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Abstract

This study documents and analyzes the inter-spousal correlation in health status (ISCTHS) among married couples in
later life. A simple economic theory is developed that integrates standard theories of marriage markets and health
capital formation. This theory implies that several causal factors will lead to a positive correlation in the health status of
spouses. These include assortative matching in the marriage market along dimensions related to health (such as
education); a tendency to share common life-style behaviors such as diet, smoking and exercise; shared environmental
risk factors for disease; and a potential for direct effects of the health of one spouse on the health of the other. Empirical
estimates using the 1992 Health and Retirement study in the USA demonstrate that ISCIHS is large in magnitude,
highly statistically significant, and robust to alternative measures of health status. ISCIHS exists even after controlling
for age, education, income, and other socioeconomic and demographic determinants of health status, including
behavioral risk factors. These covariates reduce the overall correlation coefficient by 33% to 57%, depending on the
health measure, which suggests both that marriage formation and decision making processes systematically affect
health in later life and that heretofore unidentified risk factors for disease and disability exist at the household level.
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Introduction

A frequently studied topic across the various dis-
ciplines of social science is the robust empirical relation-
ship between health and marital status. But while we
know that health varies significantly across martial
status categories, we know little about how the
characteristics of marriage influence health within the
married category. In other words, how does the
formation, structure and maintenance of marital rela-
tionships affect the various human physiological pro-
cesses that occur across the life cycle? Just as individuals
are heterogenous, couples also differ markedly from
each other. Surely only a very limited answer to the
question posed above can be obtained simply by
comparing the married to the unmarried.

*Fax: +1-801-378-9018.
E-mail address: sven_wilson@byu.edu (S.E. Wilson).

While health economists have typically incorporated
marital status as part of the health production function,
they have largely left theorizing about the health-
marriage relationship to sociologists, who have empha-
sized that marriage provides, among other things,
health-improving “‘social-support.” The lack of econom-
ic research in this area is surprising because economists
can bring two major branches of theory to bear upon
this question. The first is the notion of health capital
investment, as pioneered by Grossman (1972). The
second is Becker’s (1973, 1974) theory of marriage,
which posits that marriages are created in marriage
markets that reveal the value of individual character-
istics such as education or attractiveness.

The objective of this paper is to take a few modest
steps in integrating these theoretical strands, thereby
working towards a health economics of the family. |
propose a simple model that integrates the health capital
and marriage market theories and argue that a central
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implication of this theory is that the health of spouses
should be positively correlated (meaning that the health
status of a married individual tends to mirror the health
status of his or her spouse). I will then document that the
inter-spousal correlation in health status (or ISCIHS)
does indeed exist and is robust to a variety of different
health measures. Finally, I will evaluate the evidence for
and against 3 different theoretical reasons why ISCIHS
exists, outline the implications of these findings, and
suggest directions for future research.

Health capital and the family: theoretical and empirical
foundations

Except for those who live alone, the food we eat, the
air we breathe, the recreational activities we perform, the
neighborhood we live in, and the type of medical care we
receive are all influenced by relationships within the
household. Since all of these factors contribute to health,
it makes eminent sense to model health production as
occurring in a social context, in which the family is a
central feature. Parsons (1977) argued that the family is
an “informal health service organization,” but this
insight, while obviously true, is still much too narrow a
conception of how families influence health. Families
determine health outcomes not only because they help
individuals cope with the burdens of poor health, but
also because they are intrinsically involved in the creation
of health capital across the life cycle. Furthermore, it is
plausible that the demand for health is fundamentally
related to the process of marriage and family formation.

The starting point for modern studies of health
demand is the seminal work of Grossman (1972), who
argued that health can be treated as a stock of human
capital that can be utilized both in earning wages in the
labor market and in producing household commodities.
Consequently, rational individuals will invest in their
health capital through the purchase of medical care or
through behaviors such as diet and exercise in such a
manner that the present value of expected net benefits of
health investment is maximized. As individuals age, the
depreciation rises and eventually the health capital stock
is allowed to decline until it falls below the subsistence
level and the agent dies.

A simple extension of the health capital framework is
to consider a household which invests in the health of all
members to maximize total household utility. Of course
the immediate weakness of this approach is that
households do not make investment and consumption
decisions, individuals do. Therefore, a bargaining me-
chanism by which individuals agree on the allocation of
resources across household members is necessary.
Although many bargaining models of marriage exist, a
natural place to begin the analysis is with Becker’s
marriage market model mentioned previously. In the

Becker model, the competitive market is the mechanism
that allocates resources across partners. Each agent has
a set of observable characteristics which can be
combined with the characteristics of potential partners
to produce household commodities. Characteristics
which are complementary will result in positive assorta-
tive matching—the matching of likes."

What is largely missing from the economic literature is
that these two theories can be integrated to build a
theory of health capital formation within the family.>
There are several key points of intersection between the
theories. First, health capital is a vital input in the
household production process since it affects both wage
income (which is used to buy market goods) and
productivity within the household. Indeed, household
production theory is grounded in human capital, which
is the central resource in producing household commod-
ities.® Second, consumption decisions over the course of
the marriage can affect the health of the married couple.
Third, many factors which affect health (both obser-
vable and unobservable), are shared by the couple. And
finally, the same characteristics which are traded in the
marriage market (education, religion, family back-
ground, etc.) are also characteristics that affect health.
Indeed, it may even be that the health capital of
individuals is one of the characteristics that determines
marriage matches.

Appendix A to this paper formalizes the ideas
mentioned here in a simple two-period model of health
capital formation within a marriage, using the marriage
market as the allocative mechanism. The essential
features of this model are that men and women match
together according to a vector of characteristics, XT and
X™, respectively, that are present and observable at the
time of marriage. These are assumed to include factors
such as family background, education, religion, occupa-
tion and social class. Over the course of their lives they
also choose a set of health-related behaviors, Rf and R™.
These include choices concerning diet, exercise, work
habits, smoking, or other investments in health.
Furthermore, there are other risk-factors, @ and @,
which are not observable to the agents in the model, nor
to the econometrician. The first order conditions derived
in the model can be solved, in principle, to produce

!'Sociologists typically explain these correlations as functions
of relationship networks or socialization, both of which result
in “endogomay” or ‘“homophily.” See Laumann, Gagnon,
Michael, and Michaels (1994) for a thorough discussion of the
theoretical debate.

2 The recent work of Jacobson (2000) extends the Grossman
model slightly in that a single decision maker makes health-
investements for a multi-member household, but this model
does try to address marrige market literature or assortative
mating.

3 A seminal paper in this vein is Michael (1973), who argues
that education augments productivity in the household.
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health demand equations as functions of the X and @
variables and demand, as well as optimal equations for
R and R™.

Hypotheses

Of course the health demand equations in this model
will depend on the specification of the individual utility
functions, household production functions, character-
istics of marriage and commodity markets, and the
health production functions. Exploring the implications
of different assumptions should be an important topic
for future theoretical research in this area. For the
purpose of this analysis, however, I argue that a central
implication of the theoretical model discussed above is
that the health status of spouses should be positively
correlated. This overarching hypothesis is derived from
four sub-hypotheses, all of which lead to ISCIHS, and
none of which are mutually exclusive. These sub-
hypotheses are stated below:

*HI1: Assortative mating. Two types of sorting are
likely to occur in the marriage market. First, marriage
markets sort couples according to the variables that
affect health over the life cycle, including education,
religion and social class. Thus marital selection has an
indirect impact on the correlation in partners’ health in
later life. Second, health status may be traded directly in
the market. In short, ones’s value on the marriage
market increases with one’s health.* Although health
may be difficult for potential mates to observe and to
verify, indicators of health such as weight, diet, smoking,
and exercise are observable in the market. Furthermore,
evolutionary theory strongly implies that individuals will
seek to find mates who are in robust health and can
produce and care for offspring.

H2: Common life-style risk factors. Married couples
have several life-style risk factors in common.’ In the

4Behrman, Birdsall, and Deolalikar (1995) find evidence
from south—central India that unobserved determinants of
success in marriage and in labor markets are positively
correlated, indicating that the marriage market equilibrium
utilizes types of human capital in addition to observed
education measures. Lillard and Panis (1996) discover two
kinds of marital selection: adverse selection, where unhealthy
males are more likely to remarry because they have high
benefits from marriage (and high benefits from hiding their
health status from potential mates); and positive selection on
unobservables that promote health. Contrary evidence is found
in a recent study in the Netherlands (Joung, Vand De Mheen,
Stronks, Van Poppel, & Mackenbach, 1997), which finds no
statistically significant effect of the presence of chronic
conditions on the odds of marriage.

>The term “life-style” is broadly defined here to include all
socioeconomic (health insurance, occupation, etc.), behavioral
(smoking, diet, etc.) and other risk factors which the agents
choose after the onset of marriage.

context of the present model, we expect that Rl and R™
will be positively correlated because they are likely
complementary in the production of household com-
modities, such as leisure activities. Although life-style
risk factors are, to a degree, a direct product of marital
selection, two couples who are observationally equiva-
lent at marriage will make a variety of different choices
and have different experiences that affect their risk of
illness in later life.

*H3.: Shared environmental risk factors. Beyond
observable life-style variables, which are predominantly
endogenous, married couples share a variety of exogen-
ous risk factors, many of which may be unobservable to
them. They breathe the same air, come in contact with
many of the same people, and, in general, are exposed to
the same disease environment. Of course the difficulty of
confirming this hypothesis empirically is that it is not
possible for the econometrician to distinguish between
environmental risk factors and life-cycle risk factors not
observed in the data.

*H4: Direct health effects. H2-H3 both depend on
shared risk factors to explain ISCIHS. But it is possible
that the health of a spouse has a direct effect on one’s
own health. An obvious example would be infectious
diseases, including sexually transmitted disease. Other
direct effects stem from the burden imposed on the
spouse such as financial stress or fatigue from providing
care to an unhealthy partner. Studies of caregivers have
shown that the stress of caring for a spouse can reduce
one’s own health (Schulz, O’Brien, Bookwala, &
Fleissner, 1995).

Empirical background

There is a large scientific literature comparing the
health of married people to unmarried. In the 1970s and
80s a flurry of studies appeared that established a strong
relationship between marital status and health. In
addition to highlighting this empirical regularity, semi-
nal papers by Cobb (1976) and Cassell (1976) introduced
the concept of “‘social support,” which in various forms
has dominated the sociological literature related to
health and epidemiology, though the mechanisms by
which health is affected are still not well understood.
The studies reviewed by Cobb and Cassell were
primarily cross-sectional, but the marital status effects
were confirmed in prospective community studies of
mortality risk in Alameda County, California; Tecum-
sah, Michigan; and Evans County, Georgia, as well as
several studies in Europe.®

It is in the area of mortality that a positive role for
marriage finds its strongest support. Recent work has
confirmed the results of the community studies and

6See House, Umberson, and Landis (1988a, b) for reviews of
the theory and evidence relating social support to health.
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offered additional exploration of the causal pathways
through which marriage affects mortality, with some-
what contradictory results. Hu and Goldman (1990)
perform extensive international comparisons to show
that the mortality risk is highest for divorced persons
(especially men) and that the excess mortality of
unmarried persons, as of the date of their study, has
been increasing over recent decades. Zick and Smith
(1991) find that the ‘““protective effect” of marriage
works predominantly for men, and that married women
do better because of improved economic status. They
find no support for the hypothesis that healthier people
are selected into marriage (though they actually have no
health data other than subsequent mortality in the
study), though Goldman (1993) notes that valid
inferences about marital selection cannot be drawn
from differential mortality across marital status groups.
Lillard and Waite (1995) demonstrate that the mortality
hazard for men drops immediately upon marriage and
returns to the unmarried rate upon marital dissolution,
while women experience a steady decline in the hazard
with each year of marriage. Their research indicates that
men gain from marriage by a change to a more ““settled”
life-style, whereas women gain predominantly through
access to increased financial resources.

As noted above, most of the existing research makes
inferences about the role of marriage by making
comparisons across marital status categories. A limited
amount of research, however, does try to look to see
what is happening within marriage that might affect
health.” Recent work of Wickrama, Lorenz, Conger,
and Elder (1997), for instance, tries to capture the role of
marital quality on health using a model of latent marital
quality to examine illness patterns in a small (N = 364)
sample of Midwestern couples. In an important study
very similar in spirit to the analysis presented in this
paper, Smith and Zick (1994) show a correlation in
mortality between spouses and conclude that shared risk
factors of household smoking, risk avoidance behavior,
poverty and children affect husbands’ and wives’
mortality in similar ways.

Methods
Health data and health measurement

This study exploits data from the 1992 Health and
Retirement Survey. This is a nationally representative
sample of the US population aged 51-61 in 1992.
Information was obtained from face-to-face interviews
of all age-eligible respondents and their spouses. The

7See Ross, Mirowsky, and Goldsteen (1990) for a review of
many of the demographic and socioeconomic patterns relating
to health.

analysis presented here uses all married couples
living together at the time of the survey in 1992. When
the couple is considered the unit of observation, this
sub-sample is representative, of co-habiting married
couples with at least one spouse in the target age
range. HRS-supplied sampling weights are applied
throughout.

This study attempts to support the robustness of the
conclusions by using three different health measures.
The first is self-assessed general health status (SAGHS).
Respondents are asked to rate their overall health as
either excellent, very good, good, fair or poor. SAGHS
is a strong correlate of more ‘“objective” health
measures, and in many cases, subjectivity is actually an
asset for economic questions, particularly when the task
at hand is understanding the myriad human choices that
rely on individual perceptions of health more than they
depend on an objective measure of health status.®

The second measure of health employed is disability
as captured by an index of functional limitations and
activity restrictions (IFLAR).” The index was calculated
following the methodology of McClellan (1998) and
Smith and Kington (1997), where an overall score is
obtained by adding 1 point for a minor difficulty and 2
points for a major difficulty. The scores are then scaled
from 0 to 100.

The final health measure employed is the weighted
chronic disease index (WCDI). This index incorporates
physician-diagnosed chronic conditions, as reported by
the respondent. Rather than simply counting the
number of conditions, a method which treats all
conditions as having equal impacts on health, the
WCDI is obtained by regressing the IFLAR on the set
of binary disease variables (and age) and using the
regression coefficients as weights in counting the number
of conditions.'” In theory, this index is designed to
remove the subjective portion of IFLAR that varies
across individuals, though WCDI, based on binary
indicators of disease, loses information about the
severity of conditions as reflected in the IFLAR.
Another shortcoming is that WCDI captures only the
effect of disease upon physical functioning, even though

8Potential problems in using self-reported health measures,
such as SAGHS, are discussed in Bound (1991) and Dwyer and
Mitchell (1999).

°The functional limitations represent how difficult it is to
perform the following tasks: walk several blocks; climb a flight
of stairs; climb several flights of stairs; lift 101b; pull or push
large objects; pick up a dime from a table; stoop, kneel or
crouch; sit for long periods of time; get up from a chair; get in/
out of bed without help; bathe or shower without help; extend
arms above shoulders; eat without help; or dress without help.

19The chronic conditions are: hypertension, diabetes, cancer,
lung disease, heart disease, stroke, psychological disorders,
arthritis, asthma, back trouble, feet and leg trouble, kidney
disease, ulcers, broken bones, and head injury.
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chronic disease may have other serious impacts such as
reductions in life-expectancy or an increased risk of
subsequent disease.

Covariates

In addition to the health variables discussed above,
various socioeconomic and demographic variables can
be exploited in the HRS including three of the most
important correlates of health—age, education and
income. Education is measured here with years of
schooling, and income is measured by the total house-
hold income in 1991, the year before the survey.
Additional socioeconomic and demographic controls
include race, nativity, religious activity (whether the
individual attends church services at least once per
month), parent’s education, duration of marriage (in
years) and presence of health insurance.

A variety of health behaviors are also present. Daily
cigarette consumption is classified as light (1-10),
moderate (11-20), heavy (21-30) or very heavy (31+),
with a distinction made between current and previous
smoking. Drinking is number of drinks per day with
categories including non-drinker, light (less than 1),
moderate (1-2), heavy (3-4), very heavy (5 or more). The
physical exercise variable is calculated from two separate
questions on regular exercise, one focusing on vigorous
exercise such as running, and light exercise, such as
walking. The five exercise categories are based on the
author’s categorization of responses to both these
questions. “Very heavy” exercise constitutes regular
rigorous exercise, ‘‘light” exercise consists only of
intermittent non-rigorous exercise, while moderate and
heavy exercise constitute a combination of rigorous and
non-rigorous exercise.'! Finally, obesity, which is influ-
enced by diet, is proxied with body mass index (BMI),
which is a commonly used metric defined as weight in
kilograms divided by the square of height in meters.

An empirical framework

The model sketched above and discussed more
formally in the appendix implies that health status at a
point in time for husbands and wives (H' and H™,
respectively) is a function of behavioral risk factors, R,
and other observable characteristics, X determined early
in life:

Hf = o + ol X; 4+ ol R; + ¢,
H" =og +o'X; + a3 R; + & M

In this specification, i indexes each married couple, and
the X; and R; vectors contain both the husband’s and the

"TA complete classification scheme is available from the
author upon request.

wife’s variables. For ease of exposition, the i subscripts
will be suppressed hereafter.

As noted above, three different measures for H are
employed. IFLAR and WCDI are continuous measures,
and SAGHS will be treated as a continuous measure
with values ranging from 1-5, even though the data is
reported as categorical. The X vector represents the
variables, such as education, that are either present at
time of marriage or determined early within the
marriage. These include age, nativity, religiosity, educa-
tion, parent’s education and marital duration. In
discussing the results, the R covariates are divided into
two types: Rg represents the economic variables, income
and health insurance, while Ry includes the health
behavior variables outlined above: smoking, drinking,
exercise and diet.

Since the regression equations estimated above
contain the same variables on the right-hand-side of
the equation, no efficiency gains are possible from
bivarate regression, such as the method of seemingly
unrelated regressions (SUR), which was introduced by
Zellner (1962). The ““full model” therefore is obtained
with OLS regression. Restricted models which are used
to explore the impact of different sets of covariates will,
however, be estimated with the SUR technique, since it
provides a convenient and efficient way to estimate the
residual correlation, ogy,; which is the unexplained
component of ISCIHS.

Estimating health status always raises serious ques-
tions about the potential endogeneity of the regressors.
One type of endogeneity results from the fact that R is
technically an endogenous variable: it is chosen by the
agent as a solution to the optimization problem.
However, in this case R is assumed to depend on X,
but not the other way around. In other words, the
system is fully recursive. Given the recursive structure
assumption, both o; and o, are identified and can be
estimated consistently.12 However, the o coefficients do
not reflect the full effect of X on H (unless o, = 0)
because the effect of the X variables also works through
R: Estimates of dH/dX can be obtained through
combining dj,d, with coefficients from a regression of
Ron X.

A more serious form of endogeneity results from
ignoring the possible dependence of R on H. For
instance, physical exercise may promote good health,
but the exercise may also be a response of the individual
to negative health indicators such as hypertension or
diabetes. Two approaches for addressing this type of
endogeneity exist. The first is to find appropriate
instruments for R. The problem with this approach is
that identification of (1) requires finding instruments
that are highly correlated with R but not with H, which

12This is well-established. See, e.g., Greene (1997), pp. 732—
733.
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is typically not possible.!* The second approach is to
drop R from the equation and estimate the reduced-
form equation for H. When there are no omitted
exogenous variables, reduced-form estimates are un-
biased. But if there are omitted variables whose effect is
mostly captured in the R variables, the reduced form
estimates may actually be more biased than the full-
equation estimates. Furthermore, knowledge of oy is
interesting in itself and important for understanding the
sources of ISCIHS. Given these potential problems with
endogeneity, the cross-sectional regression results re-
ported here need to be interpreted cautiously.

Results
Preliminary evidence

Table 1 provides clear evidence for the strong
presence of ISCIHS.' For instance, a man aged 51-55
who is in excellent health has only a 4.8% chance of
being married to a woman in fair health and a 2.3%
chance of being married to a woman in poor health. On
the other hand, 23.6% of men in poor health have a wife
who is only in fair health, and 13.2% of the same group
are married to women in poor health. Correlation
coefficients tell the same story. For men aged 51-55, the
simple correlation coefficient between spouses’ health is
0.249 for SAGHS, 0.227 for IFLAR and 0.179 for
WCDI; for those aged 56-61, the corresponding
coefficients are 0.260, 0.245, and 0.211. In each case
the correlation coefficients are statistically significant
with p-values virtually equal to zero.

At first glance, cross-sectional correlation coefficients
in the neighborhood of 0.2 may not seem to be
substantial. But note that the correlation coefficients
for ISCIHS are in the same range as probably the most
important socioeconomic predictors of health status,
namely education and income. For men, simple correla-
tion coefficients in the 1992 cross-section for years of
schooling correlated with own health status are —0.324
(SAGHS), —0.215 IFLAR) and —0.1823 (WCDI). For
household income in 1991, the coefficients are —0.2517
(SAGHS), —0.189 (IFLAR) and —0.169 (WCDI).

In addition to health status, evidence also exists that
health-related behaviors between spouses are highly
correlated. Evidence for this association is given in
Table 2. The values for smoking, drinking and exercise
are collapsed to three categories: none, moderate and

3 Furthermore, recent research suggests that poor instru-
ments tend to produce more problems than they solve. See
Staiger and Stock (1997) and Bound, Jaeger, and Baker (1995)
for example.

14 Similar analysis for wives and for the other health measures
yield qualitatively similar results.

high. For smoking, the moderate category consists of 1—
20 cigarettes to day; moderate drinking is 1-2 drinks per
day; and moderate exercise consists of the two lowest
levels of exercise above no exercise, as described above.
BMI is categorized by quartiles, calculated separately
for men and women. For each table, Kendall’s tau-b test
of association between ordinal variables rejects the null
hypothesis of no association (p <0.05).

Regression estimates

Tables 3 and 4 present the regression results for each
of the three health variables for men and women,
respectively. As discussed above, the SAGHS measure
uses a simple linear index of values from 1 to 5
representing the categories of excellent, very good,
good, fair and poor.'> Thus all the dependent variables
are decreasing in health (thus a negative coefficient
represents a variable that improves health). All regres-
sions are estimated with STATA 6.0, and t-stats are
based on robust (heteroskedasticity-consistent) standard
errors. Coefficient estimates are reported in standardized
form where units are presented in terms of standard
deviations of the dependent and independent variables,
thus allowing greater comparability across the equa-
tions.

For men, age, education, income and insurance
coverage have strong effects on health. The strongest
age effect, not surprisingly, is found for chronic
conditions. Education has its greatest impact on
SAGHS. This implies that education improves one’s
ability to accommodate disease and disability in terms of
their effect on overall well-being. In the case of SAGHS,
religiosity is associated with better health, but native
birth is inversely related to health. These effects are not
found for the other health measures (though the signs
are the same). Parental education and marital duration
also improve health, but not to a significant degree.

Health-related behaviors are also significantly corre-
lated with health status. Not surprisingly, smoking is
inversely related to health, with an increasing gradient
for SAGHS and WCDI. Interestingly, the greatest
estimated effect is for those who smoked over 30
cigarettes per day some time in the past (but are not
current smokers). Consistent with previous research,
moderate alcohol consumption is associated with good
health, and the results here are robust across all health
measures. Those who drink less than one drink per day
are healthiest, but health declines as the number of
drinks rises. Those who drink 5 or more drinks per
day are statistically indistinguishable from teetotalers.

'SSAGHS estimates were also performed using ordered
probit and multinomial logit techniques, but the qualitative
results are unchanged. The OLS results are reported here
because of their ease in presentation and interpretation.
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Table 1
Inter-spousal correlation in health status®
Health in 1992 Wife

Excellent (%) Very good (%) Good (%) Fair (%) Poor (%)
Husband (Age 51-55)
Excellent (27.0%) 43.0 28.8 21.1 4.8 23 100
Very good (32.0%) 35.5 31.0 22.2 7.9 3.5 100
Good (26.4%) 229 332 28.2 12.7 3.0 100
Fair (9.5%) 15.8 24.3 39.0 14.7 6.2 100
Poor (5.1%) 17.5 24.2 21.6 23.6 13.2 100
N = 1659

Husband (Age 56—61)

Excellent (23.1) 38.5 33.6 19.0 6.1 2.9 100
Very good (28.0%) 259 36.6 25.9 8.2 35 100
Good (29.8%) 21.2 323 30.4 11.7 4.5 100
Fair (11.8%) 13.0 32.8 29.6 15.4 9.2 100
Poor (7.3%) 12.1 24.8 24.7 22.5 16.0 100
N = 1867

# Notes: Data are restricted to married couples living together in 1992. Similar results are obtained when sorting the data by age of
the wife. Health measures used is SAGHS, self-assessed global health status. Based on Kendall’s tau-b test statistic, husband and wife
health measured are not independent (» <0.0001).

Table 2
Inter-spousal correlation in health behaviors®
Husband Wife
None Moderate High
Smoking None (%) 75.2 84.9 6.4 8.8 100.0
Moderate (%) 6.6 65.2 17.7 17.2 100.0
High (%) 18.3 50.6 13.2 36.2 100.0
100.0
Drinking None (%) 30.9 74.6 24.8 0.6 100.0
Moderate (%) 61.0 27.0 71.8 1.3 100.0
High (%) 8.2 25.2 60.2 14.6 100.0
100.0
Exercise None (%) 22.6 37.2 50.9 11.9 100.0
Moderate (%) 56.0 25.1 59.8 15.1 100.0
High (%) 21.4 18.8 479 334 100.0
100.0
First Second Third Fourth
Body mass First (%) 25.3 33.6 26.1 22.8 17.6 100.0
(Quartiles) Second (%) 25.0 259 27.2 25.6 21.3 100.0
Third (%) 24.9 22.8 24.1 26.6 26.5 100.0
Fourth (%) 24.9 17.5 22.7 26.1 33.7 100.0
100.0

#Notes: N = 4746 married couples living together in 1992. Based on Kendall’s tau-b test statistic, the null hypotheses of
independence is rejected for each variable (p<0.05). Smoking:Moderate=1-20 cigarettes/day; High=21+ /day; Drinking:
Moderate =less than 2 drinks/day; High =3+ /day; Exercise: See text.
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Table 3
OLS regression results (men)*
Health measure: SAGHS IFLAR WCDI
Dependent variable mean: 2.503 9.004 10.045
Dependent variable Std. Dev.: 1.167 13.090 7.656
Mean Std. Dev. Std. Coeff. #-stat  Std. Coeff. -stat  Std. Coeff. r-stat
Individual characteristics (Xu)
Age 57.68 5.47 0.099 593  0.104 5.63  0.142 8.06
Education 12.43 3.28 —0.146 —7.40 —-0.070 -3.19 —0.069 —3.39
Race: white 0.85 0.36 0.001 0.03 —0.025 -0.79  0.024 0.94
Native born 0.91 0.28 0.040 2.16  0.024 0.99 0.019 1.07
Religiously active 0.45 0.50 —0.055 —3.16 —-0.028 —-1.55 -0.022 —1.21
Mother’s education 9.49 3.33 —0.012 —0.64 —0.003 —0.13 —0.011 —0.53
Father’s education 9.13 3.66 —0.020 —-1.08 —-0.027 —1.40 -0.032 —1.61
Years of marriage 27.54 11.03 —0.001 —0.06 —0.002 —0.14 —0.008 —0.49
Economic variables (Rg)
Log(income) 10.69 1.00 —0.098 —-5.02 -0.115 —-593 —-0.079 —4.85
Health insurance 0.86 0.35 —0.076 —4.72 —-0.099 —5.18 —0.091 —5.14
Health behaviors (Ryu)
Curr. smoking: light 0.03 0.17 0.023 1.65  0.041 2.69  0.029 2.04
Curr. smoking: moderate 0.04 0.19 0.044 2.99  0.032 2.34  0.028 1.78
Curr. smoking: heavy 0.09 0.29 0.046 2.85  0.036 2.10  0.046 2.67
Curr. smoking: very heavy 0.09 0.28 0.054 3.09  0.044 244  0.054 2.94
Prev. smoking: light 0.05 0.22 0.012 0.89  0.035 242 0.033 2.27
Prev. smoking: moderate 0.06 0.23 0.002 0.11 0.001 0.06  0.008 0.59
Prev. smoking: heavy 0.14 0.35 0.026 1.65 0.014 091  0.023 1.41
Prev. smoking: very heavy 0.24 0.42 0.075 440 0.077 4.32  0.100 5.64
Daily drinks: <1 0.47 0.50 —0.105 —-5.72 —-0.094 -5.02 —-0.109 —5.77
Daily drinks: 1-2 0.14 0.35 —0.078 —4.58 —0.078 —4.47 —0.094 —5.38
Daily drinks: 3-4 0.06 0.24 —0.047 —2.94 —0.044 —2.87 —-0.049 -3.02
Daily drinks: 5+ 0.02 0.15 —0.005 -0.37 —-0.012 —0.80  0.009 0.57
Exercise: light 0.48 0.50 —0.090 —4.84 —-0.176 —7.67 —0.062 —3.11
Exercise: moderate 0.08 0.27 —0.098 —6.65 —0.136 -9.42 —-0.078 —5.16
Exercise: heavy 0.09 0.29 —0.128 —8.44 —-0.169 —11.37 —-0.093 —6.17
Exercise: very heavy 0.12 0.33 —0.162 —-9.82 —0.186 —11.31 —-0.120 —-7.15
Body mass index 27.25 4.15 0.082 5.65 0.078 4.64 0.103 6.22
Wife’s characterisitics (X¥)
Age 53.58 5.67 0.007 0.37 —0.000 —0.02  0.002 0.08
Education 12.38 2.70 0.013 0.70  0.023 1.15  0.041 2.06
Race: white 0.85 0.36 —0.048 —1.82  0.042 1.35  0.007 0.27
Native born 0.90 0.30 0.018 0.94  0.002 0.07  0.026 1.41
Religiously active 0.55 0.50 0.017 0.93 —-0.013 —0.71 —0.002 —0.12
Mother’s education 9.63 3.36 —0.024 —-1.30 -0.014 -0.72  0.017 0.87
Father’s education 9.49 3.63 —0.008 —-0.45  0.028 1.51  0.000 0.02
Wife’s health behaviors (Rpy)
Curr. smoking: light 0.03 0.18 0.004 0.31 —0.008 —0.66 —0.018 —1.21
Curr. smoking: moderate 0.05 0.22 0.028 1.86  0.024 1.55 0.015 1.02
Curr. smoking: heavy 0.10 0.29 0.030 1.88  0.040 2.25  0.031 1.80
Curr. Smoking: very heavy 0.05 0.21 0.013 0.82  0.001 0.09  0.006 0.34
Prev. smoking: light 0.07 0.25 0.004 0.31  0.006 0.50  0.001 0.07
Prev. smoking: moderate 0.05 0.23 0.002 0.15  0.023 1.55 —0.024 —1.80
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Table 3 (continued)

Health measure:
Dependent variable mean:

Dependent variable Std. Dev.:

SAGHS IFLAR WCDI
2.503 9.004 10.045
1.167 13.090 7.656

Mean Std. Dev. Std. Coeff. z-stat  Std. Coeff. r-stat  Std. Coeff. r-stat
Prev. smoking: heavy 0.09 0.28 —0.015 —-1.07  0.015 0.92  0.007 0.44
Prev. smoking: very heavy 0.08 0.27 0.012 0.82  0.010 0.64 0.017 1.14
Daily drinks: <1 0.32 0.47 0.001 0.07  0.007 0.41  0.028 1.66
Daily drinks: 1-2 0.05 0.22 —0.031 —-1.97  0.004 0.26 —0.007 —0.44
Daily drinks: 34 0.01 0.12 —0.036 —2.40 -0.018 -1.17 —-0.022 —1.49
Daily drinks: 5+ 0.00 0.05 —0.005 —-0.37  0.003 0.23  0.012 0.69
Exercise: light 0.47 0.50 —0.025 —1.46 -0.016 —-0.92 -0.033 —1.81
Exercise: moderate 0.08 0.27 —0.029 —1.88 —0.011 —-0.74 —0.012 —0.80
Exercise: heavy 0.08 0.27 —0.030 —-2.03 -0.012 -0.81 —-0.030 —1.91
Exercise: very heavy 0.10 0.30 —0.019 —-1.21 -0.010 —0.71 —0.007 —0.42
Body mass index 26.51 5.46 0.027 1.68  0.040 2,51 0.032 1.98
R? 0.22 0.17 0.14

# Notes: Sample size is 4746 for each regression. All regression coefficents are in standardized form (in terms of Std. Dev.). T-stats are
based on heteroskedasticity-consistent standard errors. All estimates calculated with STATA 6. For further variable definitions, see

text.

Exercise also has substantial impacts on health, with the
impact growing stronger (for SAGHS and WCDI) as the
amount of exercise increases, though even moderate
exercise has beneficial effects. The strong impact on
disability (IFLAR) is likely due, in part, to reverse
causality, since some people with disabilities won’t be
able to exercise. Finally, diet, as proxied by body mass
index, has a strong association with health status across
all measures.

In general, the impact of the wife’s characteristics and
health behaviors on the health of the husband are small
and statistically insignificant. Still, two points deserve
some attention here. First, smoking by the spouse is a
variable that we might expect to affect one’s health, but
these estimates show only a modest and statistically
insignificant impact. Overall, the evidence in this study is
slight that second-hand smoke has negative health
consequences. Even when we restrict the analysis to
only those men who have never smoked, the wife’s
smoking behavior has no discernible negative effect
(results not shown here). Second, there is some evidence
that the BMI of the wife is correlated with the husband’s
health. The obesity of the wife may predict her
husband’s health if it reflects characteristics of the
husband’s diet, such as high intake of saturated fats,
that are not reflected in his own weight due to a high
metabolic rate.

The findings concerning the health of the wife closely
parallel those of the husband, including the effects for
age, education, income and health behaviors, though
there are a few notable differences. First, white women

are much more likely to report better health than their
non-white counterparts when looking at SAGHS, but
the same is not true for the other health measures. Next,
women who have been married a longer period of time
report significantly better health across health cate-
gories, though the effect of marital duration on their
husband’s health is non-existent. Since the majority of
recent marriages within this sample are second mar-
riages, this suggests that second marriages for women
are less advantageous (for health) than women of similar
characteristics who are still in their first marriages.
Lastly, exercise is a more powerful correlate of health
for men, while the effects of body mass for women are
roughly twice those for men.

As is the case with men, characteristics and behaviors
of the spouse are small and generally not statistically
significant. Some of the estimates do differ between
husbands and wives, however. Most notable is that the
education of the husband is positively associated with
the health of the wife, though it is only significant in the
case of SAGHS. For husbands, the wife’s education is
associated with lower health status. This pattern is
different than what we might expect given the notion
that education is an input to household production
(Michael, 1973), at least as far as women in this cohort
are the primary producers of household commodities.
Further investigation may reveal that this gender pattern
is primarily due to the husband’s education being a more
powerful determinant of the household’s socioeconomic
status than the wife’s. An additional anomaly is that, for
women, having a white husband improves health, but
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Table 4
OLS regression results (women)?®

Health measure:
Dependent variable mean:

SAGHS

IFLAR

WCDI
10.101

Dependent variable Std. Dev: 1.129 13.008

Mean Std. Dev. Std. Coeff. t-stat  Std. Coeff. t-stat  Std. Coeff. r-stat
Individual characteristics (Xg)
Age 53.58 5.67 0.098 5.42 0.091 5.10 0.161 8.55
Education 12.38 2.70 —0.121 —6.30 —0.054 —2.66 —0.061 —3.04
Race: white 0.85 0.36 —0.096 -3.69 —0.031 —1.35 0.028 1.11
Native born 0.90 0.30 —0.010 —0.54 0.043 2.36 0.038 1.93
Religiously active 0.55 0.50 —0.049 —-2.72  -0.022 —1.26 —0.008 —0.42
Mother’s education 9.63 3.36 —0.029 —-1.51 —-0.014 —-0.71 —0.020 —-0.99
Father’s education 9.49 3.63 0.010 0.54 —0.010 —0.54 0.017 0.84
Years of marriage 27.52 11.03 —0.052 —3.18 —0.034 —1.97 —0.062 —3.45
Economic variables (Rg)
Log(income) 10.69 1.00 —0.091 —4.79 —0.103 —4.33  —0.060 —3.18
Health insurance 0.86 0.35 —0.062 —-3.81 —0.078 —4.27 —0.041 —2.44
Health behaviors (Rgp)
Curr. smoking: light 0.03 0.18 0.001 0.12 0.005 0.37 0.026 1.77
Curr. smoking: moderate 0.05 0.22 0.041 2.62 0.017 1.12 0.021 1.40
Curr. smoking: heavy 0.10 0.29 0.053 3.28 0.030 1.78 0.043 2.59
Curr. smoking: very heavy  0.05 0.21 0.052 3.40 0.028 1.68 0.069 3.83
Prev. smoking: light 0.07 0.25 0.027 1.95 0.041 2.70 0.054 3.70
Prev. smoking: moderate 0.05 0.23 —0.000 —0.03 0.004 0.27 0.004 0.25
Prev. smoking: heavy 0.09 0.28 0.012 0.80 0.022 1.61 0.038 2.60
Prev. smoking: very heavy 0.08 0.27 0.044 2.98 0.042 2.79 0.090 5.30
Daily drinks: <1 0.49 0.50 —0.108 —6.38  —0.053 -3.09 —0.057 —-3.28
Daily drinks: 1-2 0.07 0.26 —0.071 —4.53 —0.033 —2.10 —0.043 -2.79
Daily drinks: 3-4 0.02 0.14 —0.034 —2.23  —0.005 —0.27 —0.002 —0.11
Daily drinks: 5+ 0.00 0.05 0.016 0.89 0.006 0.46 0.002 0.18
Exercise: light 0.47 0.50 —0.072 —4.07 —0.159 —8.31 —0.041 —2.28
Exercise: moderate 0.08 0.27 —0.080 -5.51 —0.115 —8.61 —0.048 —3.11
Exercise: heavy 0.08 0.27 —0.074 —4.79 —-0.147 —11.02  —0.061 —4.10
Exercise: very heavy 0.10 0.30 —0.129 —8.54 —0.156 —11.25 —0.062 —-3.91
Body mass index 26.51 5.46 0.152 10.22 0.194 11.63 0.197 12.40
Husband’s characterisitics (Xyr)
Age 57.68 5.47 0.017 1.05 0.001 0.07 -0.014 —0.78
Education 12.43 3.28 —0.057 —-2.95 —0.031 —1.46 —0.024 —1.16
Race: white 0.85 0.36 0.047 1.88 0.084 3.71 0.035 1.41
Native born 0.91 0.28 —0.004 —0.22  —0.000 —0.01 0.006 0.29
Religiously active 0.45 0.50 0.014 0.78 0.010 0.55 —0.022 —1.20
Mother’s education 9.49 3.33 —0.007 -0.37 —-0.013 —0.68 —0.029 —1.53
Father’s education 9.13 3.66 —0.001 —0.08 0.006 0.31 —0.001 —0.08
Husband’s health behaviors (Ryu)
Curr. smoking: light 0.03 0.17 —0.007 —0.50 —0.009 —0.71  —0.008 —0.58
Curr. smoking: moderate 0.04 0.19 0.024 1.68 0.001 0.05 0.007 0.47
Curr. smoking: heavy 0.09 0.29 0.033 1.91 0.046 2.50 0.017 0.95
Curr. smoking: very heavy  0.09 0.28 0.020 1.13 0.031 1.59 0.017 0.94
Prev. smoking: light 0.05 0.22 0.003 0.21 0.021 1.52 0.010 0.68
Prev. smoking: moderate 0.06 0.23 0.030 2.12 0.016 1.21 0.012 0.77
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Health measure: SAGHS IFLAR WCDI

Dependent variable mean: 2.371 11.440 10.101

Dependent variable Std. Dev: 1.129 13.008 7.929
Mean Std. Dev. Std. Coeff. z-stat  Std. Coeff. t-stat  Std. Coeff. r-stat
Prev. smoking: heavy 0.14 0.35 —0.024 —1.59 —0.006 —-0.45 -0.012 —0.76
Prev. Smoking: very heavy  0.24 0.42 —0.001 —0.04 0.014 0.87 —0.000 —0.01
Daily drinks: <1 0.17 0.37 —0.023 —-1.29 -0.025 —-1.37 -0.016 —0.87
Daily drinks: 1-2 0.05 0.22 0.006 0.35 —0.024 —1.33  —0.031 -1.77
Daily drinks: 3-4 0.03 0.16 —0.005 —-0.32  —0.035 —2.40 —0.021 —1.30
Daily drinks: 5+ 0.01 0.10 0.016 1.19 —0.011 -0.79 —0.014 —0.97
Exercise: light 0.48 0.50 —0.013 —-0.74 -0.017 —0.90 0.002 0.08
Exercise: moderate 0.08 0.27 —0.019 —1.28 —0.021 —1.43 —0.019 —1.23
Exercise: heavy 0.09 0.29 -0.014 —-0.89 —-0.012 —0.82 —-0.018 —1.12
Exercise: very heavy 0.12 0.33 —0.024 —1.44 —-0.013 —-0.84 —0.012 —0.72
Body mass index 27.25 4.15 —0.011 —0.76  —0.008 —-0.56 —0.016 —1.08

R 0.23 0.19 0.14

# Notes: Sample size is 4746 for each regression. All regression coefficents are in standardized form (in terms of Std. Dev.). T-stats are
based on heteroskedasticity-consistent standard errors. All estimates calculated with STATA 6. For further variable definitions, see

text.

being white herself tends to lower health (in terms of
SAGHS). Given the high assortative matching along
racial lines, these coefficients need further interpretation
that more fully incorporates the inter-spousal racial
correlations.

Residual correlation

A central finding of this research is that ISCIHS exists
even after controlling for all other covariates Evidence
for this is shown in Table 5, which estimates the residual
correlation, &fy,, for the husband and wife health
equations for the full model (Tables 3 and 4), noted as
Model 10, as well as several restricted models including a
model with no controls, Model 1. For each restricted
model, the percent of the residual correlation explained
(relative to Model 1) is calculated. The estimates of
residual correlation in Model 10, therefore, represent the
ISCIHS coefficient after all variables in the model have
been accounted for. It should be emphasized that the
focus here is on the ability of covariates to explain the
residual correlation, og,, not health status itself.
Furthermore, the coefficients for each of the restricted
models are not consistently estimated, due to omitted
variables. The purpose of these estimates is not to obtain
coefficient estimates, but to explore which types of
variables can explain the presence of ISCIHS.

Table 5 reveals that a relatively large percentage of
ISCIHS can be explained by the variables in the full
model (57% for SAGHS, 41% for IFLAR, and 33% for
WCDI). Furthermore, selectively adding variables pro-
vides some information on the importance of different

groups of variables. Since the explanatory power of
different groups depends on the order in which they are
added to the analysis, the differences between the models
in Table 5 should be interpreted cautiously. Models 3-6
reveal the high degree of colinearity between the
different groups of covariates, since X and R both
explain (when included invidually) a significant portion
of the overall correlation. In general, the variables in R
alone can account for nearly all of the explained
correlation of the full model (compare Models 6 and
10). Across all health measures, adding the health
variables to the reduced form has a slightly greater
effect than the economic variables, as noted by the
differences between Models 4 and 5. These results
suggests that the impact of the X variables works
through R (primarily Ry), which is not surprising given
the well-known association between education, econom-
ic status and health behavior. Tables 3 and 4 show that
X has a strong independent effect on individual health
status, but it does not seem to have an independent
impact on the inter-spousal correlation. All the esti-
mated correlation coefficients in Table 5 are statistically
significant (p<0.0001).

Table 5 also incorporates the effects of proxy
respondents, households where one spouse provides
information on the health of the other spouse, which is
the case with 11.6% of couples. Proxy respondents may
affect ISCIHS if the assessments of the health of one’s
spouse are correlated with one’s own health simply
because the same person is providing the information
for both spouses. Table 5 shows estimates of Models 1—
10 with and without proxy respondents. Since the rate of
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Residual correlation coefficients™®
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Model Health measure:
SAGHS IFLAR WCDI
Corr. Percent Corr. Percent Corr. Percent
explained explained explained
All couples N = 4746
Model 1: no controls 0.263 0.232 0.206
Model 2: age alone 0.252 4.0 0.225 2.9 0.198 4.1
Model 3: age+ X 0.157 40.4 0.182 21.7 0.166 19.6
Model 4: age+ Rg 0.188 28.5 0.175 24.6 0.171 17.2
Model 5: age+ Ry 0.158 39.7 0.162 30.0 0.152 26.3
Model 6: age + Rg+ Ry 0.128 51.5 0.137 40.9 0.141 31.6
Model 7: age + X+ Rg 0.141 46.3 0.159 31.5 0.155 24.8
Model 8: age+ X+ Ry 0.122 53.5 0.152 34.3 0.145 29.9
Model 9: age+ X+ Ry + Rg 0.110 58.0 0.134 42.2 0.137 33.6
Model 10: age + X + Ry + Rg +(Xs+ Rs) 0.112 57.3 0.136 41.3 0.138 33.1
Cases with no proxy respondents N = 4196
Model I: no controls 0.260 0.241 0.201
Model 2: age alone 0.250 3.7 0.236 2.1 0.193 4.1
Model 3: age+ X 0.145 44.1 0.187 22.4 0.160 20.6
Model 4: age+ Rg 0.183 29.6 0.185 23.0 0.165 18.2
Model 5: age+ Ry 0.153 41.2 0.172 28.4 0.146 27.6
Model 6: age + R+ Ry 0.120 53.9 0.147 38.9 0.134 33.6
Model 7: age+ X+ Rg 0.129 50.5 0.165 31.5 0.149 26.1
Model 8: age+ X+ Ry 0.111 57.4 0.159 34.0 0.138 31.5
Model 9: age+ X+ Ry + Rg 0.099 62.0 0.141 41.4 0.130 35.5
Model 10: age + X + Ry + Rg +(Xs+ Rg) 0.101 61.1 0.143 40.6 0.131 35.0

4 Definitions: X: Individual characteristics (education, race, nativity, religiousity, parents’ education, marriage duration); Rg:
Household economic variables (log of income, health insurance); Ry: Health behaviors (current and previous smoking, drinking,
exercise, body mass index); Xs+ Rs: All spousal variables (characterisitcs and health behaviors).

® Notes: Correlation coeffiecients are the residual correlation between the partners’ health status after controlling for the variables
given in each model. Regressions for men and women estimated jointly with SUR regression. All the correlations above are
significantly different from zero (p <.00001), based on the Breusch—Pagan test of independence. Estimation performed with STATA 6.

Further model and variable description is given in text.

proxy responding is low, the estimates where proxy
respondents have been excluded are essentially the same
as the full sample. Furthermore, additional analysis
comparing the differences between the cases with proxies
and those without yield only modest differences.

Discussion
Interpreting the results

What do the regression results have to say about the
four hypotheses concerning ISCIHS discussed earlier?
First, assortative mating (H1) clearly plays an important
role. For IFLAR and WCDI, individual characteristics
likely to be determined by the time of marriage (the X
variables) reduce the residual correlation about 20%; in
the case of SAGHS, the reduction is over 40%. Given
that the data analyzed represent but a small portion of

the variables actually observed by the agents at the time
of marriage formation, these estimates seem quite high.
Moreover, the X variables by themselves can account
for about half the total reduction in estimated correla-
tion in the full model for IFLAR and WCDI, and 70%
for SAGHS.

The results shown in Table 5 clearly suggest that
endogenous risk factors, primarily health behaviors, are
the channel through which a large share of ISCIHS
occurs. Even after controlling for those variables present
in early life, the economic and health behaviors of the
couples, which have been shown to be highly correlated
themselves (Table 2), explain an additional portion of
the ISCIHS coefficient. Thus couples apparently make
joint life-style choices, some predictable at the time of
marriage, that affect the joint occurrence of health
outcomes in later life, which is consistent with H2.

The importance of H3 (environmental risks) and H4
(direct health effects) are captured in the unexplained
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portion of the residual correlation coefficient, which has
shown to be substantial (Model 10 in Table 5). Not
much, however, can be said about environmental
factors, since they are not observed in the data, and it
is not possible to know whether the unexplained residual
correlation is due to missing variables in X or R or due
to other factors. Direct health effects may exist, but
there is only limited evidence of the effect of second-
hand smoke. Data to capture other possible direct
effects, such as sexually transmitted disease or fatigue
due to caregiving, is not available.

Finally, the possibility still exists that ISCIHS is
present in the data only because of the potential
tendency for reporting errors to be correlated between
the spouses. The fact that ISCIHS is robust to all three
measures of health, however, casts some doubt on this
assertion. It is noteworthy, nonetheless, that the estimate
of ISCIHS falls as the measure becomes more
“objective.” For SAGHS it is 0.263, for IFLAR, 0.232
and for WCDI, 0.206. This suggests that the extent to
which one interprets underlying health conditions in
making an overall health assessment is correlated across
spouses, but this ‘“correlation in subjective inter-
pretation” is entirely accounted for by the variables in
the model, since the residual correlation for the complete
model is notably similar across the three measures (0.112
for SAGHS and 0.136 for IFLAR and 0.138 for WCDI).

Implications

Over recent centuries, humans have made tremendous
progress in changing the environment in which they live.
These changes have included improvements in public
sanitation and the widespread use of antibiotics and
immunizations to curb the spread of infectious disease.
Currently, public health institutions in the developed
world are primarily focused on encouraging healthy
behaviors such as eating right, not smoking and getting
exercise. The results here imply that these behavioral
components of health are important, but that there are
also household-specific risk factors for illness that are
not related to the observable characteristics and
behaviors of household members. This suggests that
increased attention should be given to the household in
epidemiological research.

The results here also suggest that social insurance
programs should be designed to account for the
concentration of poor health within households. Dis-
ability benefits, for instance, should not be based on the
losses in individual income that disabled people typically
incur, but the loss of household income. Furthermore, if
the disabled need personal assistance in performing the
activities of daily living, policy should be sensitive to the
fact that a disabled person’s spouse is much less likely to
assist in these tasks than the average spouse in the
population because he or she is much more likely also to

be disabled. It may be that the total cost of disability
within a household with two disabled spouses is much
greater than the sum of the individual costs would be
when only one spouse is disabled. In general, policy
should be made and administered with an eye to the
concentration of poor health within households, parti-
cularly those households with poor socioeconomic
status.

Extensions

The analysis here is intended to document the
existence of ISCIHS and to take a preliminary step in
explaining the economics of the household that would
lead to its occurrence. Many extensions ought to be
made. The most obvious extension is the need to study
families longitudinally. The problems in making life-
cycle inferences from cross-sectional data are well
known. Of course longitudinal analysis, while being
able to better control for the endogeneity problems
discussed earlier, has its own problems. Dynamic
specifications need to be made that appropriately
account for the relationship between risk factors and
health outcomes. For instance, it is not necessarily the
period-to-period variation in variables such as income,
occupation or diet that will change health, but the
accumulation of risk factors over the life course.

Additional health indicators, such as the use of
specific chronic conditions or multi—-dimensional health
measures, also will increase the reliability of the results.
Looking further at different types of household relation-
ships, such as cohabiting unions and extended families,
should also be a fruitful research area. This study also
ignored how marital transitions and multiple marriages
affect the health status of individuals and couples. A
central idea driving this research is that marriages differ
in quality. Developing and employing measures of
marital quality will further augment our understanding
of health processes within the household. Additionally,
exploring ISCIHS across different marriage types,
including classifications based on race and ethnicity,
may reveal important aspects of the factors behind the
observed correlation.

Conclusion

The general conclusion of this study is that household
matters in determining health status. Sick people are not
randomly distributed across the population: they tend to
be married to other sick people. The economic theory of
marriage provides a natural starting point for investi-
gating how the matching of individuals at marriage
impacts health across the life-cycle. We know that
couples who marry share several characteristics, such as
similar educational levels. This selection at marriage will
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naturally cause a correlation in their health to develop.
It is also reasonable to think that over the course of their
marriage, couples will develop several common life-style
variables (including health behaviors), and, simply by
living together, they will share many of the same
environmental risk factors that lead to disease. Further-
more, poor health in one spouse may influence directly
the health of the other, either through infectious disease
agents or through the stress (and economic burden) of
having a spouse who is ill. Though the cross-sectional
results presented here must be considered tentative, they
suggest support for all of these hypotheses. Clearly the
joint determination of health status within a marriage
exists, and it is characterized by a complex, multi-causal
process.

Whether we are trying to understand labor supply,
consumption, savings, the demand for medical care or a
variety of other economic choices, ISCIHS should not
be ignored. So far economists have been largely
unsuccessful in getting empirical estimates of joint
behavior in households to align with theoretical predic-
tions. Consequently, most research has ignored these
household links. The presence of ISCIHS is one more
argument for taking the hard road and looking at
economic behavior in the context that it actually takes
place—the family and the household.
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Appendix A. Simple life-cycle model of marriage and
health

Consider a simple economy with an equal number of
men and women who each live for two periods. At the
beginning of the first period all the men and women
enter the marriage market, which has a market-clearing
equilibrium characterized by complete monogamous
pairings between the men and the women. This assumes
that gains to marriage for all equilibrium matches are
sufficiently high to exceed the ‘“‘reservation price”
individuals must receive to get married rather than
remain single. As part of the marriage market equili-
brium, individuals make agreements on how to divide
the “output” from marriage. Income is combined with
the exogenous household time endowment to produce

household commodities Z = Z + Z™. For simplicity, a
linear household production function is assumed; Z is
treated as unidimensional; and the shadow price of a
unit of Z is normalized to unity.

The observable characteristics of potential partners
are given as the vector Xy, for men, and X;, for
women. These characteristics are assumed to be
determined prior to entry into the marriage market
and include variables such as education and education
of parents, as well as the history of health-related
behaviors. Additional vectors of variables, @ and @™,
are unobservable either to the individual or to potential
partners and is viewed by the decision maker as
random. Although @ does not determine selection in
the marriage market, it can affect health in later life,
possibly through genetic forces or unobserved environ-
mental health hazards in childhood. Over the course of
the first period, individuals choose a level for a set of
behavioral risk factors, R and R™. In general, there are
utility gains from ‘“‘unhealthy” behavior in the first
period, but higher levels of R decrease expected health in
the second period. Thus health status in the second
period is given as

Hf _ Hf(Rf, Rm; Xf, @f)’
(A1)
H™ = H™(R", R™; X™, O™)

and the above health functions are assumed to be twice-
differentiable in R and R™.

In the marriage market, individuals contract to divide
the output of the household. Household labor income in
the first period, Y, is a deterministic function of X' and
X™. In the second period, labor income Y> is a function
of XT and X™ as well as the level of health status of each
spouse, H™ and H', even though individuals do not
know what H™ and H' will be in the second period.'®
This implies that the household intertemporal budget
constraint is

z m Y,(Hf, H™)
f m 2 2 o LASEEL
Z'+Z'+(1+r)+(1+;~)\y'+ 10 (A2)

where r is the rate of interest between the periods. In the
preceding equation, the dependence of Y, on H' and H™
is noted explicitly, though both labor income and the
productivity of the household in producing Z depends
on X" and X™ as well.

Three assumptions should be made explicit concern-
ing how the marriage market conditions the health-
related behaviors of marital partners. The first is that the
market determines a range of output that is consistent
with equilibrium and negotiation determine the exact
terms of trade, or the proportion of marital output each
party will get. The percentages of output that women get

®Note that all persons are assumed to be healthy in the first
period.
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in the first and second period are denoted, respectively,
as pﬁ and pg (with pT" and p¥' defined similarly for men),
with p values determined solely by X' and X™. Second,
women treat R™ as fixed, and men treat Rf as fixed. In
choosing their own values of R, each spouse, conse-
quently, ignores the effect of his or her behavior on the
behavior of the spouse. Finally, the utility maximization
problem is solved after the marriage market equilibrium
has been obtained and marital contracts negotiated.
These assumptions allow a separation of the decision
processes of each spouse, particularly the intertemporal
budget constraints. The effective allocation of household
output in period ¢ is Zl =p'Y, and ZM = p"Y,.
Household output in the first period can be consumed,
Ct, or saved (or borrowed in the competitive market),
and the balance is consumed in the second period.
Thus the budget constraints for women and men,
respectively, are:

Cf pf Yz(Hf Hm)
f 2 < fY 1 s
CraapSnh Ty
(A3)
a PP Yo(H' H™)
m S mY L B S
T S T

The utility maximization problem of males and
females is assumed to be identical, though the para-
meters of the utility function may differ. Consider,
therefore, the maximization problem of the female
spouse. Subject to the model constraints, she chooses
Rf,Zf, and Zj2 to maximize the following separable
utility function (to simplify notation somewhat, assume
that Rf and R™ are unidimensional):

Ut (ct, RN + BE[VI(CL, HY, H™)], (A4)

where E is the expectation operator. First period utility,
U', is assumed to be a twice-differentiable, strictly
concave function of consumption and the behavioral
risk factor. Second period utility, VT, is function of
consumption and the health of each spouse. It is
through the health of the spouse that the utility
functions are linked. This linkage implies a direct effect
on utility and is separate from the linkage that occurs
indirectly through the budget constraint, where the
health of both spouses affects household earnings. The
husband’s utility functions, U™ and V™ are defined
similarly.

Substituting the budget constraint and health produc-
tion functions into the utility maximization problem and
assuming an interior solution yields the following pair of
first-order conditions (similarly defined conditions exist
for men):

ouU*

ovt
— =B +rE|—|, A5
acr =M r){ } (A3)

ot

o' _ — Bl +1E

OR"

ovt . /oY, 0H" oY?0oH™

{a—cgpz (WW WW)
ovToH" ov'oH™
onTor T omm aRf}'

(A6)

The first condition is the standard consumption-
smoothing condition that is present in most in-tertem-
poral models: the marginal utility of consumption in the
first period is equated to the discounted value of
expected marginal utility in the second period. The
second condition describes the utility trade-off between
health-related behaviors in the first period and the
marginal return to those behaviors in the second period.
Returns to investment in healthy behavior are captured
directly through the health of both spouses and
indirectly through household income. The magnitude
of the return also depends on the sensitivity of expected
health changes in the risk factor and the percentage of
household output going to the spouse.
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