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The General Equivalency Diploma (GED) has
been available since 1942 as a credential
certifying the completion of secondary educa-
tion, an alternative to a regular high school
graduation. The annual number of recipients
has been increasing steadily to about half
a million in recent years, representing between
10% and 25% of all high school credentials.1---3

A typical test taker is about 25 years old.
Approximately 40% of the diplomas are
awarded to women, 60% to Whites, and about
18% each to Black and Hispanic adults.4 Over
the course of the past 70 years, 18 million
adults have earned the GED.4

The GED’s value is predicated on the as-
sumption that the degree is comparable to the
regular high school diploma. Most population
and education statistics, for instance, count
GED recipients together with regular gradu-
ates.5,6 In some ways, this equivalence as-
sumption is true. The knowledge and cognitive
skills required of successful GED test takers
are comparable to those of regular graduates.1

College admission procedures almost uniformly
accept the GED as a marker of the completion
of secondary education.7

In numerous important ways, however, re-
search showed that the outcomes of the GED
recipients are not equivalent to those of regular
high school graduates. Two benchmark studies
published in the 1990s established that adults
with a GED had consistently and considerably
worse labor market outcomes than regular
graduates.8,9 More than a dozen studies since
then have corroborated this difference.10---12

Additionally, researchers also documented the
GED disadvantage in outcomes such as lower
college completion rates,1 higher attrition from
the military,9 higher crime rates,13 and higher
rates of substance use.13

Little if anything is known about the health
of adults with a GED, despite the fact that the
links between education in general and health

were studied extensively.14---16 One reason why
health outcomes among GED recipients had
been neglected is that until recently, few
representative health surveys distinguished
between a GED and a regular high school
diploma. Recently, some researchers began
examining health-related outcomes. GED re-
cipients were found to have higher rates of
smoking and alcohol use compared with grad-
uates,17,18 and possibly also higher rates of
depression.13,19 A recent study of mortality
found that GED earners had higher risks of
dying than regular graduates,20 although only
among younger cohorts.

We compared GED and regular high school
recipients using 25 health outcomes in a large,
nationally representative sample of US work-
ing-aged adults. In addition to the GED---high
school comparison, we also included high
school dropouts in our analyses. GED recipi-
ents were assumed to be equivalent to high

school graduates in knowledge and ability. In 2
key aspects, however, adults with GEDs were
more comparable to high school dropouts:
both groups attended school for about 10
years, on average,9 and both groups made the
decision to drop out of high school before
completion. The inclusion of dropouts allowed
us to better describe where the GEDs fall: are
they equivalent to high school graduates as
they theoretically can be expected to be on the
basis of their credentials, or are they similar
to the dropouts, to whom they can be com-
pared on the basis of years of schooling and the
decision to discontinue secondary schooling?

METHODS

We used the National Health Interview Sur-
veys (NHIS) data collected from 1997 to 2009.
The NHIS comprises annual cross-sectional
household surveys. The total household response
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rate exceeded 90% in the earlier interview
years; it declined to 82% by 2009.21 Com-
plex sampling design was used to obtain a
sample representative of the civilian nonin-
stitutionalized US population. Since1997, the
NHIS question about the highest completed
level of schooling has disaggregated regular
high school completion versus the GED. We
obtained the data via the Integrated Health
Interview Surveys, an aggregated source of
NHIS compiled by the Minnesota Population
Center.22

We defined the analysis sample as US-born
adults aged 30 to 65 years who reported their
education as 9 to 12 years (high school drop-
outs), GED, or a high school diploma. The age
range (30 to 65 years) was chosen to focus on
a working-aged population before the ages when
mortality selection complicates drawing con-
clusions. Respondents who reported having
completed any postsecondary education or less
than 9 years of education were excluded from
analyses. Additional analyses (not shown here
because of space constraints but available on
request) showed a familiar gradient, whereby
adults with 0 to 8 years had worse health than
did those with any secondary schooling, and
adults with postsecondary schooling generally
had better health, especially those with a bache-
lor’s degree or more. The final analytic sample
included 76705 respondents.

Variables

The main predictor was education, catego-
rized as high school completion, GED, or high
school dropout. The dropouts included re-
spondents who reported completing 9 to 12
years of schooling but had no credentials.

Outcomes included 20 health conditions
and 5 summary health measures. We used all
available outcomes that have been collected
continuously since 1997. All measures were
self-reported and dichotomous (except self-
rated health and bed days, which we dichoto-
mized from 5-point scales for easier interpre-
tation). The conditions ranged from acute
illnesses (e.g., cold) to chronic conditions (e.g.,
hypertension). The summary health measures
were self-rated health, activity limitations, func-
tional limitations, needing help with activities
of daily living, and more than 8 bed days in
the previous year. Appendix A (available as a
supplement to the online version of this article

at http://www.ajph.org) describes the 25
outcomes in detail. On average, correlation
among pairs of outcomes was 0.31, and only
a single pair (heart attack and heart disease)
exceeded 0.8.

Control variables included in all models
were age (continuous, centered on mean of 47
years), gender (male = reference), race/ethnicity
(non-Hispanic White = reference, non-Hispanic
Black, Hispanic, and “Other”), and the year of
interview (continuous, centered on mean year
2003). Marital status was coded as married
(reference), widowed, divorced, and never
married. We also included 3 sets of measures
capturing the main pathways through which
education and heath were thought to be linked:
access to health care, economic status, and health
behaviors.15,16 Health insurance was catego-
rized as insured (reference) versus not insured.
Poverty/income ratio was categorized from
the ratio of a family’s income to the federally
defined poverty threshold as low (< 250% of
the poverty line), medium (250%---450% of
the poverty line), and high (reference, > 450%
of the poverty line). Employment status was a
nominal variable coded as employed (reference),
unemployed, or not in labor force. Smoking
was categorized as never smoked (reference),
former smoker, and current smoker. Alcohol
use was coded as never, former use, and
current moderate to light use (reference), and
current heavy use. Body size was captured
using body mass index (BMI; defined as weight
in kilograms divided by the square of height in
meters), calculated from self-reported height
and weight and used in models as a dichoto-
mous indicator coded as nonobese (reference;
BMI < 30) versus obese (BMI ‡ 30).

Analyses

First, univariate and bivariate descriptives
summarized the variables in the sample. To
compare their distribution across the 3 educa-
tion groups, we used a design-based F test
(Pearson v2 test of independence corrected for
the complex survey sampling design). Second,
we estimated a series of 25 logistic models of
each outcome on education, controlling for age,
gender, race/ethnicity, and the year of inter-
view, to obtain the gross differences in health
by the 3 schooling levels. We also estimated
the models by gender and age, an important
validity check, given that the effect of education

on health in general was known to vary across
these key demographic groups.1,23---25 The re-
sults are presented in Appendix B (available
as a supplement to the online version of this
article at http://www.ajph.org). Finally, we es-
timated a nested series for each health out-
come, controlling for basic demographics plus
(1) health insurance, (2) economic factors, (3)
health behaviors, and (4) all covariates to-
gether. All multivariate results were presented
graphically, as odds ratios (ORs) and 95%
confidence intervals (CIs) for the effect of GED
and dropout relative to the reference category,
high school diploma (tables with complete re-
sults are available as a supplement to the online
version of this article at http://www.ajph.org).

There were no missing data on basic
demographic variables. All other control vari-
ables were categorical, and we included a cate-
gory of “unknown” to avoid deleting cases.
Most variables had a low proportion of missing
observations, ranging from 0.2% for employ-
ment status to 4.8% for obesity information.
Poverty/income ratio was an exception, with
20% missing values. All analyses were ad-
justed for complex sampling design using the
svy suite of commands in Stata version 11.0
(StataCorp LP, College Station, TX).

RESULTS

Table 1 shows the distribution of variables
by education. For all 25 health indicators, there
were significant differences across the 3 edu-
cation groups: high school graduates had a
lower prevalence of all conditions and general
health problems than did GED recipients or
dropouts. The latter 2 groups were relatively
similar; for about half the outcomes, the GED
group had a lower prevalence of health than
the dropout group. The distribution of demo-
graphic, socioeconomic, and lifestyle factors
also varied significantly across the education
groups. The high school graduates had a more
“advantageous” distribution of covariates than
did the other 2 education groups: they were
more likely to have health insurance, be
employed, have higher family income, have
healthy body weight, not smoke, and not use
alcohol heavily. With regard to most measures,
high school dropouts were somewhat disad-
vantaged relative to GED recipients. A notable
exception was smoking; more GED recipients
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were current or former smokers than were
dropouts.

Next, we estimated logistic regression
models of each health outcome on GED and
dropout indicators relative to the reference
(high school graduates), controlling for key
demographic characteristics (age, gender, race/
ethnicity, and interview year). ORs and 95%
CIs are shown graphically in Figure 1. The first
finding was that GED recipients were signifi-
cantly and substantially more likely to report
all 25 health outcomes than were high school
graduates. The coefficients ranged from
OR = 1.28 (95% CI = 1.18, 1.39) for sinusitis
to OR = 2.72 (95% CI = 2.26, 3.26) for em-
physema. Second, the GED recipients reported
health at best comparable to high school
dropouts: for 24 outcomes, the two 95% CIs
overlapped or the GED recipients had signifi-
cantly worse outcomes than did the dropouts.
The only exception was self-rated health;
dropouts were more likely to report poor or fair
health than were GED recipients.

Appendix B shows and briefly discusses
results from models stratified by gender and
age, the 2 key population characteristics. We
estimated these models as validity checks to
explore whether the results might be driven
primarily by 1 gender or age group. The GED
odds ratios were significant in all groups for
most outcomes, suggesting that the GED dis-
advantage was pervasive across different pop-
ulation subgroups.

In Figure 2 we adjusted for the different
distribution of health insurance (Figure 2a),
economic status (Figure 2b), health behaviors
(Figure 2c), and all covariates together (column
4 in Table 1). Taking health insurance into
account had only a small effect on the GED---
high school difference in health. On average,
the 25 coefficients attenuated only about 3%
(full tables and calculations are available as
a supplement to the online version of this
article at http://www.ajph.org). Adjusting for
economic factors explained a larger proportion
(30%) of the group differences; income and
employment status had an independent and
relatively similar impact on the change in the
coefficients. Health behaviors, included in Fig-
ure 2c, also explained a sizeable part (about
25%) of the GED---high school difference. Of
the 3 health behaviors we studied, smoking
had a larger explanatory power than obesity or

TABLE 1—Characteristics of the Analysis Sample (n = 76 705) by Education: United States,

National Health Interview Surveys, 1997–2009

Education

Total, % or

Mean (SE)

9–12 Years, % or

Mean (SE)

GED, % or

Mean (SE)

HS Graduate, % or

Mean (SE) P

Total 22.1 7.9 70.0

Health conditions

Hypertension 30.0 35.1 32.4 28.1 < .001

Coronary heart disease 3.6 5.1 4.4 3.1 < .001

Heart attack 3.4 5.0 4.4 2.7 < .001

Heart condition 7.2 8.6 9.2 6.5 < .001

Emphysema 2.3 4.2 3.8 1.6 < .001

Asthma 10.5 13.2 14.7 9.2 < .001

Chronic bronchitis, 12 mo 6.4 8.7 9.2 5.3 < .001

Cancer (ever) 6.2 6.7 7.9 5.9 < .001

Diabetes 9.5 12.1 11.5 8.5 < .001

Ulcer 10.1 12.9 14.0 8.8 < .001

Stroke 2.4 3.9 3.0 1.9 < .001

Failing kidneys, past y 1.8 2.9 2.5 1.4 < .001

Liver condition, past y 1.9 2.6 3.7 1.4 < .001

Sinusitis in past 12 mo 17.0 17.8 19.3 16.5 < .001

Cold in past 2 wk 13.5 16.3 15.5 12.5 < .001

Intestinal problem, 2 wk 5.8 6.9 8.2 5.2 < .001

Lower back pain, 3 mo 33.4 38.7 42.1 30.8 < .001

Migraine, past 3 mo 18.1 21.5 24.2 16.4 < .001

Neck pain, past 3 mo 18.0 20.6 24.2 16.5 < .001

Vision problems 11.4 14.9 16.0 9.8 < .001

General health

Any functional limitations 38.2 46.7 47.3 34.5 < .001

Any activity limitations 20.6 30.1 27.9 16.7 < .001

Needs help with ADLs 1.7 2.6 2.1 1.4 < .001

> 8 bed d 10.1 14.0 15.0 8.3 < .001

Poor/fair health 17.9 29.0 24.2 13.7 < .001

Sample characteristics

Interview year 2002.8 (0.03) 2002.7 (0.05) 2003.1 (0.07) 2002.9 (0.03) < .001

Age, y 47.0 (0.04) 47.5 (0.09) 45.7 (0.15) 47.0 (0.05) < .001

Female 53.6 53.4 51.7 53.8 .019

Race/ethnicity < .001

Non-Hispanic White 77.6 67.0 78.5 80.8

Non-Hispanic Black 15.9 23.8 12.5 13.8

Hispanic 5.1 7.5 7.1 4.1

Other 1.5 1.8 2.0 1.3

Married 52.8 44.8 46.8 56.0 < .001

Health insurance < .001

Uninsured 17.4 23.9 23.1 14.6

Insured 82.3 75.8 76.6 85.0

Unknown 0.3 0.3 0.3 0.3

Continued
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alcohol use on the GED---high school difference
for most outcomes. Finally, we included all 3
sets of covariates in models shown in Figure
2d. Jointly, these covariates explained about
50% of the GED disadvantage. However, the
GED---high school difference was not significant
or only marginally significant in only 4 of the
25 outcomes, As shown in Figure 2, the GED
recipients were either comparable to dropouts
or worse off for every examined outcome,
except self-rated health (Figure 2c).

DISCUSSION

The GED credential was designed to be
equivalent to a regular high school diploma. It
was treated as such in multiple spheres, from
the collection of educational data to college
admission procedures. Increasingly, however,

research showed that GED recipients were
worse off than were high school graduates in
various outcomes, from the labor market to
college completion rates. A surprising gap in
this literature was health, one of the most
important outcomes linked to education.

This study examined whether working-aged
GED earners had health that was equivalent
to the health of regular high school graduates,
or whether it was closer to that of dropouts,
who resembled the GED earners in not com-
pleting regular secondary schooling. We studied
25 health indicators, from chronic conditions
to acute illness and multiple general health
indicators. Compared with regular high school
graduates, the adult GED recipients were sig-
nificantly and substantially worse off in all out-
comes. They were 30% to more than 250%
more likely to report various health conditions

and about twice as likely to report functional
limitations, activity limitations, or poor or fair
health. The GED---high school difference was
smaller for acute illnesses like recent cold or
sinusitis and larger for conditions associated
with specific health behaviors like alcohol use
and smoking (liver disease and emphysema,
respectively). The GED disadvantage was evi-
dent in both genders, as well as among younger
and older adults.

Taking into account previously documented
economic and lifestyle differences between
GED recipients and regular graduates1,8,9,17,18

explained about half of the health differentials,
although the gaps remained significant for most
outcomes. Income, employment status, and
smoking had the most explanatory impact,
whereas the lower rate of health insurance
among GED earners played only a minor role
in health inequality.

Additionally, adults with a GED were sta-
tistically indistinguishable from high school
dropouts for most outcomes.With the exception
of self-rated health, where dropouts were more
likely to report fair or poor health, GED re-
cipients reported health conditions and limita-
tions at least as frequently as the dropout group.

The disadvantage of GED recipients relative
to high school graduates and the GED earners
similarity to high school dropouts generally
corroborated econometric and educational lit-
erature, which considered other outcomes like
labor market or tertiary education. With re-
spect to health conditions, we were aware of
only 1 previous study (with a relatively small
sample of adults aged 40---45 years) in which the
author analyzed the sum of illnesses and found
that GED recipients reported a comparable
number of illnesses as high school graduates.19 It
was not clear why these results differed from
ours—perhaps there was insufficient power in
the analyses because of the modest sample size.

The key question was why were adults with
a GED so much worse off than high school
graduates in terms of health—why, despite the
assumption of credential equivalency, do they
resemble the dropout group instead? We
could draw on 3 models linking schooling and
health in an attempt to explain this discrep-
ancy: the quantity model, the credential
model, and the selection model. In the social
determinants of health literature, the first 2
models were proposed in the late 1990s.15,26

TABLE 1—Continued

Employment < .001

Employed 68.0 55.3 63.2 72.6

Unemployed 3.3 4.5 5.6 2.7

Not in LF 28.5 40.1 31.2 24.5

Unknown 0.2 0.1 0.1 0.2

Income categorya < .001

Low 36.2 51.6 49.2 29.9

Medium 26.1 19.8 23.2 28.5

High 17.7 9.6 11.4 21.0

Unknown 20.0 19.0 16.2 20.7

Body weightb < .001

Not obese 65.7 63.3 63.5 66.8

Obese 29.5 32.6 32.3 28.2

Unknown 4.8 4.1 4.3 5.0

Smoking < .001

Never smoked 40.5 32.5 24.7 44.9

Past smoker 22.2 20.8 22.9 22.6

Current smoker 36.2 45.9 51.6 31.4

Unknown 1.0 0.9 0.8 1.1

Alcohol use < .001

Never 18.7 22.0 15.4 18.1

Former 19.3 23.4 23.1 17.5

Current moderate use 55.0 47.0 53.5 57.6

Current heavy use 4.4 5.1 5.9 4.0

Unknown 2.6 2.5 2.0 2.7

Note. ADLs = activities of daily living; GED = graduate equivalency diploma; HS = high school; LF = labor force. Participants
were US-born adults aged 30–65 years. Adjusted for sampling design.
aIncome categorized from the ratio of a family’s income to the federally defined poverty threshold as low (< 250% of the
poverty line), medium (250%–450% of the poverty line), and high (> 450% of the poverty line).
bBody weight calculated from self-reported height and weight and used in models as a dichotomous indicator coded as
nonobese (body mass index [BMI] < 30 kg/m2) versus obese (BMI ‡ 30 kg/m2).
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The quantity model, related to the human
capital model in econometrics,27,28 suggested
that schooling develops skills, abilities, and
resources that enable individuals to achieve a
healthy life.15,29 Under the credential model, it
was argued that a diploma opened occupa-
tional pathways that lead to a corresponding
social and economic status, which in turn
influences health. An alternative perspective
was recently proposed by Heckman et al.,1

Cameron and Heckman,8 and Heckman and
Rubinstein30 specifically to understand the
GED---high school differences in various out-
comes. They argued that GED recipients
differed from regular graduates in noncogni-
tive characteristics like persistence in reaching

goals, self-efficacy, or the ability to delay
gratification.30---32 Heckman et al.1,12 proposed
that the limitations within these personality
characteristics caused the GED earners to
drop out of high school in the first place, and
also affected their outcomes in later life. Un-
like the quantity or credential models that
assume a causal effect of schooling on health,
this is a selection argument, suggesting that
individual (noncognitive) characteristics de-
termine both their educational outcome, as
well as their adult health status.

Although our study could not directly dis-
criminate among these models, our results
could provide suggestive evidence that could
inform the theoretical developments. In support

of the quantity model, GED recipients might
have worse health than graduates because they
attended school for a shorter period of time—
about a mean of 2 years less than regular
graduates.9 It was unclear how this quantity
deficit might operate, however, because GED
recipients and regular graduates demonstrated
comparable cognitive skills and knowledge.1,32

Regarding the credential model, numerous
econometric studies showed that the GED
was not an equivalent credential in the labor
market. To the degree that the nonequiva-
lence occurs in other social markets,1,10,12 or
that the labor market outcomes play an im-
portant role in adult health, our results were
also consistent the credentialing perspective.
Some argued that the GED gives a “mixed
signal,”marking comparable cognitive but lesser
noncognitive skills to potential employers.30

Of course, this nonequivalence of the GED
directly contradicted the premise underlying
the existence of the GED testing program.
Finally, our findings were also not inconsistent
with the selection perspective. It was quite
possible that the GED recipients had lower
noncognitive skills such as persistence, which
might have caused them to drop out of high
school and also affected their health. The
selection perspective might also help explain
why the GED recipients had a higher preva-
lence of some conditions like liver disease,
back pain, or neck pain than did high school
dropouts. Perhaps for these outcomes, the
noncognitive skills might be particularly im-
portant, such as the ability to maintain a healthy
level of alcohol use, affecting liver disease.
Another possibility was that the different per-
sonality characteristics affected health reporting
in the GED group, making them more likely to
report chronic pain than the dropout group.

We speculated on possible reasons for our
findings, but additional data would be necessary
to provide firm explanations. It would be desir-
able to have information on the adults’ cognitive
and noncognitive skills for a direct test of the
selection hypothesis. Additionally, it is important
to gain a better understanding of reasons why
high school dropouts choose to take the GED
test. At the test sites, the test takers reported
educational and employment reasons,4,33 but
more detail might shed light on the charac-
teristics of the GED recipients, which would
be helpful to understand their lower-than-expected

Note: ADLs = activities of daily living; CHD = coronary heart disease; CI = confidence intervals; GED = General Equivalency

Diploma; HS = high school. Models adjust for age, gender, race/ethnicity, and the year of interview.

FIGURE 1—Odds ratios of 25 health indicators for General Equivalency Diploma (GED) and

dropouts, relative to high school graduates: United States, National Health Interview

Surveys, 1997–2009.
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health. Another avenue for further research is
to expand the theoretical framework linking
educational attainment and health. We mainly
considered access to health care, economic sta-
tus, and health behaviors. Because of data con-
straints, we omitted a wide range of other
factors, such as social environment and physical
environment, as well as information about genetic
endowment, which were posited in literature

as important determinants of health.34 Testing
a broader range of explanatory factors prom-
ises to identify additional pathways through
which the GED and other credentials translate
into adult health.

The relatively poor health of GED earners
has clear implications for public health de-
bates as well as for further research on health
inequalities by education. The number of US

adults who report the GED as their highest
schooling credential is between 5 and 8 million.
It is telling that the precise number is unknown—
GEDs are simply counted as high school di-
plomas in the US Census, National Center for
Educational Statistics, and other major data
collection agencies.6,35 A necessary first step to
learning more about the outcomes of the GED
recipients is to collect information about GED as

Note. ADLs = activities of daily living; CHD = coronary heart disease; CI = confidence interval; GED = General Equivalency Diploma.

FIGURE 2—Odds ratios of 25 health indicators for GED and dropouts, relative to high school graduates, adjusted for (a) health insurance, (b)

economic status, (c) health behaviors, and (d) all covariates: United States, National Health Interview Surveys, 1997–2009.
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separate from a regular diploma. Understanding
the health outcomes of this large group will
contribute to educational policies currently
aimed at decreasing high school attrition and
increasing the number of GED test takers among
dropouts. Our results showed that the worse
health outcomes of GED recipients were partly
a result of their worse health behaviors, espe-
cially smoking, but also obesity and alcohol use.
This finding suggested a direct avenue for in-
terventions: stepped-up efforts to reach adults
who earned a GED with smoking cessation or
weight loss programs. Finally, the findings also
matter within the continued critical discussion
about the benefits and merits of the GED by
documenting that one of the most desirable
resources (health) did not seem to improve
when dropouts earned a GED. Policy efforts to
decrease the high school dropout rate might
be more important to long-term health than
helping dropouts earn a GED. j
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