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Abstract

There is a positive gradient relating educational attainment and health, yet the causal direction of
the gradient is not clear. Does higher education improve health—an education gradient in health.
Or do the healthy become highly educated—a health gradient in education? This study addresses
the direction of the gradient by tracking changes in educational attainment and self-rated health
(SRH) from age 15 to age 31 in the National Longitudinal Study of Youth, 1997 cohort
(NLSY97). Ordinal logistic regression shows that high-SRH adolescents are more likely to
become highly educated, partly but not entirely because adolescent SRH is associated with
adolescents’ academic performance, college plans, and family background. Fixed-effects
longitudinal regression shows that changes in educational attainment have little effect on SRH at
age 31. Completion of a high school diploma has no effect on SRH at age 31, while completion
of an associates, bachelors, or graduate degree have effects that, though significant, are quite
small (less than 0.1 points on a 5-point scale). While it is possible that educational attainment
would have greater effect on health at older ages, at age 31 what we see is primarily a health

gradient in education, not an education gradient in health.
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Introduction

More educated adults enjoy better health. At every age, adults with higher degrees or
more years of education have fewer health risk factors, lower incidence of disease, and lower
mortality (Cutler and Lleras-Muney 2008; Mirowsky and Ross 2003). Overall, more educated
adults are more likely to rate their health as “excellent” or “very good” rather than “fair” or
“poor” (Bauldry 2014). This association is widely known as the education gradient in health, a
label makes health the dependent variable, implying that that education has a causal effect on
health.

While the notion of an education gradient in health is familiar, from a different
perspective the same gradient can be interpreted as a health gradient in education. This phrase
implies that health and its correlates are predictive of educational attainment. Children and
adolescents with better health tend to persist longer in school, complete more advanced degrees,
and become more-educated adults (Palloni 2006).

It is of course possible that the gradient flows both ways, in which case we would have a
story of cumulative advantage. Healthier children and adolescents would become more educated,
and their education would make them even healthier relative to their less-educated peers. In that
case, what we observe in adulthood would be partly a health gradient in education and partly an
education gradient in health—perhaps best described by a direction-neutral term such as the
education-health gradient (Conti, Heckman, and Urzua 2010) or perhaps the health-education
gradient. In the remainder of this paper, we call it simply the gradient.

It is important for several reasons to understand the direction of the gradient. First, the
direction of the gradient is fundamental to understanding aspects of social stratification, helping
to clarify whether health is stratified by education or whether education is stratified by health.

Second, the direction of the gradient is fundamental to evaluating the promise of social programs
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that are designed to reduce inequalities in health or educational opportunity. If what we have is
primarily a health gradient in education, then programs designed to improve the health of poor
children—such as nurse home visits or expansions of public and subsidized health insurance—
might be expected not just to improve health but to substantially improve academic performance
and persistence (Campbell et al. 2014; Case, Fertig, and Paxson 2005). On the other hand, if
what we have is primarily an education gradient in health, then programs that encourage high
school and college completion—such as tuition subsidies and early warning systems that identify
students at risk of dropout—might be expected not just to improve human capital but to improve
population health and reduce the cost and burden of chronic disease.

In this article, we review theoretical mechanisms that might lead to either a health
gradient in education or an education gradient in health. We then review the empirical evidence
on the gradient, and assess the promise of different research designs in evaluating the gradient’s
direction. Finally, we carry out a new longitudinal study which tracks changes in educational
attainment and self-rated health from age 15 to age 31.

Our longitudinal study finds that at age 31 nearly all of the gradient is due to the higher
educational attainment of healthier adolescents, rather than the effect of higher education on
adult health. What young adults display is primarily a health gradient in education rather than an

education gradient in health.

Theoretical Mechanisms
The education gradient in health

Research arguing for an education gradient in health is often motivated by causal theories

holding that higher educational attainment helps to maintain and improve health through several
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mechanisms. In sociology, perhaps the leading causal theory distinguishes between economic,
social-psychological, and lifestyle mechanisms through which educational attainment can limit
health insults and improve health-seeking behavior (Ross and Wu 1995). Under the economic
mechanism, higher education leads recipients away from the health risks and dangers associated
with low-skill occupations (such as mining or construction), and into work that is relatively safe,
stable, low stress, subjectively fulfilling, and high paying (Mirowsky and Ross 2003). According
to the social-psychological mechanism, higher education increases perceived and experienced
social support, which serve as a buffer against health insults (Thoits 1995), and higher education
also increases “learned effectiveness,” or the direct social-psychological behavioral mechanisms
that allow adults to successfully navigate potential health setbacks without being disarmed by
stress or poor coping skills (Mirowsky and Ross 2003).

In addition to preventing poor health, a central mechanism by which higher education
might improve health is “health lifestyle.” More-educated adults are more likely to engage in
healthy behaviors, such as exercise, and less likely to engage in unhealthy behaviors, such as
smoking (Ross and Wu 1995). The theorized effect of education on health lifestyle is attributed
partly to increased personal control (Ross and Wu 1995) and partly to education’s equipping
adults with a better understanding of the health consequences of their behavior (Nayga 2000).

Outside of sociology, different causal mechanisms are used to argue for an education
gradient in health. Physicians and economists are more likely to emphasize the role of the
medical delivery system, pointing out that more-educated adults have more and better health
insurance (Andrulis 1998), have higher-quality doctor’s visits (Fiscella et al. 2000), and make
greater use of advanced medical technology (Lleras-Muney and Lichtenberg 2002). It has also

been suggested that higher education tends to increase future orientation, perhaps by increasing
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income and the prospects for a comfortable old age; future orientation in turn it theorized to

increase investments in long-term health (Becker and Mulligan 1997).

The health gradient in education

While the idea of an education gradient in health is perhaps the most common perspective
in social research, an emerging counter-perspective argues that the gradient is at least partially a
health gradient in education. Starting quite early in the life course, health and its correlates affect
educational development and attainment (Conti et al. 2010). Some accounts of the health
gradient in education claim that health affects educational attainment by delaying cognitive
development (Hack, Klein, and Taylor 1995; Lynch 2011) and by limiting participation in
schooling. For example, children and adolescents with poor health, including low birth weight
and poor self-rated health, attend school less regularly, earn lower grades, more frequently drop
out of high school or college, and commonly fail to reach as high a level of education as their
healthier counterparts (Conley and Bennett 2000; Haas 2007; Jackson et al. 2006; Needham,
Crosnoe, and Muller 2004). In support of this perspective, an encompassing review of chronic
health problems and student performance found that infrequent school attendance and low
academic achievement have a close association with a variety of chronic health conditions (Taras
and Potts-Datema 2005).

A second explanation for the health gradient in education is that poor adolescent health
negatively affects students” mental health and interactions with peers and teachers, resulting in
poor evaluations, social isolation, and disengagement from school (Crosnoe 2007; Crosnoe and
Muller 2004; Haas and Fosse 2008; Mustillo et al. 2003; Needham et al. 2004).

Another mechanism, emphasized in economics, is that good health increases subjective

life expectancy, which can increase future orientation and make individuals more receptive to
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long-term investments such as higher education (Becker and Mulligan 1997; Cutler and Lleras-
Muney 2008; Steinberg et al. 2009). In the extreme, an adolescent diagnosed with a life-
threatening chronic illness might see little point in spending much of their remaining time in
school.

While health could have a causal effect on educational attainment, the higher educational
attainment of healthier individuals could also be due to confounding advantages associated with
social background. Advantages may be social or economic; for example, having wealthy or
highly educated parents is predictive of good health, strong cognitive skills, and high educational
attainment (Hayward and Gorman 2004; Orr 2003), while childhood disadvantage is associated
with cognitive limitations (Sirin 2005) and health problems (Gorman 1999; Lynch 2011; Palloni
2006). From this perspective, the association between health and education is in place early in
childhood, or even before birth, and persists throughout the life course and into future
generations.

Rather than being consequences of health or education, psychological characteristics such
as future orientation may also be causes in their own right. Early differences in future
orientation, either learned or innate, may affect willingness both to pursue higher education and
to maintain or improve health (Conti et al. 2010). Other psychological strengths may also affect
both education and health; for example, both good health and high educational attainment are
predicted by intelligence (Gottfredson 2004), by personality traits such as conscientiousness,
agreeableness, and extraversion, and by non-cognitive skills such as motivation, self-control, and
the ability to delay gratification (Palermo and Dowd 2012). To some degree these psychological
traits are associated with family background, but psychological traits also have an independent
effect which helps to explain why some children rise above or fall below the station of their

parents (Roberts et al. 2007).
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Notice that some of these accounts offer alternative explanations for the healthier
behaviors of highly educated adults. Rather than being an effect of education, healthy behavior
could be a sign of advantaged upbringing, or a consequence of a future orientation that also leads

adults to complete higher education.

Research designs

Social scientists have employed a variety of research designs to investigate the gradient
relating health to education. Studies looking for an education gradient in health frequently
examine the association between educational attainment and health outcomes in adulthood, while
studies looking for a health gradient in education often investigate the role of early health insults
in predicting or shaping future educational attainment. Below we review the research designs

associated with both approaches, then describe our own design.

Adult studies and the education gradient in health

Some studies, motivated by the idea of an education gradient in health, focus on adults.
These studies use path analysis to regress adult health outcomes on adult educational attainment,
with mediating paths to illustrate how the effect of educational attainment on health might be
mediated by variables such as resources (e.g., income, health insurance), health behaviors (e.g.,
smoking, exercise), or psychological strengths (e.g., sense of control) (Mirowsky and Ross
2003).

The weakness of such designs is that the direction of causality is assumed rather than
demonstrated. Drawing a path from educational attainment to health does not ensure that that is
the direction in which causality actually flows. One could easily reverse the path and argue that

adult health—or rather its precursors in adolescence—affects educational attainment.
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This causal ambiguity is especially evident in cross-sectional studies, where the temporal
order—did education precede health or did health precede education?—cannot be determined.
Longitudinal studies begin to address this issue, but only if they stretch back to adolescence or
childhood so that we can observe individuals’ health outcomes before they became highly
educated. Unfortunately, much longitudinal research on the gradient begins in middle age or
later, so that over the years of the study we can only observe changes in health, not changes in
educational attainment (Lantz et al. 2001; Ross and Mirowsky 1999). The question of causal
ordering remains unresolved.

Some adult studies incorporate control variables (such as race and gender) into a model
that uses educational attainment to predict adult health. These control variables can be used in a
regression model (Adler et al. 1994; Kimbro et al. 2008; Mirowsky and Ross 2003; Ross and Wu
1995), or they can be used to construct propensity scores on which more- and less-educated
adults are matched (Schafer, Wilkinson, and Ferraro 2013). It is not clear, however, how much
the use of observed control variables accomplishes. In our own analyses, below, we find that
even a long list of control variables is not adequate to explain the higher educational attainment
of healthier adolescents. It is therefore questionable whether controlling for these same variables
is adequate to correct for preexisting health differences between more and less educated adults. If
preexisting differences are present, then some adult studies likely overestimate the causal effect
of educational attainment on health. The effects of potential mediators may be biased as well.

An alternative to control variables is to examine health differences and education
differences between siblings or twins (see Lundborg 2012 for an example). Twin and sibling
models make within-family comparisons that hold constant unobserved factors that are shared
within families. Sibling studies models typically find that there is a health gradient in education;

that is, child and adolescent health predict educational attainment (Conley and Bennett 2000;
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Haas and Fosse 2008; Jackson 2009). However, sibling studies do not necessarily support the
idea of a strong educational gradient in health. Some sibling studies have found that the effect of
educational attainment on adult health is small (Kemptner, Jurges, and Reinhold 2011) and
sometimes nonsignificant (Haas 2006).

Another approach to estimating education’s effect on health is to find an instrumental
variable, such as a change in compulsory schooling laws, which affects educational attainment
without affecting health through any other path. Studies using instrumental variables have
arrived at mixed conclusions. One instrumental variable study found that the effect of
educational attainment on self-rated health was small or insignificant (Arendt 2005), but another

instrumental variable study found a large and significant effect (Silles 2009).

Adolescent studies and the health gradient in education

Unlike studies of the education gradient in health, studies of the health gradient in
education commonly begin in adolescence. Well before education is complete, substantial health
gaps exist between adolescents who will and will not complete higher levels of education, so that
measures of adolescent health—including self-rated health (Haas and Fosse 2008; Jackson
2009)—can be used to predict educational attainment. However, many adolescent studies do not
follow their subjects into adulthood and so cannot examine whether the health-education

narrows, expands, or remains stable after educational attainment is complete.

Our approach
In our study, we start with adolescents (age 15) but we follow them until age 31. By

observing their self-rated health both before and after their education is complete, we are able to
assess the education gradient in health with a rigor that is rarely possible in studies that begin

after education is complete, or in studies that stop as soon as education is complete.
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We use adolescent self-rated health to predict adult educational attainment; this is our
estimate of the health gradient in education. We then use a fixed effects model to estimate the
effect of changes in educational attainment on changes in self-rated health; this is our estimate of
the education gradient in health. A similar approach has previously been used to clarify the

causal relationship between education and body mass index (von Hippel and Lynch 2014).

Data

We analyze the 1997 cohort of the National Longitudinal Survey of Youth (NLSY97), a
nationally representative probability sample of all American youth supplemented by oversamples
of blacks and Hispanics. The NLSY97 is a longitudinal study of 8,984 participants who were 12
to 18 years old on December 31, 1996 and then interviewed every year from 1997 until 2011, so
that the youngest participants were followed from ages 12 to 26 and the oldest participants were
followed from ages 18 to 32. By multiply imputing longitudinal variables®, we obtain a balanced

panel that runs from age 15 to age 31.

Key variables

Our key longitudinal variables are educational attainment and self-rated health (SRH).
We define educational attainment as an ordinal variable with five levels: (1) high school not
completed (yet), (2) high school diploma or GED completed, (3) associate’s degree completed,

(4) bachelor’s degree completed, and (5) graduate degree completed.

! To impute missing values, we reshaped the longitudinal data into wide format, so that all the
information available on a given respondent was summarized in a single row, with SRH and
educational attainment at age 15, 16, etc. recorded in separate columns, one column for each
variable and age (Allison 2001). The reshaped data was imputed ten times using the mi impute
chained command in Stata 12, in which each variable is imputed by iteratively regressing it on
all the other variables. Ordinal regression models were used to impute educational attainment
and SRH, while normal regression models were used to impute continuous variables.
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Figure 1a presents a stacked bar chart that summarizes how the distribution of
educational attainment in the NLSY97 changes from age 15 to age 31. As expected, the
percentage of respondents with higher degrees increases as respondents get older. The bulk of
high school diplomas are completed by age 19; the bulk of associate’s degrees are completed by
age 23; the bulk of bachelor’s degrees are completed by age 25; and completion of graduate
degrees slows by age 29. What this means is the data offer about 13 years of follow-up to
estimate the effect of a high school diploma, 10 years to estimate the effect of an associate’s
degree, 6 years to estimate the effect of a bachelor’s degree, and just 2 years to estimate the
effect of a graduate degree. Figure 1a also shows that many more respondents finish bachelor’s
degrees than associates or graduate degrees. Considering both sample size and length of
followup, our power is greatest for detecting the effect of a high school diploma, and perhaps
next-greatest for detecting the effect of a bachelor’s degree.

Our other key variable is self-rated health (SRH), defined as respondent’s answer to the
question “In general, how is your health?” SRH is an ordinal variable with five levels®: (1) Poor, (2)
Fair, (3) Good, (4) Very Good, and (5) Excellent. Although SRH is less informative than a
comprehensive health exam, it is a global measure and more informative than almost any
individual health measure such as BMI or blood pressure (Jylhd 2009). Although somewhat
subjective and just 55% reliable (Boardman 2006), SRH is correlated with a variety of chronic
health conditions and health risk factors (Singh-Manoux et al. 2006), as well as functional and
emotional conditions that are difficult to assess by exam or questionnaire, but are observable to
respondents—such as susceptibility to infection, aches, depression, and fatigue (Jylha 2009).

SRH is a strong predictor of future illness, debility, and mortality (Ferraro and Farmer 1999;

2 In the survey data, poor is coded as 5 and excellent is coded as 1. We reversed the numerical coding so
that larger numbers represent better health.
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Idler and Benyamini 1997) and a good predictor of educational attainment (Haas and Fosse
2008; Jackson 2009), as our results will confirm.

Figure 1b presents a stacked bar chart that summarizes how the distribution of SRH
changes from age 15 to age 31. The vast majority of young respondents describe their health as
either good (3), very good (4) or excellent (5) in all years of the survey, but there is a gradual
decline with age, as the modal category shifts from excellent to very good health and the lower

categories grow as well.

Covariates

Both educational attainment and SRH are correlated with a number of other variables that
will be important to control in certain analyses. To describe respondents’ family of origin, we
used race/ethnicity, mother’s and father’s educational attainment, family income and wealth at
the start of the survey in 1997, and number of parents in the home when the respondents was 17
years old. To measure intelligence and ability, we used the respondent’s score on the Armed
Services Vocational Aptitude Battery (ASVAB), a job-placement test which has a about .8
correlation with 1Q test scores (McGrevy and Others 1974). NLSY97 respondents took the
ASVAB in the first wave of the NLSY97, when they were aged 12 to 16; scores were converted
by NLSY97 staff to an age-specific percentile. To measure academic achievement, we used the
respondent’s high school grade point average (GPA, with a possible range of 0-4.0).

Several additional variables that could be associated with both health and educational
attainment were also included. To measure school engagement, we included measures of peer
school engagement, as reported by the respondent: the proportion of peers likely to attend
college or regularly skip class (measured 1 to 5, where 1 = almost none and 5 = almost all).

Given that social-psychological factors might be correlated with perceived health and
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educational attainment, we included a number of variables measuring whether the respondent
was bullied in childhood; whether the respondent often lies or cheats; and whether the youth is
often depressed. Additional potential confounders include respondent’s answers to several
questions about future orientation. At age 17, respondents are asked to assess their probability of
dying by age 20, becoming a parent, or graduating high school by age 20, and of earning a
college degree and working more than 20 hours a week by age 30. Pessimistic answers to these
questions may be viewed as reflecting a poor future orientation.

Table 1 summarizes the covariates used in the analyses, giving their means, standard

deviations, and correlations with SRH.

<Table 1 near here=>

Methods

To estimate the health gradient in education, we fit ordinal logistic regressions in which
SRH at age 17 was used to predict the highest degree obtained by age 31. The regressions were
fit both with and without covariates including family structure and parents’ education, income,
family wealth, ASVAB scores, high school GPA, self and peer school engagement, social-
psychological factors, and race/ethnicity. The models that we present use SRH at age 17 as a
linear predictor. Similar but less easily interpreted results were obtained if we broke SRH into a
set of dummy variables.

To estimate the education gradient in health, we contrast two approaches, one naive and
one sophisticated. The naive approach regresses SRH on educational attainment at age 31, with
no covariates. Although common enough, this approach cannot clarify whether we are looking at

an education gradient in health or a health gradient in education or.
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A more sophisticated approach regresses time-varying measures of SRH, from age 15 to
age 31, on individual fixed effects and time-varying measures of educational attainment, coded
as a series of dummy variables that turn from 0 to 1 in the year when respondents achieve (1) a
high school diploma, (2) an associate’s degree, (3) a bachelor’s degree, or (4) a graduate degree.
This fixed-effects model comes closer than the naive regression model to estimating the true
causal effect of educational attainment on SRH. A fixed effect model is better than simply
adding control variables to a regression, because the fixed effects control not only for observed
confounders, but also for unobserved confounders provided they do not change with age (Allison
2009). In addition, the fixed effects absorb some idiosyncrasies in the way that different
respondents use the SRH scale. For example, between two respondents with identical objective
health, one may describe their health as merely “very good” while the other describes it as
“excellent.” The rose-tinted perspective of the second respondent will be absorbed in their fixed
effect, provided their perspective does not darken as they grow older.

Since fixed-effects models do not control for time-varying confounders, our analyses
include dummy variables for every age from 15 to 30 (omitting age 31). These age dummies
adjust for the general downtrend in SRH as respondents grow older. Controlling for this
downtrend is important because age is confounded with educational attainment.

In sum the model is

SRH; = p + Bo; + preducy + frage; + uy
where SRH;; is the self-rated health of individual i at wave t of the survey. The intercept u is the
average value of SRH for 31-year-old high-school dropouts. S,; are the individual fixed effects,
constrained to have an average of 0. 3, is a vector containing the coefficients of educ;;, which is
a vector of 4 dummy variables representing completion of levels of education ranging from a

high school diploma/GED to a graduate degree (high school noncompleters are the omitted
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category). 8, is a vector containing the coefficients of age;; which is a vector of dummy
variables for each age from 15 to 30 (31 is the omitted category). Finally, u;; is a random
residual assumed to be independent of other variables and internally uncorrelated. We also fit a
variant of the model in which u;; was autocorrelated with an AR(1) structure. The results were

practically identical and are omitted to save space.

Results

Figure 2 shows what we call the “health gradient in education.” For each level of SRH at
age 17, the figure gives a stacked bar chart showing what percentage of respondents complete
lower and higher degrees of education by age 31. The figure shows graphically that there is a
strong tendency for healthier adolescents to become more highly educated. For example,
adolescents with excellent SRH are more than twice as likely to complete at least a bachelor’s
degree than are adolescents with fair or poor SRH (38% vs. 15%).

Table 2 models the health gradient in education more formally by fitting an ordinal
logistic regression that uses SRH at age 17 to predict five levels of educational attainment at age
31. The baseline estimates in Model 1 confirm that healthy adolescents tend to become more
highly educated. A one-unit increase in SRH predicts a 38% increase in the odds of earning a
higher degree.

Table 2 shows that about half of the health gradient in education can be explained by
control variables, especially family background, ASVAB score, GPA, and the self-assessed
probability of completing high school, completing college, or becoming a teen parent. Net of
these confounders, however, a one-point increase in SRH at age 17 still predicts a 19% increase

in the odds of earning a higher degree. The net predictive value of SRH could be explained by
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omitted confounders, or it could indicate that SRH itself has a causal effect on educational
attainment; for example, poor self-perceived health could limit respondents’ future orientation,
or could limit their energy to focus on schoolwork.

The results so far establish that there is a health gradient in education. How much does
that affect our estimate of the education gradient in health? Table 3 addresses this question by
showing, in parallel columns, (1) the estimates from an OLS regression of SRH on educational
attainment at age 31, and (2) the estimates from a fixed-effects regression that uses changes in
educational attainment to predict changes in SRH from age 15 to age 31.

Figure 3 summarizes the estimates graphically. The differences between the estimates are
striking. The OLS estimates have a familiar stair-stepped appearance, with each educational level
significantly healthier than the one below it. For example, 31-year-olds with a bachelor’s degree
have SRH that is 0.5 points higher, on average, than 31-year-olds who never completed high
school. This is a large difference; it is equivalent to half the difference between good and very
good health, or half the standard deviation of the SRH scale at age 31.

The fixed-effects estimates, by contrast, are relatively flat, with no significant SRH
benefits to completing a high school diploma or GED. Completion of an associate’s, bachelor’s
or graduate degree does significantly improve SRH according to the fixed effects model, but the
improvement is just 0.04-0.08 points on the SRH scale—statistically significant, but less than a
tenth of a standard deviation, and only about 15% of the corresponding OLS estimates.

Figure 4 summarizes the evolution of the gradient in a single graph, showing trends in
SRH separately for respondents by educational attainment at age 31. At age 15, about 8 years
before respondents typically finish college, adolescents who will eventually receive a bachelor’s
degree have higher average SRH than adolescents who will not. This gap grows by less than a

tenth of a point over the next 16 years. On the whole, it appears that educational attainment does
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little to modify the gradient that already exists before education is complete.

Conclusion

The results in this study suggest that what we observe at age 31 is primarily a health
gradient in education, rather than an education gradient in health. In some ways this finding is
not surprising. There is an established literature showing that healthier adolescents tend to
become more highly educated (Crosnoe 2007; Gortmaker et al. 1993; Haas and Fosse 2008; von
Hippel and Lynch 2014; Jackson 2009), and strong causal research designs commonly show that
the benefits of education for health are considerably smaller than a simple regression of health on
educational attainment would suggest (Conti et al. 2010; von Hippel and Lynch 2014; Lundborg
2012). However, many studies continue to regress adult health on adult educational attainment
(Cundiff et al. 2013; Holmes and Zajacova 2014; Olshansky et al. 2012; Reagan and Salsberry
2014; Zajacova, Hummer, and Rogers 2012), without taking sufficient precautions to control for
the health gradient that exists before education is complete. It seems plausible that these studies
implicitly overestimate the education gradient in health because they neglect the health gradient
in education.

A key limitation of our study is that it ends at age 31. In some respects this is an early
end. Age 31 is just 2-3 years after graduate school and 2-3 decades before most adults show any
sign of chronic illness or disability. In other respects, however, age 31 is not so early. Self-rated
health has noticeably declined by age 31; respondents half as likely to rate their health as
“excellent” at age 31 as they are at age 15. While killers such as cancer and heart disease are rare
at age 31, by age 31 a substantial number of adults have physical and mental health problems

such as overweight, depression, fatigue, joint pain, headaches, heartburn, and other conditions
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that, while not necessarily life-threatening, are predictive of worse problems to come, and
noticeable enough to affect SRH (Goodman 1999). In addition, age 31 is 13 years after the
typical high school graduation, and 10 years after the typical completion of an associate’s degree.
Followup periods of 10-13 years seem long enough to observe at least some small effects of
education. It is rather striking that our fixed-effects analyses showed no health benefits at all of
completing a high school diploma and only a .04 point effect of completing an associate’s
degree.

That said, it is plausible that the data limit our estimates by stopping at age 31. Some
health effects of education are likely cumulative (Margolis 2013), and several of the mechanisms
by which higher education is thought to affect health might not start to show their cumulative
effects until adults reach middle age or later. This is an excellent subject for future research,
especially given that previous studies have arrived at mixed conclusions regarding latter life
health benefits to education. Indeed, one study found the health benefits of education to increase
with age, particularly in modern cohorts (Lynch 2003), while a recent twin study found no causal
effect of educational attainment on late-life hospitalization or mortality (Behrman et al. 2011).
Any attempt to estimate the later-life education gradient in health must adequately control for the

early-life health gradient in education.
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Tables and Figures

Table 1. Descriptive Statistics, ten imputations (NLSY97)

Standard Correlation with
Mean Deviation Age 17 SRH
Self-rated Health age 17 4.043 0.922
Self-rated Health age 31 3.604 0.996 0.295™
Poor Self-rated Health age 17 0.004
Excellent Self-rated Health age 17 0.385
Poor Self-rated Health age 31 0.021 -0.072"
Excellent Self-rated Health age 31 0.198 0.180""
White 0.496 0.025"
Black 0.260 0.010
Hispanic 0.212 -0.039™"
Other 0.033 -0.005
Degree status age 31
Less than high school 0.085 -0.089
High school diploma/GED 0.587 -0.078"
Associate’s degree 0.047 -0.006
Bachelor’s degree 0.202 0.119™
Graduate degree 0.079 0.084™
Mother's education
Less than high school 0.240 -0.092
High school diploma/GED 0.367 0.003
Associate’s degree 0.226 0.035"
Bachelor’s degree 0.108 0.0407"
Graduate degree 0.059 0.045™
Father's education
Less than high school 0.256 -0.096
High school diploma/GED 0.386 -0.021*
Associate’s degree 0.171 0.042"
Bachelor’s degree 0.108 0.048""
Graduate degree 0.079 0.067""
Family Income/10k in 1997 4.569 4.204 01117
Family Wealth/10k in 1997 9.793 13.900 0.107"
Lives with both parents age 17 0.489 0.500 0.096""
ASVAB percentile 44.103 29.225 0.114™
Average High School Grades 2.771 0.811 0.129™
Friends plan to go college 3.568 1.076 0.082""
Friends regularly skip class 2.409 1.278 -0.065""
Victim of repeated bullying before age 12 0.194 0.396 -0.067""
Lies or cheats 0.517 0.500 -0.061""
Depressed 0.461 0.498 -0.082""
Percent chance to die by 20 19.389 22.584 -0.049™"
Percent chance to be parent by 20 16.824 26.090 -0.073"™"
Percent chance high school graduate by 20 93.124 18.874 0.062""
Percent chance college degree by 30 73.616 31.688 0.092"
Percent chance to work 20+ hours by age 30 92.495 17.098 0.042""

*p<.10, "p<.05, “p<.01, " p<.001



Table 2. Predicting educational attainment at age 31 by Self-rated Health at age 17

Model 1 Model 2
Self-rated Health 1.3757 1.190™
(0.038) (0.036)
Race (ref=white)
Black 1.244™
(0.096)
Hispanic 0.980
(0.076)
Other 1.536"
(0.208)
Male (ref=female) 0.697"
(0.038)
Mother's education
High school diploma/GED 1.175"
(0.103)
Associate’s degree 1.495™"
(0.139)
Bachelor’s degree 2.118™
(0.232)
Graduate degree 2.242""
(0.296)
Father's education
High school diploma/GED 1.232"
(0.112)
Associate’s degree 1.293"
(0.135)
Bachelor’s degree 1.498™
(0.172)
Graduate degree 1.636™"
(0.206)
Family Income/10k in 1997 1.017*
(0.010)
Family Wealth/10k at first interview 1.004"
(0.003)
ASVAB percentile 1.018™
(0.001)
Lives with both parents age 17 1.460™"
(0.079)
Average High School Grades 2.032™"
(0.086)
Victim of repeated bullying before age 12 0.911
(0.061)
Lies or cheats 1.005
(0.068)
Depressed 0.936
(0.062)
Friends plan to go college 1.087"
(0.027)
Friends regularly skip class 0.993
(0.022)
Percent chance to die by 20 /100 0.999
(0.001)
Percent chance to be parent by 20 /100 0.998"
(0.001)
Percent chance high school graduate by 20 /100 1.004"
(0.002)
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*

Percent chance college degree by 30 /100 1.003"

(0.001)
Percent chance to work 20* hours by age 30 /100 0.999

(0.002)
Cutl -1.125 1.710
Cut2 2.020 5.810
Cut3 2.245 6.128
Cut4 3.780 8.102

(Parentheses enclose standard errors). *p<.10, p<.05, p<.01,  p<.001.
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Table 3. Fixed-effect panel regression of self-rated health on educational attainment
from age 15 to 31

Regressors OLS Fixed effects
Educational attainment  High school diploma 0.20 -0.01
(0.05) (0.01)
Associates degree 0.33™ 0.04"
(0.09) (0.02)
Bachelor’s degree 0517 0.077"
(0.06) (0.02)
Graduate degree 0.58"" 0.08™
(0.10) (0.03)
Age
(reference = age 31) 15 0.49™
(0.03)
16 045"
(0.03)
17 046"
(0.02)
18 040"
(0.02)
19 0397
(0.02)
20 0347
(0.02)
21 0317
(0.03)
22 0317
(0.02)
23 027"
(0.02)
24 024"
(0.03)
25 020"
(0.03)
26 0197
(0.02)
27 0147
(0.02)
28 0117
(0.02)
29 0.097
(0.02)
30 0.04*
(0.02)
Constant 3.32"7 3597
(.06) (0.02)

(Parentheses enclose standard errors). ¥p<.10, 'p<.05, " p<.01, "~ p<.001.
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Figure 1. Highest grade completed and Self-rated Health by age, NSLY97.
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Figure 2. The health gradient in education. This stacked bar chart gives the distribution of educational attainment at age 31, separately
for each level of SRH at age 17, NSLY97. The fair and poor categories of SRH have been combined since the number of respondents
in each is very small (see Figure 1).
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Figure 3. The educational attainment gradient in self-rated health for young adults at age 31 without controls and controlling for all
time-invariant factors, NSLY97.
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