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Introduction

Many studies document strong associations between
socioeconomic status (SES) and health, but findings on the pathways
between the two are inconclusive. Studies find that material
mechanisms, such as access to and use of medical care, health risk
behaviors, and standard of living, do not explain the SES-health
associations fully, at least in industrialized countries (Adler and
Ostrove 1999; Marmot 1999; Smith 1998, 1999). The recent literature
emphasizes psychosocial pathways between SES and health outcomes
(Adler et al. 1999; Goldman 2001; NRC 2001). Studies in this line
typically emphasize stress related to subordinate positions in the
workplace, such as the lack of control or tasks that are not clearly
defined. Repeated experiences of such stresses raise the risk of health
impairment (McEwen and Seeman 1999; Smith 1999).

Some researchers broadly define this hierarchical stress as the
inability to fully participate in the society (Marmot 1999), which
implies that the impact of socioeconomic positions on health involves
more than individual life spheres and that the family may be a
mediating agent between SES and health. However, previous research
on SES and health paid little systematic attention to family
circumstances. Most studies focus on individuals’ own SES indicators,
and do not take into account the SES of respondents’ family members
or other family processes related to SES. Such overlooking of the
mediating roles of the family may misplace the emphasis on

workplace environments.



The sociological literature has shown that the families, rather
than individuals, are the units of social positions (Abbott and Wallace
1990). More often than not, family members pool their incomes and
share their resources for consumption. Social prestige is also
conferred on the family, rather than on individual members. Although
there are different perspectives on how to measure social positions of
the families, either by husbands’ or by both husbands’ and wives’
characteristics (Acker 1973; Britten and Heath 1983; Goldthorpe
1983), it is clear that members share material and nonmaterial rewards
given to the social position of the family. Thus, for both
methodological and theoretical reasons, a study of family effects will
help to understand the linkages between SES and health.

Socioeconomic characteristics of family members are correlated
with one another, and hence an omission of family characteristics
from the analysis may result in apparently even stronger associations
between individual SES and health outcomes. Policy implications
based on such individual-centered perspectives may be misleading. In
the following, we briefly review the literature on pathways between

SES and health, and then introduce the research issues of this study.
Literature on Pathways between SES and Health

Despite ample evidence showing strong associations between
SES indicators and a variety of health measures, the complexity of
those associations poses a challenge in understanding the mechanisms

of how SES is causally related to health status (Adler and Ostrove



1999; Smith 1998, 1999). Two most obvious explanations for the
effect of SES on health status may be the standard of living and access
to quality medical care. Poor nutrition, inadequate sanitation, and
limited access to medical care may be the reasons for worse health
status among lower-income people. A third explanation may be
differential tendencies to engage in health risk behaviors by SES. For
example, less-educated people are more likely to engage in deleterious
behaviors, such as smoking, drinking, and sedentary lifestyles (James,
Keenan, and Steve 1992; Lantz et al. 1998).

Recent findings, however, cast doubt on the significance of those
three explanations. The standard of living explanation would account
for mostly SES differentials related to infectious diseases. In
developed countries, where the majority of deaths are from chronic
degenerative diseases, health differentials by SES may require some
other explanations.  Also, if the standard of living were the
explanation, there should be a threshold of SES above which SES
shows little or no association with health outcomes. At both
individual and aggregate levels, however, the SES-health associations
persist at all levels of the SES hierarchy (Adler et al. 1993; Adler and
Ostrove 1999).

Evidence also suggests that access to health care does not provide
a good explanation for health gradients by SES (Adler et al. 1993;
Adler and Ostrove 1993; Newhouse 1993). Societies with universal
health-care coverage have as strong health-SES gradients as societies
without such general coverage. Britain, under the National Health

Service, and United States, after the passage of Medicare, witnessed



little change in health disparities by SES. Furthermore, SES
differences are found in mortality from malignant diseases as much as
in the diseases amenable to treatment, suggesting that access to health
care is not responsible for the mortality-SES association (Adler et al.
1993).

The explanation of health risk behaviors also seems to be limited.
Health risk behaviors, such as smoking and drinking, are more
prevalent among lower-SES people, and risk factors accompanying
those behaviors, such as high cholesterol level, obesity, and high
blood pressure, are also higher among the lower SES group (Winkleby
et al. 1992). Still, controlling for those traits only partially reduces the
association between SES and health (Lantz et al. 1998; Hayward et al.
2000).

While these seemingly obvious mechanisms do not provide a
good explanation for associations between SES and health, at least in
industrial countries, studies assume that psychosocial factors are the
likely pathways between SES and health. Individuals who occupy
low positions in the social stratification system face more disruptions
and struggles in their daily lives. If these life stresses are repeated, the
cumulative toll makes it too difficult for the body to return to its
normal health state, eventually raising the risk of such pathologies as
high blood pressure, diabetes, or high cholesterol (McEwen and
Seeman 1999; Ryff and Singer 2000; Smith 1999). This argument
often emphasizes psychological distress related to work environments,
including lack of control and ill-defined or demanding tasks (e.g.,

Marmot 1999; Marmot et al. 1991). But researchers in this line also



provide a broader perspective to argue that the inability to fully
participate in the society overall is detrimental to health outcomes
(Marmot 1999).

Research Issues

As reviewed, previous studies pay little systematic attention to
family processes. Exceptions are some studies focusing on women’s
health, in which husbands’ SES are considered (see Arber and Cooper
1999; Macintyre, Hunt, and Sweeting 1996). But these studies
consider husbands’ SES to measure women’s social positions, rather
than to examine the effects of family practices on health outcomes.
Thus few studies examine wives’ SES to examine husbands’ health
outcomes. This may cause a bias in evaluating the various hypotheses
discussed in previous studies. Emphasis on psychosocial pathways
based on workplace experiences may be a too narrow focus in
understanding health outcomes, even for chronic generative disease
outcomes.

This study examines observed and unobserved family effects to
understand the mechanisms behind the associations between SES and
health outcomes. The main SES variables to be examined are
respondents’ educational attainment and occupation, but we also
consider education and occupation of respondents’ spouses in order to
examine family dynamics in producing health outcomes. Family
characteristics to be considered are family income and rural residence.

We also construct aggregate family characteristics, mean years of



schooling among adult family members and mean scores of the health
measures to be considered. To disaggregate the pathways between
SES and health, this study also consider various characteristics of
respondents, health risk behaviors, blood test results, and parent’s
medical history, as well as demographic characteristics, such as age,
gender and marital status.

The research questions are summarized as follows. (1) Do the
effects of respondents’ SES on health outcomes remain significant in
the fixed-effect model that controls for observed and unobserved
family effects? (2) If respondents’ socioeconomic characteristics are
not significantly associated with health status in the fixed-effect model,
then what can explain the family effects? (3) Related, how do the
effects of other explanatory variables change in the fixed-effect
model? What pathways do these findings suggest? (4) What role
does spouses’ and adult children’s SES play for respondents’ health
outcomes?

The research on SES and health has been thus far heavily
concentrated on industrialized countries in Europe and North America.
This study expands the current research to examine the case of Korea,

a newly industrializing country in East Asia.

Data and Methods

Data: The Korean Institute for Health and Social Affairs
(KIHASA) has conducted the National Health and Health Behavior
Surveys (NHHBS) every three years from 1989, using nationally



representative cross-sectional samples of households. The data on
which this study is based are drawn from a 1998 survey, which
contains a sample of 12,189 households with 39,060 individuals
(KIHASA 1999). The sample includes all members of the households.
The questionnaire consists of four major parts (refer to Note 1). The
first part asks respondents’ disease and disability status and
socioeconomic status. To those who have chronic diseases, the survey
asks in-depth questions about the causes and treatments of diseases,
including utilization of health care systems. The rest parts ask such
in-depth questions as self-rated general health status, health risk
behaviors, physical exam of blood and urine tests, and a brief
description of parents’ and other relatives’ disease history. For in-
depth questions, 4,135 households with 10,808 members were
randomly selected. We will use this sample of in-depth questions, and
restrict the analysis to people aged 20 or older.

Variables: The dependent variables include two measures of
health, disease and self-rated general health statuses. Both variables
are dichotomous, with disease status coded as 1 if the respondent had
two or more chronic diseases in the past year that have lasted three
months or longer, and 0, if no or one such disease. A majority of the
sample has one or more diseases (Table 2); thus, simply having any
disease does not provide a good criterion to examine health variation.
Self-rated general health focuses on whether respondents have poor or
very poor health as opposed to fair, good, or very good health.

Age is allowed to have a cubic functional relationship with health,

with the square and cubic terms included in the multivariate analysis.
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This is because the range of age is large, and health status may
fluctuate across ages with different forces dominating at different
stages of life span. For example, general deterioration of health and
increasing survival selection of the healthy with age impose the
opposite directions of effects and the relative importance of the two
may change with age. Gender and marital status are allowed to have
an interaction effect. The literature shows that the “marriage
advantage” in health is greater among men than among women.

Education is a categorical variable that captures any non-linear
relationship with health. Occupation is categorized as white-collar,
sales and service, blue-collar, agriculture, and not working. For the
analysis of subsamples, sales and service occupations are combined
with the blue-collar category. Smoking and alcohol consumption have
four categories: never used, currently using heavily, currently using
occasionally, and quit using. Exercise is coded as 1, if the respondent
regularly exercises to the point of perspiring. Physical exam measures
include BMI, blood pressure, and blood sugar level. Parental family
history refers to the number of the 24 boxes that are marked “yes”,
where the boxes consist of cross-tabulation of four types of chronic
diseases and six categories of respondents’ relatives—father, mother,
siblings, paternal grandparents, maternal grandparents, and other close
relatives. If any of the person in the category had the disease—
hypertension or stroke, heart problems, liver diseases, and diabetes—
before his or her age 50, then the box is marked “yes”. Sample
characteristics are given in Table 1.

Analysis: Using cross-sectional data, this study has the
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shortcoming that it cannot distinguish the two causal directions of
effects between SES and health outcomes. Due to the longitudinal
nature of disablement processes, however, even longitudinal data
remain limited in disentangling causal directions unless the data
covers the entire life span of the persons to be examined. If we
assume that the conditions of the explanatory variables have not
changed much over the lifetime of respondents, then the causal
directions would be from the explanatory variables to health outcomes.

Education is considered less likely to be influenced by health
problems developed in adulthood than are other SES measures (Elo
and Preston 1996). This may be particularly the case in Korea, where
adults’ returning to school is rare, except to graduate schools (Lee and
Cho 1999). Occupational status is more likely than education to be
influenced by health problems developed in adulthood.  The
association between spouses’ SES and respondents’ health are less
susceptible to this problem of reverse causality.

Parental disease history may represent the health endowment of
respondents at birth. If so, by controlling for parental disease history,
we control for respondents’ earlier health status, which would leave
the SES-health associations observed in the data to be mainly due to
the effects of SES on health, rather than health on SES.

The multivariate analyses will use the logit model. The fixed-
effect logit model allows an intercept for each family, thus the
coefficient on an explanatory variable represents the effect of the
variable on health within families (Greene 1998). Thus, the fixed-

effect model controls for all the family effects, observed or
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unobserved.

Findings

Sample Characteristics and Disease Status:

The nationally representative sample of people aged 20 or older
in Korea has the characteristics shown in Table 1. About 22 percent
received college education, and another 35 percent finished high
school. The percentages of both categories are higher among men, 28
and 39 percent, respectively, than among women, 16 ad 32 percent,
respectively. About one-fifth of men and a half of women are not
- working. For both genders, about one in 7 persons work in
agricultural occupations. Among workers, a larger proportion of
women works in sales and service occupations, while the percentages
of white- and blue-collar occupations are larger among men.

Fully 83 percent of men aged 20 and older have ever smoked, but
16 percent quit smoking and 63 percent are currently smoking.
Among women, only 9 percent ever smoked. Alcohol consumption is
slightly more equal between men and women; 69 percent of men and

29 percent of women drink either often or occasionally.

Family Effects in the Associations between SES and Health

The four logit models presented in Table 3 show observed and

unobserved family effects on having two or more diseases. The first
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model (M1) includes only individual-level explanatory variables, and
the second and third models (M2 and M3) adds family characteristics.
M2 includes family income (logged value of the amount per
household member aged 20 or older), rural areas, and mean years of
schooling among household members aged 20 or older. M3 includes
mean number of diseases among family members other than
respondents, instead of mean years of schooling. The fourth model
(M4) is a fixed-effect model, where the coefficients on explanatory
variables represent variations only among family members. A
comparison of the four models reveals two key findings. First, the
effects of SES on health operate largely through family processes,
rather than through individual level processes. Second, important
unobserved family effects exist in the effects of SES on health
outcomes. The family characteristics considered in the analysis do not
explain the family effects on health. Details of the findings are as
follows.

First, the coefficients of education dummies in M1 portray a
generally linear, negative relationship with the log odds of having two
or more diseases, but there appears a small reap between primary and
middle school education. These education effects are found after
controlling for respondents’ health risk behaviors, physical exam
results, as well as demographic characteristics. However, controlling
of these factors or not does not affect the magnitudes of the effects of
SES wvariables, neither education nor occupation (Table Al in
Appendix). The significant effects of education after controlling for

health risk behaviors and physical exam results may indicate that the
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pathways how education affects health outcomes may be treatments of
pathologies. The variables of health risk behaviors (smoking, alcohol
consumption, and exercise) reflect respondents’ level of health
consciousness and efforts to prevent diseases, while the physical exam
results measure signs of physical impairments. Independent effects of
education on the log odds of having two or more diseases after
controlling for these factors may imply educational influences on
curative processes. Such curative processes could be formal ones,
such as access to and use of health care systems, or informal ones,
diets and sanitation. While the measures of the standard of living are
not considered in our analysis, they seem particularly relevant to the
diseases observed in Korea. Dental problems, skin diseases, and
stomach or intestine problems rank the first, second and fifth frequent
diseases in the sample.”

These educational effects are only slightly weakened in M2 and
M3, which control for such family characteristics as family income,
rural residence, mean years of schooling, and other family members’
disease status. These observed family characteristics do not account
for the strong effects of education.

Then, the negative effects of education are not significant in the
fixed-effect model (M4). Within the family, educational attainment
shows no significant association with disease outcomes, although the
general pattern of a negative relationship remains. The results are
consistent with the interpretation that the educational effects on
disease status may be related to the standard of living (such as diets

and sanitation) and access to and use of formal and informal health
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care, that family members usually share. Family characteristics in
Models 2 and 3 did not explain the educational effects on health.
Thus, family members share some preventive or curative traits that
vary by the overall levels of family members’ educational attainments,
but those traits are unobserved.

The effects of occupation on disease status, on the other hand, are
explained by the observed family characteristics, such as family
income, rural residence, and mean years of schooling. Before
controlling for those family factors, the log odds of having two or
more diseases is higher among agricultural workers than respondents
of all other categories. Those differences disappear in M2; rural
residence, rather than agricultural work, may have been the reason for
higher disease rate of agricultural workers. Again, this finding seems
to suggest the role of the standard of living, particularly sanitation, for
disease outcomes.

The relationship between smoking and diseases, on the other
hand, seems to operate at both the individual and family levels. Those
who smoke daily and those who quit smoking are more likely to have
two or more diseases than those who never smoked in M1 and M2, but
these effects are not significant when other family members’ disease
status is controlled in M3. Smokers seem to have similar health
’problems among family members. The higher rate of diseases among
people who quit smoking seems to be due to selectivity, reflecting
reverse causality. The findings on alcohol consumption also seem to
reflect selectivity. Those who drink often are least likely, and those

who quit drinking are most likely to have two or more diseases. This
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pattern remains salient in the fixed-effect model, suggesting that these
are individual variation.

The effects of physical exam measures on disease status are
strictly at the individual level. The magnitudes of the coefficients in
M1 remain the same or even increase in the fixed-effect model. Those
who have high body-mass index, high blood pressure, and high blood
sugar level are more likely to have two or more diseases than are those
with normal levels of the measures. Parental disease history,
measured by the number of serious chronic diseases that respondents’
grandparents, parents, and siblings had before their age 50, is also an
individual level determinant of disease outcomes. This reflects that
family members in the sample consist of mostly spouses rather than
siblings or parents and children.

Rural residence increases the likelihood of having two or more
diseases, but such family characteristics as family income and mean
years of schooling do not have any net effects on disease outcomes.
Other family members’ number of diseases is also highly correlated
with respondents’ disease status, but it does not explain respondents’
educational effects, as discussed earlier.

The cubic term of age is significant, and the age profile is as
shown in Figure 1. Married women are significantly more likely, and
unmarried men are significantly less likely, than married men to have
two or more diseases. The positive interaction term means that the
female excess is greater among the unmarried than among the married
and that the negative effect of the unmarried status is smaller among

women than among men. Unmarried women are slightly more likely
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to have two or more diseases than married men (.24 larger log odds).

The findings from the logit analysis of reporting poor or very
poor self-rated general health are presented in Table 4. They basically
replicate the results in Table 3, with only minor differences. The
differences are mostly in the magnitudes than in the signs of the
associations. These logit models of poor self-rated general health
control for respondents’ number of diseases and disability status, so
the numbers show net effects of the explanatory variables on self-rated
general health.

First, the higher respondents’ education, the less likely they
report poor health. But unlike the case of disease status, the gap
seems slightly larger between middle and high schools than between
other levels. As in the disease status, education has no effect on self-
rated health status within the family, i.e., in the fixed-effect model
(M4).  Unobserved family characteristics are responsible for the
negative association between education and poor self-rated general
health found in M1, individual-level analysis. A lower likelihood of
reporting poor general health among blue-collar workers than among
agricultural workers in M1 is not significant in subsequent models, as
was the case in disease status.

Smoking daily is associated with poor self-rated general health,
but this effect is not significant in the fixed-effect model, again
consistent with the disease analysis. Those who quit drinking are
more likely to report poor general health than those who never
consumed alcohol, again suggesting selectivity, i.e., reverse causality.

Those who drink occasionally are less likely to report poor health.
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Exercise helps respondents to maintain positive perceptions about
their general health.

Physical measures such as BMI, blood pressure, and blood sugar
level are associated with self-rated health with and without controlling
for family effects, as was the case for disease status. One unique
finding in Table 4 is the effects of BMI. Respondents with high BMI
are less likely, and those with low BMI are more likely, to report poor
self-rated general health than are those with normal BMI. People
seem to have misconceptions about the relationships between weight
and health. Given the disease and disability status controlled, such
misconceptions may be possible. Parental disease history increases
the chance of poor self evaluation of general health, but this effect is
not significant after controlliﬂg for other family members’ self-rated
health or overall family effects (M1 and M2 versus M3 and M4).

Unlike the case of disease status, family income has a significant
effect on self-rated general health (M2). The higher the income, the
less likely people perceive their general health as poor. Again as in
the disease status, family members’ self-rated health statuses are
highly correlated with one another, but this similarity does not
coincide with the unobserved family effects related the effects of

educational attainments (M3 and M4).

Further Exploration of the Effects’ of Family Members’ SES on
Health Outcomes

In Table 3 and 4, the mean years of schooling among family
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members did not show any net effect on health outcomes. In the next
two tables, Tables 5 and 6, we explore the effects of spouses’ SES on
respondents’ health outcomes. In Table 7, adult children’s education
is examined.

Table 5 shows that for both men’s and women’s disease
outcomes, wives’ socioeconomic characteristics are important. In
men’s equations, respondents’ own education is no longer significant
as spouses’ characteristics are introduced. Wives’ not working status
is negatively associated with the odds of having two or more diseases,
suggesting housewives’ positive contribution to family members’
wellbeing. On the other hand, in women’s equations, women’s
education remains significant after spouses’ characteristics are
introduced. The effects of women’s occupational status are reduced
with the introduction of spouses’ characteristics. The importance of
wives’ education seems to be consistent with the earlier interpretation
of the unobserved family effects. The living standards, such as diets,
hygiene, and sanitation, and access to and use of formal and informal
medical care may all be more strongly affected by wives’ education
than by husbands’.

The higher rate of diseases among rural residents than among
residents is confirmed only for women. The harmful effect of heavy
smoking is true only for women, while selectivity related to drinking
behavior is the case only for men. The effects of family factors, such
as parental disease history and spousal number of diseases, are highly
significant in both men’s and women’s equations.

In equations on self-rated general health, on the other hand,
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wives’ education is not a strong determining force (Table 6). Wives’
education has a negative association with men’s poor self-rated health,
but it is not statistically significant. Husbands’ education is negatively
associated with the odds of women’s perception of poor health.

The effects of health risk behaviors and physical exam measures
that were found with the pooled sample in earlier tables are often
significant only in one gender group, but signs are mostly consistent.
One exception is the effect of quitting smoking, which increases poor
self-rated general health status among men, but decreases poor self-
conception among women. Physical exam results are generally less
relevant in the equations of self-rated general health than in disease
status.

Lastly, Table 7 presents the associations between coresiding
adult child’s SES and health status of elderly parents who are aged 60
or older. None of the coresiding adult children’s SES indicators is
significant. We suspect that there are many offsetting forces between

coresiding children’s SES and parents’ health.

Discussion and Conclusion

This study uses rich household data that contain the same health
and socioeconomic status information for all the members in the
sampled households, to examine the observed and unobserved family
effects in SES-health associations. It focuses on two dichotomous
health measures, having two or more chronic diseases and poor self-

rated general health. It uses the fixed-effect logit model that controls
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for observed and unobserved family effects, and compares the results
from the ordinary, individual-level logit models. This study deals
with the case of Korea, and data are from the National Health Survey
conducted in 1998. The major findings are as follows.

First, the results for both measures of health reveal that important
family effects exist in how SES affects health in Korea. That is, the
effects of SES on health outcomes operate at the family level, rather
than at the individual level. The significant effects of education and
occupation in the individual-level analyses disappear in the fixed-
effect models. Particularly for education, most of its effects on health
are due to some unobserved family effects. This finding that SES
effects on health operate at the family level does not directly provide
us with any test to assess the existing hypotheses on the mechanisms
how SES is linked to health. But, it gives us a broad basis to evaluate
the hypotheses. The family-level effects are consistent with the
hypothesis of the standard of living (such as diets, hygiene, and
sanitation) and use of formal and informal health care. And that
hypothesis is consistent with the disease patterns in Korea, such as
dental problems and skin diseases. Whether the strong family effects
will also be found in societies where infectious diseases are rare
remains to be seen. Family members may share hierarchical stress
related to subordinate social positions, but workplace stress would be
more individual experiences.

Second, important observed family effects include rural residence,
which increases the likelihood of having two or more diseases, and

family income, which lowers the likelihood of poor self-rated general
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health. Also, family members’ health statuses are highly correlated
with one another. Third, part of the unobserved family effects in our
model may be explained by spouse characteristics. It appears that for
disease status of both spouses, wives’ education matters more than
does husbands’ education. For self-rated general health, husbands’
education seems to be more critical. Because of correlation between
spouses’ SES, respondents’ SES will appear more significant in
individual-level analysis if spouse characteristics are not controlled.
Fourth, it appears that health risk behaviors are connected to
health outcomes both through individual and family processes. The
significant associations in the individual-level analysis are weakened
but remain significant in the fixed-effect model. Fifth, the physical
exam results, such as BMI, blood pressure, and blood sugar level, are
entirely individual-level determinants of health. The effects remain
the same in the fixed-effect model. Also, the effects of these physical
measures are not affected by controlling of SES, suggesting that their
effects are independent of respondents’ SES. This raises some doubt
on the hypothesis in other current research that allostatic load (similar
physiological measures as the ones in this study) is a mediating
variable between socioeconomic inequality and health. However, this
study has not clarified where the individual variation in these physical

measures originates, so further research is necessary.
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Notes:

1. The survey questionnaire consists of the following parts.

Main questionnaire: demographic characteristics (age, gender,
marital status, and relationship to household head), socioeconomic
background (education, occupation, and employment status), type of
health insurance, premiums of health insurance, household income,
[for those who have any type of diseases, either chronic or acute]
details of disease status (causes, doctor’s diagnosis, curative treatment,
duration, environmental effect, consequent disability, etc.) and use of
medical care systems as either outpatients or inpatients, and [for those
are disabled] details of disability status (cause, ADL, IADL, etc.)

In-depth questionnaire, health risk behaviors: self-rated general
health, details of smoking and drinking behaviors, obesity and diet,
exercise, sleeping, rest, life stresses, preventive medical treatment
(such as regular check-ups), current medication, etc.

In-depth questionnaire, examination and tests: weight, height,
blood pressure, urine protein, urine glucose, urobilirogen, triglyceride,
HDL, blood urea nitrogen, creatinine, fasting blood glucose,
hemoglobin, SGOT, SGPT, etc.

In-depth questionnaire, disease history before age 50 among
living or deceased family members, including father, mother, siblings,
paternal grandparents, maternal grandparents, and other relatives:

hypertension or stroke, heart diseases, liver problems, and diabetes.
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2. This study uses the classification of diseases given in the survey.

The most common chronic diseases in the sample include dental
problems, skin diseases, arthritis, back pain, stomach or intestine

problems, and hypertension.
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Table 1. Sample Characteristics

Age-20
Women

Unmarried
Socioeconomic Status

Years of schooling
(No schooling)

Primary school
Middie school
High school
College or more
(Agriculture)

White collar

Sales & Service

Blue collar

Not working

Health Risk Behavior

(Never smoked)

Smoking daily

Smoking occasionally
Quit smoking

(Never consumed alcohol)

Drink often

Drink occasionally
Quit drinking
Exercise

_Physical Exam

Exam missing

(BMI normal)

BMI low

BMI high

High blood pressure

High blood sugar

Parental disease history
Household Characteristics

Family income, per person, logged

Mean years of schooling
Ruralareas

Mean number of diseases, except R’
Mean self-rated general health, except R®

Number of cases

All
243

53.1
257

102 (4.4)
10.5

185
142
351
217
141

151
153
18.2
374

126
720

44
256
259

73
310

37(1.)
102 (3.6)

1.54
2.79
8715

Men
235

0.0
223

11.3 (3.9)
41

15.7
13.9
385
27.8
14.8

20.8
15.9
216
20.8

16.8
63.9

3.2
16.0
234

325
36.9

73
14.1

16.0
747

4.0
213
28.8

8.2
2741

37(1.1)
104 (3.4)

1.65
2.87
4083

Women
249

0.0
28.6

92 (46)
16.0
210
144
321
16.4
134

101

143
2.72
4632

Note: Numbers for variables otherthan age, schooling, income, and health status are percentages.

Numbers in parentheses are standard deviations

a) These numbers are based on 7897 respondents in households with two or more members.



Table 2. Summary Statistics of Health Status

All Men Women
Number of Chronic Diseases
Mean number 1.59 1.35 1.80
Percentage distribution
0 28.1 316 250
1 291 313 272
2 20.1 20.0 203
3 13 9.7 12.7
4 59 45 72
5 32 2.0 43
6 1.2 0.8 15
7 0.5 0.1 0.8
8 0.3 0.1 0.5
9 0.2 0.0 0.3
10-14 0.1 0.0 0.2
Total 100.0 100.0 100.0
Difficulty in Activities of Daily Living
Mean score 0.237 0.172 0.293
Percentage distribution
1. No difficulty 916 93.3 90.0
2. Some minor problems 6.1 4.8 73
3. Restrictions in major activities 1.7 12 21
4. Unable to perform major activities 06 0.7 06
Total 100.0 100.0 100.0
Self-Rated GeneralHealth Status
Mean score 2.80 266 2.92
Percentage distribution
1. Very good 38 26 49
2. Good 19.8 146 24.4
3. Average 343 36.2 326
4. Poor 36.8 39.7 342
5. Very poor 53 6.9 39
Total 100.0 100.0 100.0

Number of cases 8715 4083 4632




Table 3. SES and Family Influences on Having Two or More Diseases

Allindividuals Allindividuals 2+ Households Fixed effect

b tratio b tratio b tratio b tratio
Constant -0.60 ** -2.99 068 -3.03 -1.49** -595 — —
Age 0.03 1.71 003* 218 0.03 1.92 0.03 0.88
Age squared 0.00 155 0.00 1.19 0.00 128 000* 206
Age cubic 000* -251 0.00* -223 000* -2.41 000 ** -3.07
Women 0.35* 399 0.38* 432 0.39* 407 049 * 343
Unmarried -0.53* -5.02 055" -524 -0.76 ** -6.10 -0.58* -257
Women*Unmarried 042* 328 043 ™ 332 046 ** 3.09 0.27 1.17
Socioeconomic Status
(No schooling)
Primary school -0.17 -1.63 -0.08 -0.76 -017  -145 0.10 0.51
Middle school -051* -443 -0.36 ** -2.78 -048* -376 013 -057
High school -0.71* -6.12 -0.49** -3.40 -067 ** -5.10 -043 177
College or more 0.93* -7.08 -0.63** -3.59 -0.84* -571 -0.48  -1.66
(Agriculture)
White collar -0.38** -3.53 -020 179 013 1M <005 -022
Sales & Service -029* -316 014 -1.36 -0.08 -072 000 -0.01
Blue collar -0.32* -363 -017 178 -018 174 -0.18  -0.86
Notworking -0.22* 278 -0.09 -097 -001  -012 010 051
Health Risk Behavior
(Never smoked)
Smoking daily 021* 264 020" 252 0.13 1.45 021 151
Smoking occasionally 0.23 127 021 1.17 024 1.20 037 134
Quit smoking 022* 220 023" 224 0.18 167 023 132
(Never consumed alcohol)
Drink often -0.10 135 <011 -1.40 -0.19* 222 -0.37** -2.80
Drink occasionally -0.02  -0.40 -0.02 -042 -001  -0.14 0.03 027
Quit drinking 032" 292 030" 274 0.37* 310 0.58* 315
Exercise 0.01 011 0.03 0.36 0.05 0.59 026 1.82
_Physical Exam
Exam missing -0.08  -1.01 -0.08  -098 000 -005 0.14 0.90
(BMI normal)
BMI low -020 -164 021 174 024 181 -0.09 -044
BMI high 0.13* 232 013" 231 0.15* 240 0.26* 274
High blood pressure 0.06 097 0.06 0.98 0.09 139 021* 207
High blood sugar 024* 258 024* 265 029" 301 050* 321
Parental disease history 0.18* 510 019* 527 0.18** 4560 0.18* 258
Household Characteristics
Family income — -0.04 -168 0.00 0.0 -
Rural areas — 019 * 327 0.09 1.46 -—
Mean years of schooling — -0.02 175 — -—
Family number of diseases — — 0.40** 19.14 —
Chi-square [1187) 1371 [1203) 1382 1610
(df) [27) 27 [30) 30 30
Number of cases [7897) 8715  [7897] 8715 7897 7897

Note: Chi-square and df values in brackets are from the sample of 2+ households, and provided for comparison.



Table 4. SES and Family Effects on Poor Self-Rated General Health

Al individuals Allindividuals 2+ Households Fixed effect

b t-ratio b t-ratio b t-ratio b tratio
Constant -320* 1270 -3.03** -10.87 -3.95* -12.09 —
Number of diseases 039* 1997 0.39** 1987 0.40** 18.87 055* 1277
Difficulty in ADL 079* 11.08 079 * 11.00 0.73* 950 073* 560
Age -0.01 -0.67 -0.01 -0.49 0.00 -0.08 -001 -022
Age squared 0.00* 280 0.00* 258 0.00* 200 0.00 1.82
Age cubic 0.00** -393 0.00* -371 0.00** -297 000* -2.48
Women 0.68*  6.18 069* 627 073" 619 066* 4.04
Unmarried 0.00 0.00 -0.01 -0.07 0.14 0.92 068* 270
Women*Unmarried -0.10 -065  -0.10 -0.61 -0.14 -082 043 168
Socioeconomic Status
(No schooling)
Primary school -0.08 -0.74 -0.07 -0.65 -0.07 -0.62 0.10 0.48
Middle school -0.22 -1.74 -0.21 -1.44 -0.22 -1.56 022 0.85
High school -0.56* 429  -054* 331 -0.55* -387 -008 -029
College or more -0.78* 501 -0.76 ** -367 -077* -453 -032 -1.01
(Agriculture)
White collar -0.15 -1.06  -0.1 -0.79 -0.08 -0.49 0.07 0.27
Sales & Service -0.04 -0.34 -0.02 -0.15 0.07 0.57 051 1.95
Blue collar -024* 231 -0.22 -1.95 -0.18 -1.48 015 0.64
Not working 0.15 167 0.14 1.37 0.18 1.70 0.44 1.92
Health Risk Behavior
(Never smoked)
Smoking daily 048* 481 047 * 477 0.45* 417 028 1.75
Smoking occasionally 0.45 1.94 0.45 1.94 0.44 1.76 053 1.37
Quit smoking 021 1.65 022 167 0.23 1.68 0.14 0.68
(Never consumed alcohol)
Drink often -0.09 -095  -0.09 -0.95 -0.09 -0.92 006 -0.41
Drink occasionally -0.27** 355 -027* -353 -025* -311  035* -2.85
Quit drinking 0.39* 312 0.38* 306 0.38* 284 020 0.97
Exercise -037* 343 -036* -335 -0.32* -281 -056* -3.29
_Physical Exam ’
Exam missing 0.06 0.55 0.05 0.47 0.04 042 004 -0.21
(BMI normal)
BMI low 066* 511 066 * 507 0.68* 485 059* 274
BMI high -0.19** 269 0.19* 267 -0.25* -334 029* -2.41
High blood pressure 019* 276 019* 276 019* 265 0.17 1.46
High blood sugar 026" 2.54 0.26 * 255 026* 24 036* 2.02
Parental disease history 0.09 * 212 0.09 * 210 0.08 190  0.01 0.14
Household Characteristics
Family income — -0.06* 2.1 -0.02 -0.72 —
Rural areas - 0.00 0.02 -0.01 -0.14 —
Mean years of schooling — 0.00 0.18 — —
Family selfrated general health — - 025* 667 —
Chi-square [1603] 1834  [1606) 1838 1650
(df) [29] 29 [32) 32 32
Number of cases [7897] 8715  [7898] 8715 7897 7897

Note: Chi-square and df values in brackets are from the sample of 2+ households, and provided for comparison.



Table 5. Spousal Effects on Having Two or More Chronic Diseases

Constant

Age

Age squared

Age cubic
Socioeconomic Status

Years of schooling
(Agriculture)
White collar
Blue collar
Not working
Health Risk Behavior

(Never smoked)
Smoking daily

Smoking occasionally
Quit smoking

(Never consumed alcohol)
Drink often

Drink occasionally

Quit drinking

Exercise

-Physical Exam

Exam missing

(BMI normal)

BMl low

BMI high

High blood pressure
High blood sugar
Parental disease history

_Family Characteristics
Family income
Ruralarea

_Spouse Characteristics
Years of schooling
(Agriculture)

White collar

Blue collar

Not working

Number of diseases
Chi-square

(df)

Number of cases

Women
b tratio b tratio b tratio b  tratio
-0.81 -1.92 -1.02* 225 0.31 0.85 -0.45 -1.15
0.05 141 0.06 147 0.03 0.83 0.03 0.86
0.00 -0.33 0.00 -1.07 0.00 0.09 0.00 -0.14
0.00 0.04 0.00 0.89 0.00 015 0.00 011
0.05* -376 -0.01 -0.65 -0.09 * 551 -0.08** -3.63
-0.10 -0.62 0.29 127 -0.56* -2.42 -0.35 122
0.1 -0.79 0.15 0.74 -0.33* 218 -0.19 -0.86
0.01 0.06 0.35 1.61 -0.20 -1.33 0.00 -0.01
0.05 0.46 0.04 0.31 059* 244 0.50* 1.98
027 118 0.19 0.81 -0.10 -0.21 0.00 0.00
0.10 0.78 0.09 0.66 0.42 1.21 0.46 129
021* -203 -0.28* 257 -0.25  -113 -0.26 -1.14
013 121 -0.10 -0.92 0.05 057 0.09 0.93
032" 199 041" 247 0.07 0.28 0.09 0.36
0.03 027 0.09 074 0.13 0.92 013 0.85
0.05 0.40 0.10 075 -0.29 -1.80 -0.15 -0.89
0.04 -0.19 0.09 0.43 -0.38 -1.61 -0.34 -1.38
0.12 123 0.10 1.00 0.04 0.42 0.08 0.87
0.08 0.94 0.13 143 0.00 -0.01 0.05 0.45
013 1.02 0.15 1.06 0.49* 276 0.48* 259
017 ** 266 017 * 270 0.26** 4.58 023* 393
0.00 -0.02 0.02 045 -0.06 -1.48 -0.07 -1.37
0.15 157 -0.01 -0.11 028* 274 025* 236
-0.05**  -260 0.00 0.24
-0.51 -1.87 -0.13 -0.56
-0.22 -1.04 -0.10 -0.47
-0.41* 199 -0.22 -1.00
0.36 * 1258 045" 12.92
231 [253) 430 473 [473) 660
2 [26) 27 2 [26) 27
3032 3032 3032 3032

Note: Chi-square and df values in brackets are for a model with the SES, butnot the health status, of spouses.



Table 6. Spousal Effects on Poor Self-Rated General Health

Constant

Number of chronic diseases

Difficulty in ADL

Age

Age squared

Age cubic
Socioeconomic Status

Years of schooling
(Agriculture)

White collar

Blue collar

Not working

Health Risk Behavior
(Never smoked)
Smoking daily
Smoking occasionally
Quit smoking

(Never consumed alcohol)
Drink often

Drink occasionally
Quit drinking
Exercise

_Physical Exam

Exam missing

(BMI normal)

BMI low

BMI high

Highblood pressure
High blood sugar
Parental disease history
_Family Characteristics
Family income
Ruralarea

_Spouse Characteristics
Years of schooling
(Agriculture)

White collar

Blue collar

Not working

Self-rated general health
Chi-square

(df)

Number of cases

Women
b t-ratio b tratio b tratio p  tratio
-319* 532 -355* -552 -290* -6.11 -361* -6.97
0.36* 9.78 035* 9.50 041* 1337 0.42* 13.41
087" 6.71 085" 6.54 085* 538 0.83* 514
-0.05 -0.94 -0.04 -0.86 0.09* 2.16 0.09* 215
000* 203 0.00 179 0.00 -1.30 0.00 -1.35
000* -254 000* -228 0.00 0.90 0.00 1.02
-0.07* -3.69 -0.04 -1.84 -0.06** -3.43 -0.01 -0.61
0.15 0.63 0.32 1.10 -0.16 -0.57 023 0.69
021 123 0.42 1.69 -0.29 -1.81 0.06 0.28
027 1.42 0.49 1.88 0.03 021 0.42 1.83
063 367 061* 358 0.13 0.51 0.09 0.36
0.22 0.59 0.22 0.60 143" 281 147* 278
044* 225 044* 224 7 247 27 -2.32
0.01 0.06 -0.02 -0.16 013 -0.47 -0.18 -0.64
-0.27 -1.84 -0.28 -1.89 -024* 207 -0.22 -1.85
043 225 041* 213 056 * 2.00 056* 199
-0.67** -3.53 -066** -347 -0.06 -0.37 -0.04 -0.25
008 046 010 058 035  -167 031 149
079* 343 083** 358 0.85** 338 079* 314
-034* -243 -034* -245 -0.12 -1.12 -0.12 -1.11
0.15 1.27 0.16 1.38 0.03 0.29 0.05 0.41
0.13 0.80 0.15 091 035 1.95 035 1.92
0.11 1.37 0.12 1.46 0.11 1.82 0.12 1.94
001 010 001 014 006 -1.17 005 091
0.01 0.1 -0.04 -0.30 0.04 0.36 0.00 0.00
-0.04 -1.72 -0.05* -2.48
013 0.37 -0.32 -1.25
-0.22 -0.86 -0.40 -1.82
-0.25 -1.00 055* -2.35
021* 367 029* 552
478 [484) 498 653 1665] 696
24 28] 29 24 28] 29
3032 3032

Note: Chi-square and df values in brackets are fora model with the SES, but not the health status, of spouses.



Table 7. Coresiding Child's Characteristics and Elderly Health Outcomes

Constant
Number of diseases
Difficulty in ADL

Age
Age squared
Women

Unmarried
Women*Unmarried
Socioeconomic Status
Years of schooling
(Agriculture)
White collar
Blue collar
Not working
Health Risk Behavior
(Never smoked)
Smokingdaily
Smoking occasionally
Quit smoking
(Never consumed alcohol)
Drink often
Drink occasionally
Quit drinking
Exercise
Physical Exam
Exam missing
(BMI normal)
BMIlow
BMI high
High blood pressure
High blood sugar
Parental Disease History
_Family Characteristics
Family income
Rural areas
Child's years of schooling
(Child's occupation, Agriculture)
Whitecollar
Blue collar
Not working
Chi-square

(df)
Mean of dependent variable
Number of cases

Having two or

more diseases
b tratio
-0.20 -0.31
0.01 0.29
000* -2.19
077* 238
0.49 117
-0.67 -1.43
-0.02 -0.82
0.03 0.05
-0.07 -0.23
0.34 1.30
-0.02 -0.07
-0.33 -0.39
055 201
-0.10 -0.35
-0.09 -0.35
0.47 1.52
-0.07 -021
075" 225
-0.34 -1.13
-0.10 -0.50
0.31 177
065* 250
0.05 0.41
-0.13 -1.31
043* 207
0.03 0.97
0.08 0.25
-0.03 -0.11
0.00 0.00
7
28
0616
729

Seff-rated

general health
b t-ratio
-160* 229
0.26 ** 455
067 ** 475
0.03 074
0.00* -2.08
044 132
-0.23 -0.52
0.08 0.15
-007* 232
045 0.59
-0.12 -0.34
0.29 1.08
0.47 1.90
-0.69 -0.58
0.32 114
-0.22 -0.71
-0.46 -1.72
0.02 0.07
-057 -1.45
015 0.43
0.90 ** 281
-0.10 -0.49
0.12 0.64
0.63* 257
0.10 0.80
-0.23* -2.33
0.08 0.36
0.00 0.02
0.50 143
0.37 127
0.38 121
142
30
0429

729




Appendix

Table A1. SES Effects on Health Status

Constant

Number of diseases
Difficulty in ADL
Age

Age squared

Age cubic

Women

Unmarried
Women*Unmarried

Socioeconomic Status

(No schooling)
Primary school
Middle school
High school
College or more
(Agriculture)
White collar
Sales & Service
Blue collar

Not working
Chi-square

(df)

Number of cases

Having two or

Poor self-rated

more diseases general health
b tratio b tratio
-046* -2.54 279" -12.18
039 ** 20.20
0.82*" 11.64
0.03* 207 -0.02 -1.19
0.00 147 0.00* 324
0.00* -2.51 0.00** -4.16
021* 343 034* 453
-0.55* -523 -0.03 -0.24
045" 354 0.03 -0.16
015 -1.52 -0.11 -1.02
-049* -4.26 -025* -2.03
-0.69* -6.00 059" -4.60
-092* -7.06 -0.82* -536
036" -3.37 -0.20 -1.48
-0.26* -278 -0.06 -0.52
029" 337 025 241
017 -2.18 0.14 162
1295 1711
14 16
8715 8715
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