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Abstract

In this paper, I explore how the timing of education across the life cycle is associated with
older-age health outcomes and socioeconomic status among military retirees, a subpopulation
with common levels of adolescent health but variation in educational timing. The marginal effect
of education on the probability of fair or poor health around age 55 declines about half a
percentage point with each decade of age at acquisition, but the effects on income and wealth are
more constant. This suggests that education improves health through fostering the lifelong

accumulation of healthy behaviors and habits rather than raising income or wealth.
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1. Introduction

The association between education and health has been a subject of interest since the
pioneering work of Kitagawa and Hauser (1973) and remains the focus of much inquiry. A recent
literature review discusses many of the insights and challenges (Eide and Showalter, 2011). In
this paper I propose and outline a new frontier in this body of research: the analysis of the timing
of educational attainment over the life cycle. With a unique dataset containing retrospective life
histories of attainment among military retirees, I reveal cross sectional patterns that suggest a role
for the timing of education in old-age health outcomes and that convey interesting new
information about the life-cycle relationships between health, education, and socioeconomic

status (SES) deserving of further study.

Questions remain open about causality and magnitudes of the effects of education on
health, as recent reviews of the health economics literature discuss (Grossman, 2006; Cutler and
Lleras-Muney, 2008; Lochner, 2011; Eide and Showalter, 2011). Elo and Preston (1996) revealed
educational differentials in mortality in a multivariate setting, while Meara, Richards, and Cutler
(2008) show these differentials widening over recent decades and compare them to similar trends
in smoking behavior by education. Studies of compulsory schooling laws in the U.S., Canada,
and the UK appear to reveal causality running from education into improved health (Adams,
2002; Oreopoulos, 2007; Lleras-Muney, 2005). But health shocks can also affect socioeconomic
status (SES), particularly at older ages (Adams et al., 2003), and poor health in youth can reduce
educational attainment (Bleakley, 2003). In the parlance of health economics, a question is to
what extent education may increase “productive efficiency,” the marginal effect of healthy inputs

(Grossman, 1972); “allocative efficiency,” the ability to make healthier decisions (Rosenzweig
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and Shultz, 1982); or income and wealth, which can indirectly affect health through purchases

(Grossman, 1972).

I propose a new line of inquiry into these questions by examining how the timing of
education over the life cycle affects the associations between educational attainment, SES, and
health at older ages. Previous research in labor economics has studied how earnings respond to
variation in the timing of schooling (Griliches and Mason, 1972; Griliches, 1980; Marcus, 1984;
Light, 1995; Monks, 1997; Holmlund, Liu, and Skans, 2008), but no previous studies explore
implications for adult health. The gap in the literature is probably due to insufficient coverage of
the life cycle in longitudinal studies and few surveys of aging that ask retrospective questions
about educational attainment. In this study, I examine a recent survey of military retirees that
asked about educational attainment at several junctures in the life cycle. Veterans in general and
military retirees in particular are interesting because they display a relatively large amount of
variation in the timing of their education through life. This is partly due to past periods of
conscription, the shorter duration of military careers and the need to readapt to the civilian labor

force, and to educational subsidies like the G.I. Bill and other programs.

Preliminary findings based on cross-sectional patterns in these data suggest that the
timing of education matters for old-age health. As one might expect for a variety of reasons,
years of education acquired earlier in life are more strongly associated with good health in
retirement than are years acquired later, and the marginal effects decline monotonically in age at
acquisition among all subgroups, low and high ability alike. What is particularly interesting is
that the marginal effects of schooling on income and homeownership do not decline so sharply.

Taken in combination, these patterns suggest that education may be directly protective for health
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in old age through enhancing productive or allocative efficiency, and not through raising income

or wealth.

This study is limited in its scope and implications by several factors. The survey I
examine offers relatively few details about health, fewer about wealth, and nothing about healthy
behaviors. More problematic is that I cannot robustly control for selection in these data, although
I can compare results across subgroups defined by a clear measure of ability: military rank. I
cannot draw identification from variation over time because of the survey design. And the
variation in educational attainment in my sample is solely at the higher end of the educational
distribution, the polar opposite of that in earlier studies of compulsory schooling. Thus my results
here are tentative and circumscribed but also arguably provocative, and they suggest fruitful lines

of further research using longitudinal datasets that have improved and evolved in recent years.
2. Background

Individuals typically acquire primary and secondary education during adolescence, but
higher education can often be acquired later in life. In certain countries and among particular
subgroups, delay is common. Gall, Legros and Newman (2006) illustrate how the timing of
education varies significantly across the OECD, with the narrowest distribution (2 years)
observed in Ireland and the widest in New Zealand, Norway, and Sweden (20 years). They and
Sjogren and Saez-Marti (2004) construct theoretical models of the timing of education based on
matching processes or uncertainty in returns and the price of time. Without those forces,
education later in life is suboptimal in the traditional view of human capital (Becker, 1962;
Mincer, 1974). Empirical estimates of the labor market costs of delaying education broadly
confirm this story, in the sense that “gap years” spent earning reduced or even zero wages before

acquiring education are permanently costly because they can never be recovered.
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Whether the returns to additional years of education permanently depend on when they
were received during the life course remains less clear. Griliches and Mason (1972) examine a
cross section of veterans in a 1964 Current Population Survey and find that returns to education
acquired during or after military service were insignificantly higher than returns to education
received before service. Griliches (1980) and Marcus (1984) both explore the returns to
interrupted schooling in the National Longitudinal Survey (NLS) of Young Men between 1966
and 1973, and neither find a penalty for interruption. More recent studies that focus on exogenous
variation in the incidence of military service reveal a zero net effect for the World War II cohort
(Angrist and Krueger, 1994) but evidence of negative and persistent effects on earnings for later
cohorts (Angrist, 1990, 1998; Imbens and van der Klaaw, 1995). Light (1995) reveals wage
penalties for delayed education among white men in the 1979 NLSY that persist for four years
and then die out. After broadening the NLSY sample to include women and minorities and
adopting a different statistical model, Monks (1997) finds permanent wage penalties for delay. In
Swedish data collected after 1985 on cohorts born before 1973, Holmlund, Liu and Skans (2008)
reveal persistent and significant effects on earnings associated with short delays in entering

college.

Given the interconnections between health, income, and education, it is natural to ask how
the timing of education may affect health, but few studies have explicitly done so. Building off
the work of Card and Lemieux (2001), who find that draft avoidance raised attainment during the
Vietnam War, Grimard and Parent (2007) report evidence that avoidance may have resulted in
reduced smoking and thus better health for nonveterans. This fits recent work by Bedard and
Deschénes (2006) showing higher mortality among U.S. birth cohorts with high military

participation, ostensibly due to smoking. Other research reveals considerably more ambiguity



10/5/13 12:26 PM Health, SES, and the Timing of Education

about the net impact of military service on health (London and Wilmoth, 2006; Dobkin and
Shabani, 2009). Given evidence of the stimulative impact of the midcentury G.I. Bill on the
educational attainment of veterans (Bound and Turner, 2002; Stanley, 2003), it appears either that
delayed education is less valuable for health, or the negative effect of military service on health is
larger, or both are true. To date, no study has examined the effect of the G.I. Bill on veterans’
health, or the effect of delayed education on health more generally. The gap in the literature may
be due to the absence of a clean natural experiment vis-a-vis health in the context of military
service. Even if drafted veterans ultimately acquire more education than nonveterans, as the
literature on the G.I. Bill suggests they do, military service is likely to exert an independent effect
on health through combat exposure and other channels. This would complicate any comparison
of veterans to nonveterans. Differences across subgroups of veterans might be more interesting if
they were subject to plausibly exogenous variation in the determinants of education. Another
direction would be to focus on differences in the timing of education and health across all
civilians, extending the findings of Light (1995) and others to health. In this paper, I leverage

some unique retrospective data on educational attainment among military retirees.

3. The life cycle of schooling among military retirees

Military retirees are interesting for several reasons. Their lengthy service careers,
typically 20 years or more, are evidence that their health and abilities during adolescence and
young adult years must have met some baseline standard. Thus they ought to be subject to less
unobserved heterogeneity in factors that affect health than the rest of the civilian population,
which should help reduce omitted variable bias. Military retirees also exhibit a very large amount
of variation in the timing of education across the life cycle. A majority receive additional

education during military service, and almost a third acquire more education after retiring.
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Figure 1 plots education trajectories across age for all male retirees aged 40 and older
with 20 years of active duty service, and also plots separate trajectories for officers and enlisted
men. The data are drawn from the 2003 Survey of Retired Military (SRM), which asked retirees
to retrospectively report their levels of educational attainment when they entered the military,
when they retired, and at the time of survey. The 2003 SRM is a snapshot of approximately
30,000 veterans, of which 16,155 are men aged 40 or over with 20 or more years of active duty
and a complete set of covariates. As I explain in the notes to Table 1, I dropped 264 individuals
with full covariates who reported losing educational attainment between life stages. Responses
are categories rather than years of attainment, so I translate between them using the following
scheme. Less than 12 years is probably age 16 or 10th grade. A GED or high school equivalency
and high school diploma are 12 years. Less than 2 years of college without a degree is 13 years.
A 2-year college degree is 14 years. More than 2 years of college credits but no 4-year degree is
15 years. A 4-year college degree is 16 years. Some graduate school but no graduate degree is 17
years. A master’s, doctoral, or professional degree is 20 years. An earlier survey in 1996 asks
similar questions, but the public version of the 1996 SRM reports age only in two broad
groupings, under or over 65, so I focus on the 2003 survey because it measures single years of

age. MacLean and Edwards (2010) describe the dataset in greater detail.

On average, military retirees entered service at age 20 with 12.8 years of school, left
service at age 43 with 15.2 years, and reported 15.8 years of schooling at survey, aged 57. As
shown in the graph, this pattern of delayed attainment varies by rank. Officers entered service
two years later with 14.6 years of education compared to 11.9 among enlisted men; they gained

3.4 years of education during service as opposed to 1.8; and they received an additional 0.4 year
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rather than 0.8 year after retirement. For enlisted men, the trajectory is almost linear, while it is

concave for officers.

Civilian cohorts tend to complete their education earlier in life. Figure 2 shows the
trajectory of average education by age among members of the National Longitudinal Survey of
Youth 1979 (NLSY 79) cohort, and among individuals in the Panel Study of Income Dynamics
(PSID) born between 1945 and 1965. For both groups, educational attainment decelerates rather
strongly after the mid-twenties. The slope for the NLSY 79 cohort is about 0.85 prior to age 20,
0.34 between 18 and 22, and about 0.03 after age 22. By comparison, the slopes in Figure 1 hover
between 0.05 and 0.15. Absolute levels of attainment in these two graphs are also revealing. With
about 11.9 years of education by age 20 and 13.7 by age 42, enlisted retirees are similar to the
civilians in the NLSY 79 cohort in terms of their trajectories prior to retirement. But the
additional 0.8 year they acquire by age 55 is unique. Retired officers have much higher levels of
education than either group, and their rate of acquisition during military service is uncommonly
rapid. Another interesting comparison is between the PSID and NLSY 79 data in Figure 2. The
former includes many birth cohorts subject to the draft and eligible for the Vietnam-era G.1. Bill,
while the latter came of age during the All-Volunteer Force. The differences in later-life
educational attainment visible in Figure 2 could be attributable to patterns in military service, a

topic I leave for future inquiry.

Table 1 reports more characteristics of the military regression sample I use in this paper.
As shown across the columns, the timing and level of educational attainment varies strongly with
rank but less so with disability, consistent with similar levels of VA disability across ranks. More
than three quarters of all retirees report acquiring additional education during their military

careers. Nearly a third acquired more education after retirement, with greater prevalence among
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enlisted men and to a lesser extent disabled retirees. The lower rows in Table 1 show that retired
officers are roughly half as likely to report fair or poor health as retired enlisted men, they earn
75 to 80 percent more income, and they are 10 percent more likely to own their own home. Non-
disabled retirees are only 30 percent as likely as disabled veterans to be in fair or poor health, and
they earn 10 to 13 percent more income, but their homeownership is actually slightly lower. Part
of these SES patterns reflect race and ethnicity; African Americans and Hispanics are

disproportionately enlisted and disabled.

Compared to nonveterans, the subpopulation of military retirees is relatively unhealthy
because of service-related disability. Data from the 2003 National Health Interview Survey show
15.8 percent of males over 40 report fair or poor health, compared with 18.1 percent of male
veterans over 40. Both figures are considerably lower than the 27.6 percent of male military
retirees over 40 who report fair or poor health as shown in the first column of Table 1. But as
revealed in the fourth column, only 11.6 percent of retirees without a VA disability rating report
fair or poor health. Military retirees are thus a select group compared to all civilians, with higher

education and better health conditional on service-related disability.

4. A regression model of health, SES, and education

I present an extended theoretical analysis of variation in educational timing and outcomes
in a related working paper (Edwards, 2010). Assume individuals maximize utility subject to three

“flow” budget constraints that describe the dynamics of stocks of health H p and wealth Wt’ and
the flow of income y P
H, =(1-8)H,_ +h(m,S,)+¢/ (1)

logy, = f(H,.S,)+¢ (2)
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W/t=(1+r)wlt—l+yt_ct_pz.mz_7;.ASz+£rW (3)
Years of schooling acquired as of time 7 is S P 0 is the rate at which health depreciates; health
production h() depends on medical spending m ; and schooling § p whose prices are p ; and Tt; ¢

is other consumption; r is the real interest rate; labor is supplied inelastically and normalized to 1,

and wages f () are a function of health and schooling; and the & ’s are white-noise errors.

With information on the timing of schooling over the life cycle, I can test for vintage
effects. As shown by Table 1, the SRM contains measures of retirees’ stocks of education at
entering the military, at leaving the military, and at survey, which roughly correspond to ages 20,
45, and 55. The stock of education at survey can be additively decomposed:

Sss = Szo + (S45 - Szo) + (Sss - S45)
=S, +AS,;s +AS,

“4)

Using equation (4) and some simplifying assumptions, I can rewrite the structural budget
constraints as estimable regression equations of health, wealth, and income at the time of survey

at age 55. I posit the health production function h() is linear in its arguments, and I assume a
Mincerian log-linear earnings function f () .1 omit medical spending because it is not observed.
After inserting a vector controlling for observable characteristics at survey, X, I estimate these
versions of the structural budget equations:

Hy =" +B"H, +niS, + Nt AS, +nli AS +60" logy,, +7" X+ (5)

Vss = + B H s + 150850 + Mys ASys + 155 ASss + 7 X5 + € (6)

Was=a" + B Hys+ 13085 + M5 AS,s + 155 ASs +0" log yss +7" X+ (7)

10
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Health depends on past health, education, current income, and other characteristics;
income depends on current health, education, and other characteristics; and wealth depends on
current health, education, current income, and other characteristics. Endogeneity is apparent, and
instrumental variables or some other approach would be necessary to fully address it. The public
version of the 2003 SRM includes no geographic identifiers and no good instruments, so I focus

on OLS results in this paper and check for robustness across key avenues of selection.

Of particular interest are how the 7 ’s, the coefficients on schooling, change by vintage

and how those trajectories vary across equations (5), (6), and (7). A downward trajectory in the

1 ’s reveals later years of education to be less valuable than earlier years, either because of age-
related reductions in its marginal productivity, positive selection of lower ability individuals, or

permanent effects of gap years on stocks. If the n” ’s fall faster with age than the 1" s, a simple
explanation is that health is a stock that changes slowly while income is a flow. If the " ’s fall

faster than the 1” ’s and the n" ’s, a better interpretation is that education affects health more
n n p

through the lifelong acquisition of protective stocks like knowledge and patterns of healthy

behavior, rather than through the impact of education on income or wealth.

5. Data and results

Health metrics in the 2003 SRM include self-reported health status on a five-point scale,
two questions about work limitations, and several indicators of functional limitations or
disability. I generate binary indicators of bad health for each and estimate logit models, reporting
marginal effects for comparability with Cutler and Lleras-Muney (2008). Earnings and household
income are measured with high granular detail and minimal topcoding, and I model the log of

each measure using OLS. The only measure of wealth available to estimate equation (7) is an

11
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indicator of homeownership, which I model using a logit. The vector of characteristics includes
officer status, age, race, ethnicity, and marital status. I use VA disability rating as an indicator of

health at 45. The estimation sample includes men over 40 with at least 20 years on active duty.

5.1 Full sample
Each row in Table 2 displays estimates of the education coefficients, 7,, 1,5 and 7;,

from a separate health, income, or wealth regression. The first row reveals that earlier years of
education are significantly more protective against self-reported fair or poor health than are later
years. The marginal effect of education at entering the military is -0.0254 and significant at the 1
percent level; the coefficient on education earned after entering but before retirement is -0.0161
or about a third smaller but still highly significant; and the coefficient on post-retirement
education is only -0.0059 and significant at the 5 percent level. The last coefficient is about one
third the size of the marginal effect of total years of education at survey, -0.0158, which is shown
in the last column. By comparison, Cutler and Lleras-Muney (2008) report marginal effects of

total years of education on self-reported fair or poor health ranging from -0.0073 to -0.0152.

A similar pattern emerges in the following 8 rows. For most of these health indicators,
years of education acquired during service are protective against the dimensions of bad health in
Table 2, but in each case they are also significantly less protective than years acquired before
service. Education acquired after service appears to have little effect on these measures of bad
health. As shown in the last column, total years of education are protective against all these
conditions except difficulty hearing, but only in the case of difficulty seeing is the marginal effect
of post-service education negative and significant. It is unlikely that power is an issue here; as
shown in Table 1, these health conditions are generally as prevalent as self-reported fair or poor

health.

12
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Patterns in the bottom three rows reveal a different relationship between education
vintage and SES outcomes. Earnings rise 5.5 percent with each year of education prior to service,
then rise 5.8 percent with each year acquired during service, but they do not respond significantly
to years acquired after service. Household income rises 6.4 percent with education prior to
service, 6.1 percent with education during service, but only 2.7 percent with post-service
education, all significant at the 1 percent level. The reduction of more than half in the marginal
effect of education after retirement is highly significant, but there is no significant difference
between education acquired prior to service versus during service. The divergence in results,
namely how post-service education affects household income but not labor earnings, reflects
sensitivity to post-service education of the respondent’s income from assets, pensions, and

transfers, and of the spouse’s income.

There are four components of individual income in the 2003 SRM: labor earnings, asset
income, pension income, and transfers. Household income is the sum of these across respondent
and spouse. The respondent’s transfer payments are individually the most sensitive to post-
service education, but excluding them does not change the qualitative result. Transfer income in
the 2003 SRM includes all of the following as a single item: supplemental security income,
unemployment insurance, civilian or military disability, worker’s compensation, the G.I. Bill,
food stamps, Aid to Families with Dependent Children (AFDC) or welfare, and child support or
alimony. The components of spousal income that vary significantly with the respondent’s post-
service education are labor and pension income. The last row in Table 2 shows that the
probability of home ownership responds equally to education across all vintages including post-

service. Although there is a slight decline in marginal effects with age, the differences are not

13
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statistically significant. Each additional year of education raises the probability of home

ownership by about 0.6 percentage point.

5.2 Subsamples across rank and disability

In Table 3, I reestimate equations (5), (6) and (7) on subsamples defined first by rank and
then by VA disability status. Rank may proxy ability, and VA disabilities trigger more generous
educational subsidies. For both officers and enlisted men, the health effects of education fall
strongly with age. This is more pronounced among enlisted men, for whom the marginal effects
fall by half from -0.0381 to -0.0194, both highly significant, and then by a third to -0.0070,
significant only at the 10 percent level. By contrast, income and wealth effects of education are
stable prior to retirement for both groups, while post-service education matters only for the
income and housing of enlisted men. As in Table 2, the effect of post-service education on
income is only about half the size of effects prior to retirement for enlisted men, while it is
insignificant for officers. If ability bias were driving the downward-sloping vintage effects of
education, one would expect them to vanish or at least lessen when the sample was constrained to

the group with higher ability, namely officers. But here we find no such evidence.

In the bottom panel of Table 3, groups stratified by VA disability exhibit similar patterns.
The chief differences from the top panel are that both disability groups benefit from post-service
education in terms of income and home ownership, and retirees without a VA disability
experience health benefits. But among both groups, there are significant vintage effects of
schooling on health earlier in the life cycle, while vintage effects of schooling on income are only
important post-service. There is limited evidence of any vintage effects on home ownership; there
is a larger effect of pre-service education for the non-disabled. For retirees with no VA disability,

the marginal effect of education on health stays the same during and after service, while it falls

14
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for disabled retirees. In isolation, this result might suggest a role for VA disability in producing
downward-sloping marginal effects. But we still see a reduction in the marginal effect among the
non-disabled group after entering the military. Thus vintage effects of education on health appear

not to be due to service-related disability.

5.3 Subsamples of returning students

Another feasible strategy to address selection is to reestimate the models among
subgroups that have either returned for additional education or not, drawing identification from
differing treatment intensity among the treated, rather than from differences between treatment
and control groups, which are not well defined here. As shown in panels A and B of Figure 3,
there is considerable variation in the amount of extra education earned among both subgroups of
returning students, those who acquired additional education during service (panel A), and those
who acquired more post-service (panel B). If the determinants of reentering school differ from
the determinants of how much schooling to receive upon having returned, then this approach will

help address the problem of endogeneity in the decision to return.

The top panel in Table 4 explores how vintage effects of education may depend on
whether the retiree returned for post-service education. Few qualitative differences from the
baseline results in Table 2 are apparent, which suggests they were fairly robust to this form of
selection. Both post-service returners and non-returners experience significantly reduced
marginal effects on health of education received during service, -0.0267 and -0.0134, compared
to that received before, -0.0469 and -0.0204. In both cases, the marginal effects fell by about 40
percent over roughly 25 years. For post-service returners, the marginal effect on health of post-
service schooling is similar in magnitude to that in Table 2, but it is insignificant. Both groups

consistently benefit from schooling prior to retirement in terms of income, and marginal effects

15
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on home ownership are stable if also insignificant in the case of returners. Those who obtain
education post-service benefit from it in terms of income, but the marginal effect is again
significantly lower than for earlier vintages of education, much as in Table 1. The bottom panel
of Table 4 presents estimates among groups defined by whether they obtained education during
service. Vintage effects of education are clear and large in the health regressions, while in the

income regressions there is no significant vintage effect until after service.

6. Discussion

Military retirees exhibit much heterogeneity in the timing of their education, SES, and
health following their retirement from the military. Among this subgroup, the health returns to
education are monotonically diminishing in the age at acquisition. The marginal effect on the
probability of self-reported fair or poor health of an additional year of education acquired before
military service begins, around age 20, is -0.025. It diminishes to -0.016 for education acquired
during service, usually up to about age 45, and then to -0.006 for education acquired after
retirement and by the time of survey, around age 55. Based on the midpoints of these age ranges,
this trajectory represents an average rate of decline of about 0.5 percentage point each decade.
Similar patterns emerge for the other measures of bad health in the 2003 SRM. For many of
these, which focus on functional limitations, education acquired post-service has no significant
effect at all, while education during service remains significantly protective, but less so than pre-

service education.

Vintage effects are different for income and wealth. The marginal effects on income of
education acquired before or during military service are roughly constant at about 0.06, while
post-service education insignificantly affects earnings and has half its earlier effect on household

income. Marginal effects on the probability of home ownership tend to be constant across

16
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educational vintage at about 0.06. Unlike income, wealth is a stock like health, and both should
display permanent effects of temporarily lower inflows. That health but not wealth is
permanently lowered by schooling delays is supportive of the notion that education affects health
through non pecuniary channels. If education raised health by increasing income and wealth,
education that earns a particular amount of present-value wealth should enhance health the same
regardless of when the education was acquired. The findings that both early and later-life
education are interchangeably important for income and wealth, while early-life education is
more valuable for health, is not supportive of this perspective. It is more consistent with the
results of Adams et al. (2003), who find that at older ages, causality runs more from health into
wealth rather than the reverse. Perhaps later-life education brings financial rewards, but the die
has been cast in terms of health. Education may affect adult health more through a lengthy
process of building up healthy stocks of knowledge of healthy behaviors. This is consistent with
the concept of health capital (Grossman, 1972), but it also suggests that the depreciation of health
or healthy knowledge must be small relative to the flow of new health investments, since new

education would presumably change the latter immediately.

Results are robust across a broad array of subsamples that cut along the lines most likely
to be important for selection. Patterns are broadly similar for officers and for enlisted men, which
suggests that ability bias may not be important. Among retirees without a VA disability, the
marginal effect of education on health does not fall again after retirement but was already half as
large as before service. Retirees with VA disabilities, the majority of the sample, experience
larger drops in the protective effects of post-service education but consistent declines through
life. The age trajectory of marginal effects is also strongly declining within subgroups that choose

to seek more education. In all of these cases, the marginal effects of education on health decline
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monotonically with age, while the effects on income and wealth either remain stable or stay

constant before declining only after service.

The similarity of health returns across many subgroups is reminiscent of the finding that
the marginal benefits to earnings of education do not vary substantially across individuals, or
with ability (Card, 2001). It is also consistent with results on the response of health outcomes to
policy-driven shocks in educational attainment (Adams, 2002; Lleras-Muney, 2005). Here, there
appears to be some variation across subgroups in the marginal benefits of education of a
particular vintage, at least in health if not in income or home ownership. But the age trajectories

of these marginal benefits are very similar across all subgroups.

Whether these results generalize to a broader setting or are specific to military retirees, a
special group that frequently engages in later-life education, is unclear. Given more widespread
dispersion in the timing of education in other OECD countries (Gall, Legros and Newman, 2006),
a fruitful next step may be to examine foreign datasets. Results also suggest it is worthwhile to
examine health dynamics and education timing in richer U.S. panel data whenever education
timing can be measured and the follow-up is long enough to capture variation in adult health

outcomes.
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Table 1: Sample characteristics, 2003 Survey of Retired Military

Health, SES, and the Timing of Education

All males Enlisted No VA Some VA
over 40 Officers men disability disability

Average age 56.5 59.1 552 559 57.0
Average years on active duty 22.8 24.0 22.1 223 23.1
Average age at retirement 43.1 45.6 41.7 424 435
Average age at enlistment 203 21.7 19.6 20.1 204
Average years of education:
At entering military 12.8 14.6 119 129 12.8
At retirement 152 180 13.7 152 152
At survey 15.8 184 14.5 15.8 159
Percent acquiring education during 774 80.8 75.5 74.9 79.0
service
Percent acquiring education after 30.2 15.0 38.1 259 33.0
retirement
Percent officer at retirement 344 100.0 0.0 34.8 34.1
Average labor earnings, earners $53,201 $76,021 $41 440 $56.,964 $50,296
Percent earners 73.8 72.5 744 79.7 69.7
Average household income $91,794 $127.,448 $73,115 $96 495 $88,640
Percent who own home 88.1 933 85.3 87.5 88.4
Average VA disability percent rating 28.2 26.7 29.0 0.0 47.1
Percent with any VA disability rating 59.8 593 60.1 0.0 100.0
Health (Percent reporting):
Fair or poor self-reported health 27.6 189 322 11.6 38.3
Ever had work limitations 454 38.7 489 18.1 63.7
Ever left a job for health reasons 11.0 6.4 13.5 35 16.1
Any difficulty seeing 459 38.6 49.7 36.0 525
Any difficulty hearing 574 56.4 579 46.7 64.5
Any difficulty walking 32.1 26.1 352 12.8 45.0
Any difficulty lifting 10 lbs 272 213 30.3 9.6 39.0
Any of these 4 difficulties 75.5 71.2 77.8 62.7 84.1
Any nights spent in a hospital last year 213 179 23.1 132 26.7
Percent African American 12.9 9.1 15.0 90 15.6
Percent Hispanic 32 1.8 39 2.6 3.6
Percent married 85.7 89.8 83.5 85.2 86.0
Percent never married 15 09 1.8 1.8 1.3
Sample size 16,155 5,554 10,601 6487 9,668

Notes: The subsample universe is males over the age of 40 with 20 or more years of active-duty
service who answered the questions on demographic characteristics, income, and self-reported
health status. It excludes 264 individuals who reported ever losing education. Officers are
defined as pay grades W1-W5 and O1-O6 and above. See notes to Figure 1 for a discussion of

the age data.
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Table 2: Marginal effects of years of education at different life stages on health, wealth, and
income among military retirees

Change in
education Change in Addendum:

Education during education MFX of
Dependent at entrance, service, ages after service, Pseudo lifetime
variable age 20 20-45 ages 45-55 R2 N education
HEALTH MEASURES:
Self-reported -0.0254  ** -0.0161  ** -0.0059 * 0.2286 16,155 -0.0158  **
fair or poor (0.0024) (0.0021) (0.0028) (0.0018)
health
Ever had -0.0296  ** -0.0148  ** 0.0085 * 02802 16,083 -0.0129  **
work (0.0033) (0.0028) (0.0040) (0.0024)
limitations
Ever left a -0.0092  ** -0.0036  ** -0.0019 0.1882 16,127 -0.0045  **
job for (0.0013) (0.0011) (0.0013) (0.0009)
health
reasons
Any -0.0167  ** -0.0062  ** -0.0069 *  0.0392 16,102 -0.0091  **
difficulty (0.0027) (0.0023) (0.0033) (0.0020)
seeing
Any -0.0101  ** 0.0007 0.0054 0.0523 16,040 -0.0011
difficulty (0.0027) (0.0023) (0.0033) (0.0020)
hearing
Any -0.0206  ** -0.0082  ** 0.0046 0.1871 16,045 -0.0081  **
difficulty (0.0027) (0.0023) (0.0031) (0.0019)
walking
Any -0.0171  ** -0.0060 ** 0.0064 * 02035 16,070 -0.0055  **
difficulty (0.0024) (0.0021) (0.0028) (0.0017)
lifting 10 lbs
Any of these -0.0139  ** -0.0048  ** 0.0000 0.0909 16,099 -0.0062  **
4 difficulties (0.0021) (0.0018) (0.0028) (0.0016)
Any nights -0.0112  ** -0.0028 0.0040 0.0968 15,789 -0.0030 *
spent in a (0.0021) (0.0018) (0.0024) (0.0015)
hospital last
year
INCOME MEASURES:
Log earnings 0.0552 ** 0.0578 ** 0.0107 0.1024 11,564 0.0460 **
in 2002 (0.0063) (0.0054) (0.0078) (0.0045)
Log 0.0636  ** 0.0614 ** 0.0269 ** 0.1748 16,155 0.0536  **
household (0.0040) (0.0035) (0.0049) (0.0029)
income in
2002
WEALTH MEASURE:
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Home 0.0067 ** 0.0064 ** 0.0058 ** 0.1282 16,155 0.0063  **
ownership in (0.0016) (0.0013) (0.0018) (0.0011)
2002

Notes: Except for the last column, each row shows partial regression results from a single
regression of the endogenous variable shown in the first column on the education variables
shown along columns 2-4 and an array of other covariates. Covariates in all regressions include
age, the education variables shown in the table, and indicators for officer status, race and
ethnicity, marital status, and never married. Health regressions also include past health as
indicated by VA disability rating. Income regressions also include an indicator of current self-
reported health status being fair or poor. Wealth regressions include current health status and
current income. Health and wealth regressions are modeled using a logit, with marginal effects
shown. A negative coefficient means education is protective against poor health. Log income is
modeled with ordinary least squares (OLS). The last column in each row shows the marginal
effects of lifetime years of education from a separate regression in which total education ever
attained is the only education varable. Standard errors are in parentheses; statistical significance
is denoted by one (5%) or two (1%) asterisks. Data are from the 2003 Survey of Retired
Military; the subsample universe is described in the notes to Table 1. Earnings and income are
measured on a pretax basis.
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Table 3A: Marginal effects of years of education at different life stages on health, wealth,
and income among subgroups of military retirees

Change in
education Change in Adde

Education during education ndum: MFX
Dependent at entrance, service, ages after service, Pseudo of lifetime
variable age 20 20-45 ages 45-55 R2 N education
OFFICERS
Self-reported -0.0140 -0.0104 * -0.0043 0.2244 5554 -0.0121 *
fair or poor (0.0023) (0.0023) (0.0042) (0.0020)
health
Log 0.0575 0.0529 * -0.0049 0.0947 5,554 0.0547 *
household (0.0052) (0.0051) (0.0103) (0.0046)
income in
2002
Home 0.0048 0.0037 * 0.0017 0.0892 5,554 0.0042 *
ownership in (0.0014) (0.0014) (0.0027) (0.0012)
2002
ENLISTED MEN
Self-reported -0.0381 -0.0194 * -0.0070 0.2119 10,601 -0.0169 *
fair or poor (0.0046) (0.0034) (0.0037) (0.0025)
health
Log 0.0616 0.0640 * 0.0352 * 0.0818 10,601 0.0525 *
household (0.0068) (0.0049) (0.0056) (0.0037)
income in
2002
Home 0.0062 0.0077 * 0.0080 * 0.1182 10,601 0.0076 *
ownership in (0.0029) (0.0022) (0.0025) (0.0016)
2002
NO VA DISABILITY
Self-reported -0.0174 -0.0086 * -0.0081 * 0.0732 6487 -0.0106 *
fair or poor (0.0026) (0.0022) (0.0030) (0.0018)
health
Log 0.0688 0.0560 * 0.0267 * 02119 6487 0.0528 *
household (0.0060) (0.0051) (0.0078) (0.0043)
income in
2002
Home 0.0120 0.0065 * 0.0062 0.1545 6487 0.0078 *
ownership in (0.0025) (0.0021) (0.0031) (0.0017)
2002
SOME VA DISABILITY
Self-reported -0.0292 -0.0197 * -0.0034 0.1976 9,668 -0.0178 *
fair or poor (0.0037) (0.0033) (0.0042) (0.0027)
health
Log 0.0604 0.0647 ** 0.0278 * 0.1528 9,668 00542 *
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household (0.0052) (0.0047) (0.0063) (0.0039)
income in

2002

Home

ownership in 0.0031 0.0055 * 0.0047 0.1148 9,668 0.0047
2002 (0.0020) (0.0017) (0.0023) (0.0014)

*

Notes: See the notes to Table 2. Each row reports estimates from a separate regression of the
dependent variable within the indicated subsample.
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Table 3B: Marginal effects of years of education at different life stages on health, wealth, and
income among subgroups of military retirees

Change in
education Change in Addendum:

Education during education MFX of
Dependent at entrance, service, ages after service, Pseudo lifetime
variable age 20 20-45 ages 45-55 R2 N education
SOME POST-SERVICE EDUCATION
Self- -0.0469  ** -0.0267 ** -0.0084 02152 4873 -0.0206  **
reported fair (0.0073) (0.0065) (0.0053) (0.0040)
or poor
health
Log 0.0724 ** 0.0811 ** 0.0291 ** 0.0890 4,873 0.0511 **
household (0.0107) (0.0096) (0.0079) (0.0059)
income in
2002
Home 0.0067 0.0054 0.0032 0.1023 4873 0.0045
ownership (0.0042) (0.0037) (0.0031) (0.0023)
in 2002
NO POST-SERVICE EDUCATION
Self- -0.0204  ** -00134 ** 02279 11,282 -0.0159 **
reported fair (0.0026) (0.0022) (0.0020)
or poor
health
Log 0.0577 ** 0.0548 ** 0.1997 11,282 0.0558 **
household (0.0045) (0.0039) (0.0036)
income in
2002
Home 0.0057 ** 0.0058 ** 0.1415 11,282 0.0058  **
ownership (0.0017) (0.0015) (0.0013)
in 2002
SOME EDUCATION DURING SERVICE
Self- -0.0333  ** -0.0157 ** -0.0072 * 02329 12496 -0.0183  **
reported fair (0.0030) (0.0025) (0.0032) (0.0020)
or poor
health
Log 0.0662 ** 0.0573 ** 0.0300 ** 0.1750 12,496 0.0533 **
household (0.0048) (0.0041) (0.0055) (0.0033)
income in
2002
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Home 0.0089 ** 0.0042 **
ownership (0.0018) (0.0015)
in 2002

NO EDUCATION DURING SERVICE

Self- 00117 *
reported fair (0.0048)

or poor

health

Log 0.0580 *
household (0.0081)
income in

2002

Home 0.0036
ownership (0.0033)

in 2002

Health, SES, and the Timing of Education

00048 * 0.1215 12,496 0.0056
(0.0020) (0.0012)
20,0018 02198 3,659 20.0081
(0.0059) (0.0041)
00117 * 0.1566 3,659 0.0435
(0.0109) (0.0072)
0.0073 0.1466 3,659 0.0049
(0.0042) (0.0028)

Kk

Notes: See the notes to Table 2. Each row reports estimates from a separate regression of the

dependent variable within the indicated subsample.
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Figure 1: Average education among military retirees by age and rank

----------- |

g _ e
c
Q
S
[$)
3o |
QT
©
&2
©
o
>
< |
E ~—
)
>
<

N —

T : | | I
20 30 p” . 60
Age
—— Allretirees ——¢—- Eistod mon

..... ®---- Officers

Source: 2003 Survey of Military Retirees and author’s calculations. The universe is all male
retirees with at least 20 years on active duty aged 40 and older. The data include age at survey in
single years; age at retirement is calculated using age at survey minus an estimate of the year of
retirement, which is reported in 5-year intervals; age at entering is calculated as age at survey
minus single years spent on active duty.
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Figure 2: Average education among civilian cohorts by age
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Sources: National Longitudinal Survey of Youth 1979 (NLSY 79), Panel Study of Income

Dynamics, and author’s calculations. The universe in the former is all members of the NLSY 79
cohort with education data; in the latter, it is all PSID respondents born between 1945 and 1965.
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Figure 3: Distributions of additional education acquired during and after military service
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Source: 2003 Survey of Military Retirees and author’s calculations. The universe is all male
retirees with at least 20 years on active duty aged 40 and older.
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