 769 939 940 940 939 797 939 912
Log-likelihood -515.5 -581.3 -570.9 -487.4 -387.4 -340.5 -418.8 -412.2 -543.5 -490.7 -543 -573.4

*p<.l, ** p<.05, *** p<.01; Figures in the parentheses are standard errors. Estimates are adjusted for control

variables.
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