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Abstract

This study uses the Health and Retirement study to investigate the impact of schooling on
the incidence of common chronic illnesses in later life. Respondents aged 51-61 are tracked from
1992 to 1998, and the incidence of disease is recorded at two-year intervals. Schooling is shown
to be highly associated with all of the eight diseases studied except cancer, with particularly high
correlation for stroke, diabetes, lung disease and psychological disorders. Arthritis and hypertension
are also strongly related to schooling, but to a lesser extent. However, after controlling for early-life
characteristics, wealth, and post-schooling behaviors (estimated at the 1992 baseline), the schooling-
health correlation is virtually non-existent for stroke, diabetes, hypertension and psychological
disorders and is largely eliminated for lung disease and arthritis. For heart disease, schooling has
a positive impact on disease incidence. Although the disease-speci..c dicerences cannot be fully
reconciled here, the analysis suggests that the schooling-health correlation results largely due to
the behavioral pathway—the direct and indirect impacts of schooling on healthy behaviors such as
smoking and diet—rather than from the direct exects of early-life characteristics or wealth (which

have generally small and statistically insigni..cant impact on disease incidence).
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1. Introduction

For those interested in improving the public health, simple descriptive statistics such as those
presented in Table 1 are, at the least, intriguing. In Table 1, years of formal schooling are shown
to be strongly associated with the prevalence of eight common chronic conditions: arthritis, cancer,
diabetes, heart disease, hypertension, lung disease, psychological disorders and stroke. Similar
..gures could be and have been produced for other measures of health, including global health
status, disability and mortality. Indeed, a legion of studies going back to the 1960s have repeatedly
shown that formal education is the most important correlate of good health.!

Given the robustness of the schooling-health correlation, it is not surprising that it has been
extensively studied by scholars across the academic disciplines that have an interest in health.
Clearly a prime motivating force for these studies is to determine whether additional investments
in education will reap returns in public health. And even if the schooling-health correlation is only
incidental, uncovering the roots of the correlation may point toward other policy levers that will
improve health, such as reducing income inequality or increasing the fow of information regarding
healthy life-styles to particular sub-groups in the population. Though the simple correlations are
compelling, the reasons to doubt the frequently hypothesized linkages between educational level
and health are also quite plausible. Empirical regularities exist, but no consensus view has yet
emerged.

Numerous complexities exist that make an understanding of the relationship between health
and schooling very elusive. For instance, most studies have relied on cross-sectional data and even
longitudinal data sets cover only a small portion of the life course and cannot adequately capture

the exect of variables that may take many years (or generations, for that matter) to develop.

1This is asserted by Grossman and Kaestner (1997) in their exhaustive review of the existing literature. The

review of literature in the next section was signi..cantly informed by their excellent discussion.



Additionally, health itself is a multi-faceted concept that is conceived of and measured in myriad
ways. The erect of schooling has been studied in all commonly used health measures.

This study attempts to shed some light on the issue by examining the erect of schooling on
the onset of chronic illnesses in later life. Information on the eight chronic diseases shown in
Table 1 is taken from the Health and Retirement Study (HRS), and the incidence of each disease is
tracked over four waves of the study, from 1992 to 1998. Using duration analysis, the incidence of
disease is explained by the baseline (1992) values for survey respondents. These include early-life
characteristics, basic demographics, wealth and a variety of health-related behaviors.

While narrow in scope, this approach has several appealing characteristics. First, the longitudi-
nal nature of the data reduces (though does not eliminate) problems with the potential endogeneity
of regressors. Furthermore, the use of speci..c diseases, rather than more general health measures,
also aids in the interpretation of the empirical results. Because diseases have dicerent risk factors,
convincing explanations for the schooling-health correlation must incorporate the unique character-
istics of each disease. Finally, a focus on physician-diagnosed disease also reduces the subjectivity
associated with other self-reported health measures, since the respondent merely states whether she

has been diagnosed and need not interpret the illness as it presents itself in her individual case.?

2. Foundations: Health Production over the Life Course

2.1. A Pseudo-Recursive Model

The determination of health over the life cycle is an extremely complex process. Any honest
analysis, therefore, necessities a clear delineation of the assumptions to be made. In order to ..x
ideas, this section presents a heuristic model of the disease prevention process that will serve two

functions. First it will be used to indicate key assumptions that are made in the empirical sections

2This is not to say, of course, that diseases are reported without error.
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Figure 2.1: Health Production over the Life Course

to follow. And second, it will provide a starting point for discussing the plethora of theories that
have been advanced to explain the robust correlation between schooling and health.

Figure 1 below represents a simple schema that is designed to highlight the central features of
health production over the life course. Terminology will focus on the prevention of chronic disease,
rather than on other important aspects of health, such as a general sense of well-being, disability,
or life span. Furthermore, most dimensions of chronic disease will be ignored, including severity,
duration, resulting disability, and medical treatment of the disease. Empirically the key variables
under study will be the age of onset for each of the chronic disease groups explored.

The driving force in this model is By, the agent’s endowment. For the purpose at hand it
helps to think of this endowment in a broader sense than simply Hp, which is the initial capital
stock in Grossman-type models. To wit, the endowment includes at least four dicerent important

components. First, Gy is the genetic endowment, which is an immutable contributor to health over



the life course and to the individual’s intellectual abilities. Second, I is the health investment
made by parents and other family measures. This may include a variety of investments in child
health including nutrition, immunizations, and cigarette smoking in the household. Italso includes
decisions made by the parents before the child is born, such as smoking, alcohol consumption or
contraction of HIV or other diseases that can be transferred to the fetus. Third, Ap represents
parental assets devoted to child welfare. And fourth, 6, is the set of parameters characterizing
the preferences of the child. Whether these preferences are innate or in some way transferred to
the child from the parents or other factors in the childhood environment is a question that is not
addressed in this model.

In this model, 3 periods are assumed beyond childhood. In early adulthood, period 1, the

education level, S1, is determined. Following Figure 1, this speci..cation can be represented as:

S1=5(Bp) = S(Go, Fy, Ag,00) (2.1)

At this level of generality, the model presumes that educational levels are determined both by levels
of the speci..c endowments and by individual choice. In most models of educational choice, the
agent chooses the level of education that maximizes discounted lifetime utility or, more narrowly,
the net present value of his or her future income stream. Such models typically minimize the role
of parental choices other than through parental assets transferred to the child. But it seems highly
reasonable to assume that the wishes of parents strongly infuence the educational choices made by
their children. In a more general framework we might consider 15 and 6, as jointly determined by
optimizing parents.

In the second period, the agent earns a level of income that is acected by education and the
child endowment (ability, bequests, etc.). In this period he or she also picks a set of preventative
behaviors, P, (thisis clearly a vector, but will be treated here, for convenience, as a scalar). At this

stage of the analysis, preventative behaviors should be conceived of as broadly as possible. They



include not only the obvious decisions such as diet, exercise, smoking, drinking and physical exams,
but also such actions such as residential and occupational decisions and leisure time activities. In
short, P, includes any action that may conceivably azect health.

The model is intentionally vague about consumption and saving. Expenditures that are usually
considered as consumption—food, leisure activities—are included here if they infuence health (i.e.,
if they are part of P,) but are otherwise not modeled. The level of assets, A,, is that portion of
income and accrued wealth which can be exploited to produce P,. Although not modeled explicitly
here, it makes sense to think of % as an output of the household production technology. Assets are
used to buy inputs to the technology, and education azects the e@ciency of those inputs (Michael

1973). Given this framework we can write:

Ap = A(Bo, S1) (2.2)

P, = P(By,S1,A) (2.3)

Thus the agent, given preferences, genes, native abilities, educational level and the level of
assets available based on previous consumption decisions, chooses a set of behaviors in period 2
that determine health in period 3, H3. The risk of acquiring particular chronic diseases is also
dependent on three other factors: 1) the original endowments, particularly genetic factors; 2)
exogenous environmental variables that are unknown to the agent, represented by X, which is left
un-subscripted since these environmental forces may occur anywhere over the life course; and 3)
assets in period 2. This last eaect captures the possibility that socioeconomic status has a direct
eaect on health due to hierarchy stress,” (see below) rather than indirect ecects through P».
These do not include medical care, which is a preventative behavior. We can thus represent the

”structural” health status equation as:

Hsz = H(Bo, P2, Az, X) (2.4)



Schooling in this framework has no direct ecect on health. Although this may seem surprising
at ..rst, the next section will make clear that the hypotheses concerning the schooling-health rela-
tionship all depend on a causal variable, such as behavior, being correlated with schooling. The
only direct ezect that schooling might have on health in later life is if something happens at school
that acects long-term health risks, such as exposure to infectious disease.?

Equations 2.1-2.4 form a strictly recursive model of health production over the life cycle. |
refer to it here as “pseudo-recursive” to alert the reader that this formulization is highly stylized.
Numerous other linkages between the variables in the model could easily be hypothesized, and
several other variables (such as values for A and P for all the periods) could be implemented.
Any of these changes would likely cause the recursive structure of the model to break down. Also,
though this formulation is obviously not derived from a well-speci..ed utility maximization problem,
the spirit of such models is present in this analysis.*

In spite of the limited formality of the model, | argue that the simple recursive structure captures
many of the prominent features of the disease prevention process. In brief, the model makes
reasonable claims: Agents make decisions about their schooling (or have those decisions made for
them) based on a variety of early life characteristics, including their native abilities and the values
acquired in their early environment. The level of schooling then arcects both their economic position
in later life and their health related behavior. Finally, these factors, in combination with the long-
term ecects of their early environment and with exogenous factors, work together to impact disease

risks in later life.

3Costa (2000) has shown with a cohort of U.S. Civil War veterans that exposure to disease in young adulthood

has signi..cant impacts on a variety of chronic diseases in later life
4Grossman (2000) provides a detailed survey of the health capital literature from his original seminar articles

(Grossman 1972am 1972b) to the present.



2.2. Explaining Schooling-Health Correlations

At the outset of this paper, | presented strong evidence that the presence of chronic diseases is closely
associated with educational level. Obviously the ultimate question is whether a causal relationship
can be inferred from these statistics. In particular, does changing an exogenous parameter (such
as the price of schooling) that induces individuals to get more schooling have long-term positive
health consequences? In mathematical terms, the question at hand is to determine if % >0, where

z represents the exogenous parameter.

2.2.1. Health Capital Explanations: Direct and Indirect

Economists, though relatively latecomers to the debate, have conceived of health as a stock of
human capital that can be exploited in the production of utility-generating household commodities
and augmented, at will, by investment. (Grossman 1972a, 1972b). Health capital models lie at the
center of the recursive model above. Two channels exist through which schooling acects health in
the health capital model. First, it increases the agent’s market wage, which results in greater earning
potential. Second, it is hypothesized (Grossman, 1975) that schooling increases the eGciency of

health investment. These two ecects can be encompassed as:

dH
-, = (Hp[Ps + Pads]) Sz, (2.5)

where subscripts refer to partial derivatives. Thus S, under the health capital model, can follow a
direct behavioral path through P or an indirect path through higher earnings, A. Assuming that
schooling will always increase wages (As > 0), empirical con..rmation of the health capital model
requires either that higher income improves behavior (P4 > 0) or that schooling acects behavior
directly (Ps > 0). The Hp term links the direct and indirect pathways through health behav-
ior. Obviously it is of central importance whether the pathway is through income or household

production, especially in terms of drawing accurate policy implications.



Numerous studies have been conducted that link schooling to health via some variation of the
behavioral pathway discussed above. Grossman (1975) was one of the early studies to perform
such an analysis. Using the NBER-Thorndike sample of men originally sample in 1955, he found
that 40% of schooling’s impact on survival to 1969 can be explained by the wife’s level of schooling,
job satisfaction and excess weight (relative to ideal weight). Leigh (1983) ..nds that most of the
schooling exect on health can be explained by smoking, exercise and occupational choice, though
Kemna (1987), in a more detailed analysis, ..nds only very small impacts of occupation.

The direct pathway necessitates that Ps > 0. Grossman and Kaestner (1997) distinguish
between two closely related behavioral responses to health knowledge that are potentially acected
by schooling. The ..rst is “allocative e@ciency,” which is that individuals reallocate their resources
as new information becomes available, and schooling, under this hypothesis, improves the knowledge
people have about the relationship between health behaviors and health outcomes. The second
is “productive e€ciency,” which is the extent to which schooling raises the marginal productivity
of endogenous health inputs (Michael 1973). Kenkel (1991) investigates the relationship between
schooling and health knowledge. He ..nds that even after controlling for age, family income, race,
marital status, employment status, veteran status and self-reported stress, that schooling leads
to decreased smoking, decreased alcohol abuse and increased exercise. But his results also cast
doubt on the behavioral pathway between schooling and health knowledge. Schooling remains
a signi..cant predictor of health and inclusion of the health knowledge variables only reduce the
schooling coeCcients between 5% and 20%.°

Recently published work by Ross and Mirowsky (1998, 1999) attributes the largest portion

of the schooling ecect to health behaviors. Their work ..nds that it is only after including the

SBerhman and Wolfe (1987, 1989) look at the emect of woman’s schooling on family nutrition in developing
countries, but their results are mixed and little can be concluded about causal mechanisms. Behrman, Rozenzweig

and Taubman (1994) also ..nd conficting results in estimating the impact of schooling on body mass index.
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health behaviors that the schooling ermect becomes insigni..cant (though in the most recent study,
the schooling exects are still relatively large in magnitude relative to the schooling exects without
economic and behavioral controls). In their 1999 study, Ross and Mirowsky also reject the hy-
pothesis of Collins (1979), who argues that schooling merely provides a “credential,” which leads to
higher status jobs and better living standards, in favor of the quantity argument (number of years
of schooling). The credential hypothesis is essentially the extreme version of the human capital
hypothesis described above where Ps = 0, so that schooling can only acect health through assets
and economic status. The dizerence is that in the credential hypothesis, number of years has no
impact on A; it is only the credential from obtaining a degree that matters.

Both these studies point towards two additional contributing factors—a sense of personal control
and the presence of social support.® They provide theoretical reasons why these factors are intu-
enced by schooling, and in their 1999 study, both these measures are statistically signi..cant after
controlling for both economic, demographic and behavioral variables.” Personal control provides
a link between human capital and behavior in two related ways: ..rst, it gives individuals a variety
of skills and habits that can potentially improve decision making (as other human capital theorists
have argued); and second, it instills people with the belief that outcomes are contingent on one’s
choices and actions. In some ways, the idea of personal control and the economists’ notion of
productive eCciency are closely related. Both notions capture the idea that schooling gives on the

ability to actually implement health information in the decision making process.

®A large literature linking social support to health outcomes exists. See Umberson (1987); House, Landis, and
Umberson (1988); Ross, Mirowsky and Goldsteen (1990); Lack of social support also increases depression, anxiety
and psychological distress (Aneshensel, Frerichs, and Huba 1984; Kessler and Mcleod 1985; Bruce and Leaf 1989; ),

which may lead to a deterioration in health.
A central problem with these studies is the cross-sectional nature of the data, which comes from a 1995 telephone

survey, “Aging, Status, and the Sense of Control Survey.” It is highly feasible that the causal direction runs the

other direction: good health leads to a sense of personal control and higher quality personal relationships.
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The indirect erect of schooling functions through income, given the well-established azect of
schooling on earnings. Those with greater assets then have more resources to devote towards
health maintenance and disease prevention. While most studies show an ecect of income, wealth
and other economic variables on health, these studies are in wide agreement that the education has
large ecects on health that are not mediated by income,® though some studies dissent from this

generalization (Duleep 1986; Behrman, Sickles, Taubman, and Yazbeek 1991).

2.2.2. Preferences-Based Explanations

A frequently cited criticism of the health capital explanation is that put forward by Fuchs. He
has argued (1982) that the schooling-health correlation is not due to anything gleaned from the
education experience. Instead, people who invest in education are similar to those who invest in
health, particularly in terms of their rate of time preference. In terms of the nomenclature above,
Fuchs’ explanation of the heal th-schooling correlation is that P¢ =0 and PsS4 = 0 but that Sp > 0
and Hp Pp > 0. The latter two assumptions result in a positive correlation even though d—fj =0.
The immediate problem with the Fuchs hypothesis is that time preference is not directly observ-
able and is very diccult to infer from available data In his 1982 study that attempts to measure
time preference, his time preference measure is not statistically signi..cant and is dominated by
the schooling emect. Farrell and Fuchs (1982) do, however, present evidence that schooling does
not have a direct emect on smoking behavior but that a third unobservable variable (which they
conjecture is time preference) is related to both smoking and education. In the extreme, Fuch’s
notion seems implausible, since it is hard to envision a PhD having no inherent advantage over an

illiterate person in terms of acquiring and exploiting health information. But it is also the case

that health information is widely awailable and many common sense disease prevention techniques

8See, for instance, Rosen and Taubman (1982) and Ross and Mirowsky (1999),
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require little formal education to undertake. Subsequent work by Leigh (1985), Berger and Leigh
(1989), Leigh (1990) have also failed to support the Fuch’s hypothesis. Furthermore, the work of
Sander (1995a, 1995b) contradicts the Farrell and Fuchs results on smoking behavior.

A recent wrinkle in this debate has been added by Becker and Mulligan (1997), who claim
that schooling actually shapes preferences, including the rate of time preference. In their model
individuals realize that the present value of lifetime utility rises if the time preference for the
future rises, so it is e¢cient to make investments that lower the preference for the present. They
show that such investment has greater return as income or wealth rises, which implies that the
income-enhancing exect of education will lower the rate of time preference. Additionally, they
argue that schooling may entail activities which focus the attention of young people on the future,
particularly the challenges of adult life. This, in turn, will lead to greater investment in schooling.
The Becker-Mulligan hypothesis cannot be accommodated in the simple model here, but note that
empirically it is dic¢cult to distinguish this argument from that made by Fuchs, since both follow
the same pathway between B and H. To empirically dicerentiate these two ideas would require

measurement of time preference before and after the schooling experience occurs.

2.2.3. Non-Behavioral Explanations

The important elements of commonality in all the propositions discussed above are that prevention
matters (Hp > 0) and that people make rational investments in their health. Even though Fuchs
argues against a direct erect of schooling, he still assumes that investment in health capital occurs;
he simply attributes it to preferences rather than increased productivity. Though such assumptions
appeal strongly to economists, there are other plausible explanations for why health and schooling
are correlated that do no rely on these assumptions.

First, some have argued that low status in a social hierarchy is inherently stressful, so much so

13



that health suzers. This idea is central to the recent controversial work of Wilkinson (1996, 1997),
which claims that it is social inequality (income inequality, in particular) that drives socioeconomic
dizerentials in health and mortality, rather than the actual levels of socioeconomic variables, though
these ..ndings have been challenged recently by Link and Phelan (2000), Mellor and Milyo (2001)

and Milyo and Mellor (2001). Under the hierarchy stress” hypothesis, we can de..ne

d—I{ = H4AgS,. (2.6)
dz

Of course hierarchy stress could still lead to the health-schooling correlation if schooling were to
have no direct impact on assets (Ag =0). This would occur if Az > 0and S > 0.

It should be noted, however, that it is inaccurate to attribute hierarchy stress simply to assets,
since the theories’ proponents would include other measures of socioeconomic status as stressors,
including occupation, and formal education. A broader measure of social class does not ..t well into
the context of the recursive model being employed here. It may be the case that schooling exects
not attributable to income, behavior or background can be attributed to hierarchy stress, though
this implication would be di¢cult to test with existing data. The concept of personal control,
discussed above, is likely a correlate of hierarchy stress.

In the discussion above, the schooling-health correlation often occurs simply because the school-
ing decision is a function of By, which azects a variety of health-related variables other than school-
ing. The hierarchy stress hypothesis links the endowment to assets (more accurately, social status
in general), and the Fuchs’ hypothesis connects the endowment (particularly time preference) to
behaviors. Of course other intuences can follow these same pathways. To be more concrete,
assume that Ps = 0 and Hg > 0, meaning that schooling has no direct ecect on behaviors, but
behavior still infuences health. For instance, A may acect behavior if costly medical care is vi-

tal for preventing disease. Also, direct esects on behavior (Pz > 0)° can occur through any of

This notation is very loose here, given that B is actually a vector, as de..ned above. Here Ps should be interpreted
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the elements of By as de..ned above. Surely many of the key health-enhancing behaviors people
take into adulthood (diet, exercise, smoking, etc.) are a direct result of the home and community
environment of the child—independent of any interaction with educational decisions.

Another alternative explanation is that health is correlated with schooling due to reverse causal
relationship from health to schooling. Since this study focuses on health in later life, this relation-
ship will only be important if factors such as G and I, which determine child health, lead directly
to health in later life (Hp > 0) and if health in childhood reduces the level of schooling (Sg > 0).
Studies linking schooling to child health include Edwards and Grossman (1979), Shakotko, Edwards
and Grossman (1981), Perri (1984), Wolfe (1985), and Chaikind and Corman (1991)

Two ..nal potential explanations deserve note. First, it is obvious that By can have a direct
eaect on health, since genetics clearly play an important role for many health conditions. Parental
decisions and parental assets may also have a direct exect if the health and nutritional experience
of childhood have ecects in later life. The work of Barker (1998) implies that even the pre-natal
environment of an individual may have an impact on health in later life. If the elements of B,
also acect the level of education then health and schooling will be correlated. Second, the social,
economic and political forces that infuence X will also be correlated with H. For example, a
community that subsidizes higher education may also be more likely to tightly regulate the air

pollution that leads to respiratory disease or be more likely to ozer free blood pressure tests.

2.3. Implications for the Study of Chronic lllness

Numerous studies in the biomedical literature include schooling as a risk factor in the study of
disease epidemiology. But this literature does not frequently attempt to uncover the mechanisms

by which schooling impacts disease risk. Furthermore, this study is novel in its comparative analysis

as the partial derivitive of an element P with respect to any of the elements of B.
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of speci..c conditions within the context of a common data set and a common methodology. Pincus,
Callahan and Berkhauser (1987) are a previous example of this approach. Theirs is a cross-sectional
analysis of 37 chronic conditions reported in the 1978 Survey of Disability and Work. Of the 23
conditions reported by at least 1% of the sample, they ..nd signi..cant correlation with schooling
choice for 19, though they employ a very limited set of additional controls (age, sex, race and
smoking). Wilson (1997) employs a similar approach with 14 disease groups using cross-sectional
data from the New Jersey Demographics of Disability Survey conducted in 1992.

A focus on illnesses of later life has several advantages when investigating the impact of schooling
on health, not the least of which is that disease-speci..c exects are understudied. Because diseases
have dicerent risk factors, any theory of schooling impacts—yparticularly one that tries to identify
the behavioral pathway from schooling to health outcomes—needs to be consistent with all types
of diseases. For instance, if schooling improves health because it augments health-enhancing
behaviors, then diseases that have few behavioral risk factors should have smaller schooling exects
than diseases with strong behavioral risks. In sum, a comparative analysis of dicerent diseases
increases the number and variety of cases that can be explained by a given theory. Theories that
are successful in explaining disease-speci..c impacts are more convincing than theories that only

explain general health measures, such as mortality, disability or general health status.

3. Methods

3.1. Data

The data used come from the Health and Retirement Study (HRS). The HRS is a nationally
representative sample of the U.S. population begun in 1992. Face to face interviews were completed

with all respondents and their partners in 1992, and respondents were re-interviewed by phone every
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two years since that time. The analysis here, therefore, covers the period from 1992 to 1998.1°
Sample respondents are between the ages of 51-61 at the time of interview, though partners outside
of that age range were also interviewed. To insure representativeness, only age-eligible respondents
are included in this analysis.

A detailed set of health questions is asked during each interview, including whether the respon-
dent had ever been diagnosed with particular diseases categories. The eight diseases used in this
analysis were selected because they were consistently queried across the four waves of the survey.
Some of the diseases are very speci..c, such as hypertension; others are extremely broad, such as
lung disease, which of course covers numerous speci..c diagnoses. Others are narrow in scope, but
encompass more than one speci..c diagnostic category. Arthritis, for instance, is not dicerentiated
between osteoarthritis and rheumatoid arthritis.

Several covariates are available for estimating the health equations. In addition to years of
schooling, demographic variables include sex, age, race, parental characteristics, and marital status.
Extensive income, wealth and employment information is available in the HRS. The intent here is
to summarize the economic welfare (A) of the respondent during adulthood. Therefore, | use net
household wealth at the baseline of the survey as a measure of economic status. | also include a
dummy variable indicating whether or not the respondent has health insurance. Insurance could
be interpreted as either a measure of ..nancial well-being or as a behavioral choice. Given the age
group used in this survey, | interpret it as a measure of ..nancial well-being.

Health related behaviors, P, include measures of smoking, drinking, exercise and diet. Smoking
is measured by the number of cigarettes smoked both for current smokers and previous smokers.

Daily alcohol consumption, as measured by number of drinks, is included, as is a measure of exercise,

%The data from wave 4 (1998) is still in preliminary form and may change as HRS researchers prepare the data

for o¢cial public release.
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which incorporates both the frequency and intensity of physical activity. Diet is proxied with body
mass index (BMI). BMI, which is weight (in kilos) divided by the square of height (in kilos), is
a widely used measure of obesity. Obviously it contains a large amount of noise as a proxy for
diet, since weight is a function of food intake, physical activity and basic metabolism, which has a
strong genetic component.

Wave 4 (1998) of the HRS contains a set of questions that ask the respondents about their early
life conditions, which are used to capture some of the potential variables in the B vector. These
include health status, socioeconomic status, whether the father was frequently unemployed, and
whether the family moved frequently. Using this set of variables is problematic since they were
not collected at baseline and the data is not collected for those who died or dropped out of the
survey before the ..nal wave of data was collected. These issues will be discussed further in the

next section.

3.2. Estimation

Ideally, estimation of health models would yield coe@cient estimates that are consistent, e¢cient
and unambiguously interpretable. In practice, unrealistic (but necessary) assumptions must be
made, samples are created with unavoidable and often unknowable biases, and numerous important
variables are either missing or poorly measured. Health econometrics is particularly challenging
because health outcomes are the result of complex interactions of numerous variables over numerous
decades. Section 2 pointed to the importance of many assumptions, and this section moves from
that general theoretical discussion to a discussion of more speci..c empirical issues.

Although still a relatively “young” data set, the HRS has accumulated enough waves of data to
initiate studies on the dynamic aspects of health production. The analysis here does not pretend to

uncover all such dynamic structures, but it is possible to mitigate several of the problems associated
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with the cross-sectional results. In a longitudinal context it is possible to estimate the marginal
impact of schooling on disease incidence by imposing controls for health at the baseline period, K.
Furthermore, the direction of causality between covariates and the dependent variable is easier to
infer in the longitudinal context.

The longitudinal estimates will be obtained in the context of a Cox proportional hazard model.
In this common speci..cation, the hazard rate (the probability of acquiring the disease in period
t conditional on not acquiring it before period t) is speci..ed as h’(t). Of central concern here
is estimation of the disease equations. The model of the previous section suggests the following

speci..cation of the Cox model:
K (t) = hd(t) exp(cd, + a1 X; + abS; + b B + ol A; + ol P, + ol K; + €)). (3.1)

where h{, (t) represents the baseline hazard that is shifted in a proportional fashion by the covariates.
Individuals are indexed by i,diseases by j. The disease variables are binary indicators representing
whether or not the respondent reports that a physician has ever diagnosed her with the disease.
The « coeCcients (or vectors of coe@cients) are assumed to vary across diseases (since each disease
has dizerent risk factors) but are constant across individuals within a disease category. Given
the recursive structure of the model, the covariates in 3.1 are treated as pre-determined variables,
even though they may be jointly determined, as the case with A and P. The coeCcients can be
consistently estimated as long as the e{ are uncorrelated with the covariates of the model. All
independent variables are measured at wave 1 values. Naturally, cases where the disease already
exists at wave 1 are excluded from analysis. The wave 1 health variables include both indicators for

the other seven wave 1 indicators of disease as well as self-assessed general health status (SAGHS). !t

\Where repondent’s rate their own health as excellent, very good, good, fair or poor. Dummy variables for each

value are used in the regression.
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Substituting 2.2 and 2.3 into 3.1 obtains the following reduced-form equation'?:
B (£) = W) exprh + w1 X + m4S; + b Bi + uil). (32)

If a complete set of variables exists in X and B then this equation can be consistently estimated.
Estimates of these reduced form equations will be provided as part of the analysis on the causal
pathway between health and schooling, though it is still likely that important variables are omitted
from B that will cause S and « to be correlated.

The data in this study are measured at 2-year intervals for 3 periods following the baseline
interview. These characteristics do not make for ideal analysis of Cox models, given the high
number of ties that exist and the short time horizon. The Cox model, however, is advantageous
because it can account for censoring of the data due to the competing risks of death and loss
of follow-up. An additional complication is that the hazard for mortality is not independent of
disease hazard. The analysis to be reported here has been performed, for comparative purposes,
with simple probit analysis where the dependent variable is the occurrence of disease anytime during
the six-year period and the cases are restricted to those who lived and were not lost to follow-up
during the six year period. The results of this analysis, not shown here, are very similar to the

Cox results reported in the next section.

3.2.1. Uncovering Health Pathways

The discussion above points to two estimating equations for each type of analysis: a “complete”
structural equation and a reduced-form equation. The reduced-form equation represents the total

impact of schooling, while the structural equation represents the impact of schooling after assets

2 Technical ly, the recursive model implies that S should not be in the reduced-form equation. However, assuming
that S is completely determined by equation (X), this speci..cation has the properties of a reduced-form equation

and captures the “total” emect of S on disease prevalence.
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and behavior—the primary hypothesized pathways—have been added to the model. In the simplest
version of the health capital model, the coeccients on S, B, and X, will all be zero once the
appropriate set of behaviors, P, is included. Non-zero coe®cients represent either non-behavioral
pathways or missing data.

In addition to these two equations, several other “sub-models” will be estimated to illustrate
the exect of adding additional covariates to the speci..cation. In total, seven longitudinal models
will be estimated. This step-wise approach for uncovering mediating and confounding variables is
very common and has been recently been exploited in the schooling-health debate in the work of
Ross and Mirowsky (1999). Similar analysis was followed in Grossman (1975) and Leigh (1987). It
should be noted, however, that this approach cannot be construed to make de...nitive comparisons
across the dicerent covariates in the model. The impact of any one variable depends critically
on the order in which it is added to the model, and (if one believes that the structural model
is correctly speci..ed), the sub-models will yield biased and inconsistent estimates due to omitted
variables.  Still, if the variables are added in a common sensical manner, such as the order in
which the present themselves over the life course of an individual, they can be informative about
the underlying causal mechanisms even if they can never be de..nitive.

Finally, uncovering the pathway between schooling and health also necessitates the estimation
of particular links between key variables in the model. All such relationships will not be estimated
here, but two important ones will be. First, a regression of years of schooling on background
variables will be used to ascertain the usefulness of the variables in B as a proxy for the background
characteristics of the agent. If such a link exists, then a variety of possible explanations for
“incidental” correlation between health and schooling exist, since these all rely on Sp > 0, as

discussed earlier. This regression is stated simply as:

S =X+ B+ w (3.3)
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Second, the relationship between schooling and health behaviors is fundamental to any behavioral
pathway. Particularly important is the exect of education on behavior after controlling for assets.
This implies a set of regressions for each health behavior. If we index these by k&, we can de..ne

the following set of regressions:

PE =50+ 01X; + 05S; + 65B; + 05 A; + pb. (3.4)
Regressions for BMI will be estimated by OLS, while those for drinking, current smoking and
exercise will be estimated by ordered probit.
4. Results

The equations discussed in the previous section generate a very large number of regression equations—
far too many to discuss in detail here. The complete set of regressions is included in the appendix
to this article, and selected coeCcients are presented and/or discussed here, with the primary
attention focused on the schooling coe¢cients. All estimation is performed with the STATA 7
statistical package. All test-statistics are calculated using robust (heteroskedasticity-consistent)

standard errors.

4.1. Estimates of Schooling Impacts

Table 2 presents the schooling coeCcients for the proportional hazard analysis discussed above. In

each case a series of sub-models is estimated. Briety, these are:

2 M1: Education alone
2 M2: M1 + Age & sex

2 M3: M2 + Race/ethnicity
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2 M4: M3 + Early life characteristics (health and socioeconomic status as children, parental

education)

2 M5: M4 + Assets (household wealth in 1991 and health insurance dummy)

2 M6: M5 + Health behaviors (BMI, smoking, drinking, exercise and marital status)

2 M7: M6 + Baseline Health (self-assessed general health status and baseline disease indicators)

The speci..cation of these models follows the model of section 2, though clearly other reasonable
approaches could be taken. Of particular note is the treatment of race/ethnicity and marital status.
Although race and ethnicity are clearly an early-life characteristic, it is not clear at what point in
the life-cycle they armect health. Race has been identi..ed as a risk factor for particular diseases, such
as hypertension, but it is unclear whether the racial dicerences are due to dicerent environmental
and behavioral risk factors across the life cycle or whether there are genetic dicerences between
groups that acect disease risk. Marital status is another demographic variable that has shown to
be correlated with health in a variety of studies. Although marriage often occurs early in life and,
therefore, should possibly be included in M3, changes in marital status also represent forces at work
across long periods of time. Since the marriage variable is measured at the baseline of the study,
it is considered here as a behavioral variable. In separate analysis (not shown) the inclusion of the
marital status variable, on its own, has very trivial impacts the schooling coe€ cients

Because the early life variables were not collected until the fourth wave, individuals who died
or were lost to follow-up are dropped from the regressions associated with models M4-M7. Models
M4a-M7a are analogous to M4-M7 except for the fact that they exclude the variables that are only
present in wave 4. Thus these alternative models more accurately capture the impact of censoring
due to death or exit from the survey since individuals are not constrained to remain in the sample

until wave 4.
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Several important patterns can be drawn out of the Table 2. First, the unconditional correlation
(M1) of schooling with disease incidence is both strikingly large and highly signi..cant in a statistical
sense. For example, just one additional year of school reduces the hazard of lung disease by 8.4%.
Since these estimates do not capture the cumulative declines in health over the course of several
decades, but instead retect the marginal declines over a relatively short time period, their size of
the estimates is particularly surprising. The only exception to this pattern is cancer, which has
virtually no association with the level of schooling. Furthermore, if it is the case that educated
people are more likely to detect the presence of a disease (from, say, more frequent visits to the
doctor), then the simple negative association between schooling and disease is even more striking.

Second, the magnitude of the education emect varies signi..cantly across diseases. We expect
diseases that have signi..cant behavioral risk factors to have the strongest education eaects. This
is certainly the case for lung disease, stroke and diabetes. But no disease is more frequently stud-
ied and discussed than heart disease, and the simple correlation of schooling with heart disease
is dramatically smaller than for these other diseases. After controlling for intervening variables,
the exect of schooling on heart disease actually becomes positive. Equally surprising is the very
high correlation of schooling with psychological disorders, though Pincus, Callahan and Burkhauser
(1987) also ..nd a very strong correlation between education and mental health. Arthritis and hy-
pertension are also signi..cantly correlated with schooling, but to a lesser extent. Finally, schooling
seems to have no impact in cancer, even though a wide variety of dietary and environmental risk
factors for cancer have been proposed in the popular media. In fact, the impact of schooling on
heart disease is modestly positive, after controlling for other covariates in the model.

Third, background is an important determinant of the schooling-health correlation for some,
but not all, of the diseases analyzed. Roughly half the ezect of schooling is explained by the back-

ground variables for stroke, diabetes and hypertension, and modest ecects are seen for psychological
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disorders, arthritis, while virtually no ezect is seen for heart and lung disease.'® These ..ndings
suggest that importance of background as an important factor in explaining the health-schooling
correlation,'# but further work needs to be done to account for disease-speci..c ecects.

Fourth, the schooling exects remain strong even after controlling for background characteristics
such as race and childhood socioeconomic status. This is seen in Model M4, which is the reduced-
form equation 3.2 discussed previously. Again heart disease and cancer are the exceptions.

Fifth, the inclusion of both assets and health behaviors reduce the magnitude of the schooling
enects. The inclusion of asset values changes the schooling exect by a notable degree for all diseases
except arthritis, and health behaviors have even further impacts. Further discussion of the role of
assets and health behaviors will be taken up shortly.

Finally, the extent to which the schooling coe ¢cient can be reduced by the inclusion of variables
that generally occur after the schooling period (asset accumulation and health behaviors, (models
M5-M7) is quite remarkable. The evects of schooling on stroke, diabetes and hypertension are
completely eliminated,!® and the emects on lung disease and psychological disorders are mostly
eliminated when controls are included for baseline health. (the remaining ecects are statistically
insigni..cant and in the range of 2-3%). To the extent that schooling has long-term bene..cial health
eaects, these emects work primarily through the post-schooling variables in the model, a ..nding
even more remarkable in light of the relatively short list of mediating variables included in the

analysis.

13Lung disease is anamalous in that inclusion of the race variable in M3 raises (in absolute value) the ecect of
schooling. But once the othe early life charactersitics are included, the background variables together change the

schooling ecect by only .1 percentage points. (from -8.4% to -8.3%)
14Recall that the “incidental” correlation between health and schooling depends on Sz.
Even in M6, which doesn’t control for baseline health, the schooling coeGcients for these three diseases are very

small
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4.2. Correlates of Chronic Disease Incidence

The complete regressions tables for all the sub-models are included in the appendix to this docu-
ment. Table 3 is a brief summary of M7 for each of the eight diseases, where the coeCcients are
summarized by a + or -, indicating the direction of the ewcect, with + sign indicating that the
covariate increases the hazard of getting the disease. As noted above, the schooling exects are
largely eliminated after additional controls are put in place.

Age, sex and race are signi..cant determinants of disease in later life, which is hardly surpris-
ing, though the strength of these relationships after controlling for baseline health and for health
behaviors remains somewhat a puzzle. Early childhood variables, on the other hand, have little
long-term exects on disease. The notable exception to this is are psychological disorders, which are
also increased by having an absent father in childhood. Some signi..cant long-term ewgects of child-
hood health are also found for arhtritis, though the absence of these ecects at the poorest levels of
health suggest that the other ecects are anomalous. It is notable that, in general, the signs of the
childhood health ecects are what we would expect—poor health in childhood increaes the incidence
of disease in later life, though the erects are neither statistically signi..cant nor substantial.

Economic variables, whether in childhood or at baseline are largely unimportant. Thus the
eaect of schooling on income and wealth seems to be transferred primarily through health behaviors.
Again there are some anomalous ..ndings for stroke and arthritis for the childhood SES variables,
but the pattern of the ecects is not consistent. Parental education variables have no long-term
eaects on health in this analysis

In terms of health behaviors, the dominant story is cigarette smoking. Srong and signi..cant
eaects exist for all the diseases except arthritis and hypertension. The lack of smoking exects for
arthritis is to be expected, since previous studies have not established a role for smoking. The

eaects of previous smoking are much smaller, but are generally of the right sign. The other health
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behaviors with relatively strong ecects is BMI. However, the impact is restricted to the cases of
arthritis, hypertension and diabetes.

Baseline health variables are also highly signi..cant. Since these variables capture the ecect
of health across the life course, it is possible that the erect of other covariates actually appear
through the health variables. Other chronic diseases at baseline also have sign..cant esects. Some
are anticipated, such as the impact of hypertension on heart disease and stroke, while others have
no apparent explanation, such as the impact of arthritis on lung disease. Even though baseline
health is important, most of the reduction in schooling exects, as noted above, occurs without the
inclusion of the baseline health variables in M7. The signi..cant health variables point towards an
accelerating rate of decline in health, in that those who are already in the worst health are more
likely to suzer additional declines in health. However, this accelerated rate of decline does not
seem to be acected by schooling, other than through the behavior covariates in the model.

Estimates of equations 3.1 and 3.2 are given in Table 4 and 5, respectively. These tables are
designed to estimate two important branches of the model picture in ..gure 2.1. First, Table 4
provides an esimate of the impact of family background variables on schooling. The R? on this
regression is .30, which is remarkably high given the limited number of variables and the number of
observations. It shows that childhood charachteristics (including race and sex) are highly correlated
with the schooling levels of the surviving members of this cohort. Being in poor health and in
poor socioeconomic status as a child reduces years of schooling by a combined 2.55 years, which
is close to a full standard devation (S.D.=3.26). Thus all the “alternative” explanations for the
schooling-health correlation that relied on the correlation between background and schooling are
de..nitely plausible, given the results in Table 4.

Finally, Table 5 shows the impact of schooling, other early life behaviors and wealth on the

four health behaviors included in the analysis. BMI is estimated with OLS, and the other three
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are estimated by ordered probit. Positive coe®cients represent increased body mass, increased
(current) smoking, increased drinking, and increased exercise. For each behavior, the coe¢cients
for both schooling and wealth are highly signi..cant in each case. It should be noted, however, that
the estimated erects of these variables are small and the models as a whole explain only about 3%
of the variation in the behavioral variables. Thus a variety of forces other than either schooling or

wealth are determining the behavioral variables.

5. Conclusions

Which of the variety of theories discussed in Section 2 ..nd empirical support from the analysis
here, and which are rendered suspect? If anything, the results here seem to imply that almost
everything matters, but no one explanation dominates. | ..nd two of the results here particularly
striking. First, the simple correlation between years of schooling and the incidence rate of disease
in later life are very high for six of the eight diseases studied. It is not surprising that health status
at a point in time is correlated with schooling, but that the incidence rates of disease (the rate of
decline, in other words) should be so strongly associated with an early life variable such as disease
is not necessarily expected. Second, this correlation is completely eliminated or mostly eliminated
by including the post-schooling variables for all the diseases, even though the variables included
are far from what an exhaustive list might contain.

Evidence for direct ecects, through behavior, on health is compelling in this analysis. Each piece
of the puzzle ..ts together. Education is shown to impact behavior, and behaviors, particularly
smoking and diet, infucence health. However, it is also the case that wealth infuences health
behaviors. Thus both the direct and indirect components of the health capital pathway in equation
2.5 can be supported. Furthermore, since background variables have a strong impact on both

schooling and income, a strong case can be made that the background variables—genetics, partental

28



investments in health, parental socioeconomic status and early-life preference formation—are very
important in explaining the schooling-health correlation. These variables on their own explain a
substantial chunk of the simple correlation for most diseases.

It does not appear to be the case, however, that the background variables have a signi..cant direct
impact on disease incidence. Wealth also does not have a direct impact. Thus the schooling-health
correlation may be largely “incidental,” but the pathway is, nonetheless, through the post-schooling
behavior of the agent. This implies that no role is found for the hierarchy stress hypothesis that has
received so much attention recently. The Fuch’s hypothesis, on the hand, remains highly plausible,
especially if one believes that the childhood variables that are shown to have such strong impacts
on schooling are also found to be correlated with the rate of time preference.

Finally, if the diseases under analysis were limited to stroke, diabetes, hypertension and psycho-
logical disorders, it would seem very straightforward that schooling acects disease (either directly
or indirectly through income) by alterning post-schooling behavior. The addition of lung disease
and arthritis, would pose a bit of a puzzle, since reasonably large schooling ecects remain even
after controlling for other covariates. But the inclusion of heart disease and cancer throw a con-
siderable wrench in works. Particularly troubling is heart disease, which has strong behavioral
risk factors. While others have found a similar relationship between schooling and heart disease,
none of the theories advanced can readily explain why heart disease should dicer so markedly from
other diseases such as lung disease or stroke. These ..ndings point to the importance of pushing
our theories to explain not only health in general, but also to account for the extensive variation

in the types of health conditions that people face in later life.
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Table 1: Disease Prevalence by Years of Schooling

Years of Schooling

Disease 0-11 12 13-15 16 17+
Arthritis 46.6% 38.8% 34.6% 28.5% 26.9%
Hypertension 42.4% 37.7% 36.9% 34.7% 33.4%
Psych. Disorders 16.3% 10.3% 9.5% 8.9% 6.8%
Heart Disease 16.0% 12.5% 11.8% 11.0% 10.0%
Diabetes 14.2% 9.2% 8.6% 7.4% 6.9%
Lung Disease 12.8% 7.9% 7.3% 3.5% 4.8%
Cancer 6.0% 5.7% 5.6% 5.7% 4.4%
Stroke 3.9% 2.3% 2.4% 1.4% 2.0%
N=9825

Notes: Data are from 1992 Health and Retirement Survey. Includes men and women aged 51-61.



Table 2: Schooling Effects: Proportional Hazard Results

Model

M1: Schooling Alone

M2: M1 + Age + Sex

M3: M2 + Race

M4: M3 + Early Life Variables

(Reduced Form)

M5: M4 + Assets

Mb5a: M5 w/o Early Life Vars.

M6: M5 + Health Behaviors

M6a: M6 w/o Early Life Vars.

M7: M6 + Baseline Health

M7a: M7 w/o Early Life Vars.

Cumulative Incidence Rate

Percentage Change in the Hazard Rate Attributable to One Additional Year of School:

Psych.

Stroke Diabetes Disorders
-10.0% -9.1% -9.1%
(-6.26) (-8.55) (-8.84)
-9.5% -8.8% -9.3%
(-5.92) (-8.32) (-8.92)
-8.2% -6.5% -9.2%
(-4.07) (-5.15) (-7.59)
-5.8% -5.6% -7.6%
(-2.36) (-3.61) (-5.30)
-3.6% -4.3% -6.0%
(-1.42) (-2.62) (-3.96)
-4.4% -5.4% -6.3%
(-1.89) (-3.67) (-4.57)
-1.5% -1.6% -5.2%
(-0.57) (-0.92) (-3.29)
-2.7% -2.8% -5.3%
(-1.09) (-1.81) (-3.59)
0.7% -0.4% -3.1%
(-0.24) (-0.22) (-1.85)
0.0% -1.2% -2.7%
(-0.01) (-0.77) (-1.78)
2.4% 6.7% 7.5%

Lung Heart
Disease Hypertension Arthritis Disease Cancer
-8.4% -5.1% -4.9% -2.6% -0.2%
(-7.47) (-5.77) (-7.50) (-2.54) (-0.14)
-8.2% -5.1% -4.7% -2.4% 0.1%
(-7.26) (-5.80) (-7.03) (-2.41) -0.06
-11.4% -3.9% -5.0% -3.2% -0.9%
(-8.15) (-4.05) (-6.56) (-2.74) (-0.53)
-8.3% -2.7% -3.9% -2.0% 1.8%
(-4.64) (-2.26) (-4.29) (-1.33) -0.83
-6.2% -2.1% -3.5% -0.6% 3.1%
(-3.25) (-1.71) (-3.67) (-0.41) (-1.33)
-7.6% -2.3% -3.9% -0.2% 0.0%
(-4.65) (-2.06) (-4.41) (-0.14) (-0.02)
-4.0% -1.4% -3.1% 1.2% 3.6%
(-1.92) (-1.10) (-3.09) (-0.73) (-1.56)
-5.4% -1.7% -3.5% 1.8% 0.6%
(-3.05) (-1.49) (-3.83) -1.27 -0.29
-2.0% -0.7% -2.3% 2.9% 4.3%
(-0.95) (-0.54) (-2.36) (-1.75) (-1.80)
-3.1% -1.0% -2.6% 4.2% 1.2%
(-1.69) (-0.86) (-2.83) (-2.83) (-0.60)
5.0% 18.1% 29.0% 9.4% 4. 7%



Table 3: Correlates of Disease--Proportional Hazard Regressions

Variable

Education:

Age:
Sex: Female

Race:White
Race:Black
Race:Hispanic
Race:Other

Childhood Health: Excellent
Childhood Health:Very Good
Childhood Health:Good
Childhood Health:Fair
Childhood Health:Poor

Childhood SES: High
Childhood SES: Average
Childhood SES: Poor
Childhood SES: Varied

Childhood transience:
Childhood financial help:

Father Employed
Father Unemployed
Father not at Home

Father's Education:
Mother's Education:

Log of Household Wealth
Health Insurance: 1=yes, 0=no

Never Smoked

Curr. Smoking: Light

Curr. Smoking: Moderate
Curr. Smoking: Heavy
Curr. Smoking: Very Heavy
Prev. Smoking: Light

Prev. Smoking: Moderate
Prev. Smoking: Heavy
Prev. Smoking: Very Heavy

Psych. Lung Heart Hyper-
Stroke Diabetes Disorders Disease Arthritis Disease tension Cancer
+ - _* _ k% +* _ 4%
+*** +*** _kkk +~k* +*** + - +***
_ _kkk REK + REK _kkk + _
reference
+ REK _kkk _ _ k% REK _
+ REK _ *kk _* _kkk + _
- E el + + - - + +
reference
- k% +** - +** - + +
- + + + % + + -
- + S ekl + + + -* +
+¥* + +¥* + - + +* -
reference
_kkk _ _ + _ _ _ _*
Sk - - + + - - +
+ - - + S ekl - - +
- - + - + - + k%
xk + + + - + - +
reference
+ + +* - +* + + -
- - +*** - - + +~k* *k%k
- + + - - + - +
- - - + + - - -
-* - _k - - - *kk _
- - - + + + + ¥
reference
+ + % +* % + + +
+ +¥* + FHxx +* +* + +
R ER L R R + R - R
+*** +* + +*** + +** + +**
- + +* + + - ¥ +
+ + S ekl + % + + +
% + + + + + + +
+* + + % +* + - -

Notes: +/- signs indicate sign of coefficients: p-values are * <.1; ** <.05; ***<.01



Table 3: Cont.

Variable

Non-Drinker

Daily Drinks: <1
Daily Drinks: 1-2
Daily Drinks: 3-4
Daily Drinks: 5+

No Exercise
Exercise: Light
Exercise: Moderate
Exercise: Heavy
Exercise: Very Heavy

Body Mass Index
Body Mass Index Squared

Marital Status: Married
Marital Status:Cohabiting
Marital Status:Separated
Marital Status:Divorced
Marital Status:Widowed
Marital Status:Never Married

Baseline Health: Excellent
Baseline Health:Very Good
Baseline Health:Good
Baseline Health:Fair
Baseline Health: Poor

Stroke

Diabetes
Psychological Disease
Lung Disease

Arthritis

Heart Disease
Hypertension

Cancer

Psych. Lung Heart Hyper-
Stroke Diabetes Disorders Disease Arthritis Disease tension Cancer
reference
- _kkk - - +* - + 4%
- - - + E - + +
- - - - - - + +
+ - + - - - + +
reference
+ _kk - - - - - -
- + - + _wE - + +
_ _kkk - - + - - -
- - - *kk 4% _ _kk +
- R + + R + R +
+ _kkk _ _ k% _ _kkk +
reference
+ - + -* + + - +
- + + - - - - +
- + + + Sk - - -
- - - + k% + + _*
- + - - + - - +
reference
- R + + R +*% + -
+ +*** +~k* +*** +*** +*** + +
+*** +*** +*** +*** +*** +*** + -
+*** +*** +*** +*** +*** +*** +~k* -
+ + Sl + - +* -
+*** + - + +*** + -
- - S ekl +* + + +
+ + + + FHxx +* +
+ - +** +*** +*** + +***
+ - S ekl % + + -
+** +*** - + + +*** +
- - + + - +* +
***< ) 0 1

Notes: +/- signs indicate sign of coefficients: p-values are * <.1; ** <.05;



Table 4: Early-Life Correlates of Schooling

Dependent Variable: Years of Schooling

Variable
Age:
Sex: Female=1

Race:White
Race:Black
Race:Hispanic
Race:Other

Childhood Health: Excellent
Childhood Health:Very Good
Childhood Health:Good
Childhood Health:Fair
Childhood Health:Poor

Childhood SES: High
Childhood SES: Average
Childhood SES: Poor
Childhood SES: Varied

Childhood transience:
Childhood financial help:

Father Employed
Father Unemployed
Father Not at Home

Father's Education:
Mother's Education:
Intercept

N=
R-squared

Coeff. t-stat.
-0.018 -1.83
-0.260 -4.20

reference
-0.488 -5.00
-2.268 -12.52
0.704 2.59
reference
-0.386 -5.36
-0.769 -8.93
-0.470 -2.92
-1.386 -4.92
reference
-0.637 -5.14
-1.164 -8.18
-0.394 -1.14
0.000 0.00
0.120 1.11
reference
0.037 0.43
-0.394 -3.18

0.177 15.56
0.193 14.55
11.340 18.92

7676
0.300



Table 5: Correlates of Health Behaviors

Variable
Education:
Age:

Sex: Female=1

Race:White
Race:Black
Race:Hispanic
Race:Other

Childhood Health: Excellent
Childhood Health:Very Good

Childhood Health:Good
Childhood Health:Fair
Childhood Health:Poor

Childhood SES: High
Childhood SES: Average
Childhood SES: Poor
Childhood SES: Varied
Childhood transience:
Childhood financial help:

Father Employed
Father Unemployed
Father Not at Home

Father's Education:
Mother's Education:

Log of Household Wealth
Health Insurance
Intercept

N=
R-squared

BMI
OLS
Coeff.

-0.088
-0.039
-0.564

1.580
0.360
-0.844

-0.102
-0.157
-0.165
-0.079

0.300
0.275
0.745
-0.238
-0.043

0.274
0.031

-0.074
-0.012
-0.076

0.018
31.769

7598
0.033

t-stat.

-3.64
-2.04
-4.84

7.64
1.34
-1.79

-0.71
-0.92
-0.56
-0.15

1.15
0.96
1.00
-1.35
-0.22

1.57
0.13

-3.51
-0.49
-3.00

0.09
26.68

Smoking Drinking Exercise
Ordered Probit Ordered Probit Ordered Probit
Coeff. t-stat. Coeff. t-stat. Coeff. t-stat.
-0.050 -7.62 0.042 6.97 0.048 8.53
-0.029 -5.39 -0.003 -0.74 -0.004 -1.03
-0.144 -4.37 -0.438 -15.77 -0.134 -4.90
-0.318 -7.03 -0.046 -1.03 -0.014 -0.34
-0.552 -7.53 -0.006 -0.10 0.086 1.51
-0.176 -1.66 -0.442 -3.81 -0.077 -0.75
-0.046 -1.16 -0.004 -0.11 -0.089 -2.70
-0.094 -2.02 -0.085 -2.18 -0.045 -1.20
-0.103 -1.36 -0.048 -0.72 0.020 0.31
0.108 0.88 0.065 0.44 -0.353 -3.14
-0.039 -0.52 -0.134 -2.21 -0.092 -1.42
-0.015 -0.18 -0.191 -2.81 -0.066 -0.95
-0.069 -0.38 0.034 0.23 -0.096 -0.63
0.085 1.81 -0.010 -0.24 -0.001 -0.02
0.031 0.56 0.076 1.64 0.045 1.01
0.000 0.00 0.044 1.15 0.000 -0.01
0.081 1.41 0.132 2.54 -0.136 -2.80
-0.002 -0.28 0.015 2.87 0.019 3.84
0.010 1.50 0.014 2.47 -0.003 -0.53
-0.064 -11.92 0.024 3.86 0.040 7.92
-0.245 -5.03 -0.116 -2.35 0.050 1.07
7598 7598 7598
0.032 0.038 0.024



