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ABSTRACT 

Half a million Americans earn the General Educational Development (GED) every year.   The 

GED certification  is intended to be equivalent to a high school (HS) diploma; however, 

econometricians have long known that GED recipients are disadvantaged relative to HS 

graduates in numerous domains.  Recently, several studies have turned attention to another 

domain, adult health, and uncovered a large health disadvantage of GED recipients.  This 

project aims to explain the health disadvantage, focusing on three groups of factors known to 

differ between GED recipients and HS diploma holders: non-cognitive skills, health behaviors, 

and labor-market outcomes.  We use the NLSY79 (N=3,869) data on respondents from 

adolescence to age 40 when they were administered a battery of health questions.  Structural 

equation models will be used to examine the joint direct and indirect effects of the three 

explanatory factors on multiple health indicators.  Preliminary results indicate the hypothesized 

factors explain the GED-HS health gap. 
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The Health Value of the GED: Testing the Role of Noncognitive Resources, Health 
Behaviors, and Labor-Market Factors. 

The number of GED recipients in recent years has exceeded half a million annually, 
representing between 12% and 20% of all secondary credentials (1-3). Since its launch in 1942, 
about 18 million adults have earned the GED (4). 

The value of the GED credential is predicated on the assumption of equivalence to a regular 
high school diploma.  This assumed equivalence is reflected, for instance, in population 
statistics where GED recipients are grouped into the same category as high school graduates; it 
is also reflected among colleges and employers, most of whom accept the GED as a 
secondary-completion credential (4-5).  The equivalency assumption has been supported in one 
important domain:  the cognitive skills of GED recipients have been found to be comparable to 
those of regular graduates (6-9).  In other vital areas, however, GED recipients have 
significantly worse outcomes.  Specifically, the GED is associated with worse labor market 
outcomes than a HS diploma, with lower employment rates and lower hourly wages (8-11).  The 
GED is also linked to lower college completion rates (7, 11), higher attrition from the military (7), 
and higher crime rates (12).  Additionally, adults with a GED tend to have worse health 
behaviors; in particular they have higher rates of smoking and substance use than high school 
graduates (12-13). 

The primary explanation for these differences in outcomes centers on the poorer non-cognitive 
skills of the GED graduates (9, 14-16).  Non-cognitive skills comprise attitudes and beliefs, 
emotional and cognitive self-regulation, and personality traits, ranging from self-discipline, 
mastery, self-efficacy, perseverance, consistency, or motivation (17-19).  The GED earners 
have lower level of non-cognitive skills compared to high school graduates (8, 10, 20).  In fact, 
GED graduates are rather similar to high school dropouts in the distribution of non-cognitive 
skills (11).   

A large gap in our understanding of the value of the GED concerns the health of GED 
recipients.  Three recent studies have compared health outcomes of GED recipients versus HS 
diploma earners.  Zajacova (21) compared 20 medical conditions, as well as functional and 
activity limitations among working-age adults and found GED recipients to be significantly more 
likely than HS graduates to report every single one.  Focusing on an older sample, Liu, Chavan, 
and Glymour (22) found the GED to predict significantly higher odds of incident ADLs and 
IADLs.  The GED disadvantage in general health, as measured by self-rated health and activity 
limitations, is substantively large: GED recipients have health levels that are equivalent to HS 
diploma earners about 15 years older (23).   

These studies have not, however, explained why the GED-HS difference in health outcomes 
occurs.  What causes these large health discrepancies?  Previous research, briefly summarized 
above, suggests non-cognitive skills as an important potential explanation for various outcomes, 
including health.  Non-cognitive skills appear to be lower among the GED recipients.  These 
skills—especially a set of traits known as conscientiousness--  are also considered an important 
determinant of educational attainment in general (16, 19, 24); thus they may also help 
determine who completes a regular high school credential versus the GED.  Finally, there is a 
connection between non-cognitive skills and health, whether directly (25-26) or as a critical 
component linking educational attainment and adult health (25, 27-29).   

In addition to the non-cognitive skills as a potential confounder influencing  both attainment and 
health, two important mediating pathways between educational attainment and adult health 
have also been discussed in the literature: health behaviors and labor-market circumstances.  
As noted above, GED recipients tend to be disadvantaged with respect to both.   At the same 



4 
 

time, both health behaviors and labor-market experiences are critical determinants of health 
outcomes (27, 30-36).  We therefore hypothesize that these two factors may explain some of 
the GED recipients’’ health disadvantage relative to HS graduates. 

The literature on the outcomes of GED recipients has found they differ from HS diploma holders 
in terms of non-cognitive skills, and, perhaps as a corollary, in health behaviors and labor 
market outcomes.  The literature on the association between socioeconomic determinants of 
health has also highlighted these factors as important links through which schooling affects 
health or, to be more appropriately tentative about causality, factors that link schooling and 
health.  We merge these bodies of work and test whether non-cognitive skills, health behaviors, 
and labor-market outcomes can explain the large health disadvantage of GED recipients 
compared to their HS diploma holders.   

METHODS  

Data 

We use data from the National Longitudinal Survey of Youth 1979 (NLSY79).  The NLSY79 is a 
panel survey of a large, nationally representative sample of young adults who were between 14 
and 22 years old at the baseline 1979 interview.  Respondents were re-interviewed annually 
until 1994 and every two years thereafter.  By the 2006 interview, the last wave we utilize in our 
analyses, the respondents were between 41 and 49 years old.  Our analysis used information 
on the respondents’ family background, cognitive and non-cognitive skills collected primarily 
during the 1979 baseline, educational attainment and labor-market information from the follow-
up interviews, and mid-life health information reported in a special module administered to 
respondents after they turned 40 (the module was offered from 1998 to 2006).   

Analytic sample.  We define our analytic sample as adults who earned a HS diploma as their 
highest credential, GED as their highest credential, and we also include HS dropouts as an 
additional comparison group. Respondents must also have answered the age 40 health module 
and provided at least one valid health measure.   

Measures 

1979 sociodemographic background.  All models control for basic demographic characteristics: 
age, in single years; gender (male=reference); race/ethnicity, coded as white (reference – this 
category is strictly “non-black, non-Hispanic” and as such, includes predominantly non-Hispanic 
whites but also a small proportion of ‘other’ race respondents), black, and Hispanic; Census 
region of residence in 1979 coded as Northeast (reference), North Central, South, and West; 
and rural/urban residence in 1979.   Parents’ education is coded as the highest education of 
either parent and trichotomized as less than high school, high school, and more than high 
school.  The family’s economic status is dichotomized as “below poverty threshold” versus 
“above poverty” in 1978, the year prior to the baseline.  The third variable, family structure, 
indicates whether the adolescent lived with both biological parents throughout their childhood 
and adolescence (yes=1).   

1979 non/cognitive measures. The Rotter locus-of-control scale (37) measures the extent to 
which respondents believed they had control over their lives (internal locus) versus the 
environment controlled what was happening to them (external locus).  The Rosenberg self-
esteem scale (38), a 10-point instrument administered in 1980, measures the degree of 
approval or disapproval an individual makes when evaluating oneself.  The Armed Forces 
Qualification Test (AFQT) percentile score is calculated from the Armed Services Vocational 
Aptitude Battery, which was administered in 1980 and comprises skills and knowledge across 
various areas including arithmetic reasoning, paragraph comprehension, word and mathematics 
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knowledge, and general science.  The AFQT scores have been widely used as a measure of 
cognitive skills among adolescents and young adults (i.e., 8, 14).   

Follow-up information.  Educational attainment is trichotomized.  We include adults whose 
highest credential is a HS diploma, the GED (reference), and HS dropouts.  Family income is 
constructed from up to ten reports from 1986 to 1997 (prior to the age-40 module).  We 
calculate long-term family income by taking the mean of all available reports, adjusted for 
inflation (to 2000 dollars) and log-transforming it due to the skewness of the distribution.  We 
control for marital status at the time of the age 40 module, categorizing it as married, never 
married, and divorced/separated/widowed.  We will also include measure of employment 
(specifics TBD) and own income, which will be calculated in a cumulative way similar to family 
income and may replace the family income as a better measure of own labor-market outcomes.  
Three indicators of health behaviors will be captured:obesity, cigarette use, and alcohol use.  

Mid-adulthood health.  We use the following eight health measures from the age 40 module: 
self-rated health, health limitations, the CES-D score, the SF-12 physical and mental component 
scores, presence of pain sufficient to limit activities, doctor-diagnosed conditions, and other 
health symptoms or troubles.   Self-rated health was measured on the standard 5-point scale 
from excellent=1 to poor=5 and is used in the analyses as an ordinal outcome with four levels 
(fair and poor were merged because of small cell sizes.   Health limitations assess whether the 
respondent’s health limited “moderate” activities.  Any limitations (a little to a lot) is coded 1, no 
limitations is coded 0.  The 7-item CES-D scale, which measured depressive symptoms, is 
dichotomized using an established threshold as 0=low distress versus 1=high distress (39).  The 
SF-12 (short-form 12) physical and mental health component scores (40) are dichotomized 
using the lowest quartile as threshold, following recommendations by Ware et al. (41).  The pain 
item asked respondents to rate, from “not at all” to “extremely,” how pain interfered with normal 
work or housework in the previous 4 weeks.  We code pain as a three-level variable: no pain, 
little pain, and moderate to extreme pain.   Respondents were also asked whether a doctor 
diagnosed any of eight conditions, including cancer, diabetes, lung disorders, heart conditions, 
hypertension, or arthritis.  We categorize this 9-point scale as 0 conditions, 1 condition, and 2 or 
more conditions.   Finally, a series of 23 items assessed a range of health symptoms, troubles, 
or conditions, from asthma and back problems, to urinary tract infections or ulcers.  We 
trichotomize the count to 0, 1-2, and 3 or more.   We will also explore condensing the individual 
measures or the health scales using factor analysis. 

Analyses 

We plan to estimate structural equation models (SEM) of health outcomes.  We will explore the 

behavior of each individual outcome but for presentation will create a summary health measure 

using a confirmatory factor analysis (CFA) with the eight health outcomes as indicators, or a 

two-level CFA with the individual health measures.   The SEM approach will allow us to observe 

the direct and indirect effects of the key explanatory factors on health.  The preliminary results 

were generated using regression models. 

PRELIMINARY RESULTS 

The findings from the preliminary analyses are based on logistic and ordered logistic models of 

individual health outcomes on the three-category education, yielding a comparison of HS versus 

GED health (as well as dropout vs. GED).  The results from the first two models adjusted only 

for demographics (Model 1) and parental background (Model 2) corroborate previous studies: 

with one exception (low SF-12 mental component score), GED recipients report significantly 
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worse health than HS graduates.  Taking into account non-cognitive resources, the first 

explanation proposed above (Model 3 and 4 – the latter also takes into account background), 

attenuates all the GED-HS differences substantially although they remain evident.  Cognitive 

skills (added in Model 5) do not have much of an effect on the GED-HS differences, as 

expected given the similarity  in cognitive skills described previously (9, 14).  Model 6 tests the 

second explanation for the poor health of the GED recipients:  labor market disadvantage.  

Although we only controlled for income and marital status, the gross GED-HS difference 

attenuated considerably, to a similar degree as with non-cognitive skills.  We are in the process 

of adding the health behaviors to test the third explanation. The final model in our preliminary 

analysis tests the joint impact of non-cognitive skills and labor-market factors: here the 

differences between GED and HS become, with one exception, not significant.  

PRELIMINARY CONCLUSIONS  

Several recent papers described the non-equivalent (poor) health of GED recipients compared 

to high school graduates (21-23).  We move the literature forward by testing three explanations 

for the observed patterns: non-cognitive skills, health behaviors, and labor-market outcomes.  

Without a full complement of variables, we found that these mechanisms explained the 

observed differences for all but one health outcome.   
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Table 1.  Health Outcomes at Age 40 for HS Graduates (Top Panel) and Dropouts (Bottom Panel) Compared to GED.  

HS relative to GED Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 

   Self-rated health 0.73*** 0.76** 0.79** 0.82* 0.83* 0.81* 0.89 

   Activity limitations 0.72* 0.76* 0.80 0.83 0.84 0.80 0.90 

   Elevated CES-D score 0.67*** 0.71** 0.74** 0.78* 0.79* 0.77* 0.86 

   Low SF-12 physical component score 0.69*** 0.74** 0.75** 0.79* 0.80* 0.77* 0.85 

   Low SF-12 mental component score 0.82 0.85 0.91 0.92 0.92 0.92 0.99 

   Pain  0.74** 0.75** 0.79* 0.80* 0.80* 0.79* 0.83 

   Conditions diagnosed by a physician 0.77** 0.81* 0.79* 0.83 0.82* 0.81* 0.85 

   Other health problems and troubles 0.71*** 0.72*** 0.77** 0.77** 0.77** 0.76** 0.80* 

Dropout status relative to GED        

   Self-rated health 1.48*** 1.39** 1.34** 1.29* 1.22 1.40*** 1.20 

   Activity limitations 1.31 1.26 1.22 1.19 1.10 1.27 1.12 

   Elevated CES-D score 1.22 1.13 1.06 1.01 0.96 1.16 0.96 

   Low SF-12 physical component score 1.36* 1.31* 1.25 1.23 1.19 1.30* 1.19 

   Low SF-12 mental component score 1.38** 1.34* 1.21 1.21 1.19 1.34* 1.21 

   Pain  1.10 1.11 1.05 1.07 1.05 1.07 1.05 

   Conditions diagnosed by a physician 1.03 1.02 0.98 0.97 0.96 1.00 0.96 

   Other health problems and troubles 1.03 1.05 0.95 0.98 0.97 1.00 0.98 

* p<.05, ** p<.01, *** p<.001 
Data source: NLSY79, N=3,812 to 3,836 across the different health outcomes. 
Note: the results from the top and bottom panel are from the same equation for each model of health outcome on three-category 
education: dropouts, GED (reference), and HS diploma.  The models differ in the blocks of covariates: 
Model 1 controls for demographics (age, sex, race, Census region, and rural/urban region) 
Model 2 controls for demographics and parental background  
Model 3 controls for demographics and non-cognitive resources 
Model 4 controls for demographics, background, and non-cognitive resources 
Model 5 controls for demographics, background, noncognitive resources, and cognitive skills 
Model 6 controls for demographics and adulthood socioeconomic factors (marital status and cumulative family income) 
Model 7 controls for demographics, background, noncognitive resources, cognitive skills, and adulthood socioeconomic factors 
 
 
 


