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Abstract

Background—The Korean War Gl Bill provided socio-economic benefits to veterans, however
its association with health is unclear; we hypothesize Gl Bill eligibility is associated with fewer
depressive symptoms and smaller disparities.

Methods—Data from 246 Korean War Gl Bill eligible veterans and 240 non-veterans from the
Health and Retirement Study were matched on birth year, southern birth, race, height, and
childhood health using coarsened exact matching. Number of depressive symptoms in 2010
(average age=78) were assessed using a modified, validated Center for Epidemiologic Studies-
Depression Scale, dichotomized to reflect elevated depressive symptoms. Regression analyses
were stratified into low (at least one parent < 8 years schooling / missing data, N=167) or high
(both parents = 8 years schooling, N=319) childhood socio-economic status (cSES) groups.

Results—Korean War Gl Bill eligibility predicted fewer depressive symptoms among individuals
from low cSES backgrounds [B=-0.64, 95% Confidence Interval (Cl):(-1.18, -0.09), p=0.022].
Socio-economic disparities were smaller among veterans than non-veterans for number of
depressive symptoms [B=-0.76, 95% (Cl):(-1.33, -0.18), P = 0.010] and elevated depressive
symptoms [B=-11.7, 95%Cl:(-8.2, -22.6), P = 0.035].

Conclusions—Kaorean War Gl Bill eligibility predicted smaller socio-economic disparities in
depression markers.

AUTHOR FOR CORRESPONDENCE: Anusha M. Vable, Department of Social and Behavioral Sciences, Harvard School of Public
Health, 677 Huntington Ave, Boston, MA 02115, USA. avable@hsph.harvard.edu.

FINANCIAL DISCLOSUERS: No Disclosures to Report. All authors had access to the data and a role in writing the manuscript.
Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Vable et al.

Keywords

Page 2

Depression; Gl Bill; Health disparities; Korean War; Lifecourse; Socio-economic status; Veterans

PURPOSE

Each year the United States pays double the health care costs of other developed countries
per capita ($8,745 vs. $3,484) [1]. Despite this huge contribution to the treatment of disease,
socio-economic health disparities in the US remain the largest in the developed world [2]
partially because medical care accounts for just 10% of the variability in health outcomes
[3], while social and behavioral factors account for approximately 55% of the total variation
in health [4]. Although the potential for social and behavioral interventions to affect health
may be much larger than the impact of medical interventions, health evaluations of
population-level social interventions are scarce [4]. This study investigates the association
between a social policy, Korean War Gl Bill eligibility (detailed in the text box), and
markers for depression.

Numerous economic studies found Gl Bill benefits from World War 11 (WWI1), the Korean
War, and the Vietnam War increased aspects of socio-economic status (SES) such as
education [5-8], income [9-11], occupational status [9,11], and homeownership [12]. Past
work found men from disadvantaged backgrounds disproportionately benefit [8-11], while
others argue most benefits accrued to men from advantaged backgrounds [5]. We
hypothesized an association between Korean War GI Bill eligibility and higher adult SES,
particularly among men from low SES backgrounds, resulting in smaller socio-economic
disparities in markers for depression among veterans compared to non-veterans.

Understanding the association between policies that affect SES and depression prevalence is
important; mental health and substance abuse disorders are a major cause of morbidity
worldwide, accounting for 183.9 million disability-adjusted life years globally in 2010, with
depressive disorders the largest contributor (40.5%) [13]. Additionally, many people with
depression are not diagnosed or treated [14], and treatment options are not always effective
[15], highlighting the importance of prevention on a population-level. Past work shows
depression is highly socially patterned by lifecourse SES [16,17], and upward social
mobility is associated with fewer depressive symptoms [17], suggesting depression may be
prevented through policies that facilitate upward social mobility.

Our study investigates the association between Korean War Gl Bill eligibility and socio-
economic disparities in markers for depression. We advance the literature in three distinct
ways: first, we examine markers for depression among Korean War Gl Bill eligible (veteran)
and GI Bill ineligible (non-veteran) older adults; this is important because studies on the
health of veterans rarely use a non-veteran control group. Second, we rigorously control for
selection into the military, a weakness in previous studies. Third, we examine effect
modification by childhood SES (cSES) to determine if Korean War Gl Bill eligibility had
different affects in low and high cSES subpopulations.

Ann Epidemiol. Author manuscript; available in PMC 2017 July 13.
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Data come from the Health and Retirement Study (HRS), a nationally representative sample
of community-dwelling adults 50 and older. Analyses were restricted to US-born male
Korean War veterans and non-veterans, who were alive in 2010 (N = 6,495); veterans from
other time periods were excluded. An additional 1,223 men were excluded for missing data
on number of depressive symptoms, yielding 5,272 (81.2%) eligible men; of these, 4,786
men were pruned while implementing the coarsened exact matching (CEM) procedure,
detailed below, yielding a final analytic sample of 486 men: 167 in the low childhood socio-
economic (cSES) group, and 319 in the high cSES group.

Korean War Gl Bill eligibility was military service from 1950 — 1954 [18,20]. Veterans from
other time frames were removed from the analytic sample; all veterans included in this
analysis are considered Gl Bill eligible, and all non-veterans are considered GI Bill
ineligible.

Depressive symptoms over the previous week were assessed with a modified 8-item Center
for Epidemiologic Studies Depression (CESD) scale summing 6 “negative” items and two
reverse-coded “positive” items (all coded yes / no); this scale is reliable among HRS
participants (Cronbach’s alpha = 0.78) [21]. The negative items include questions such as
feeling sad and depressed, everything is an effort, sleep is restless, feeling alone, and not
able to get going, while the positive items asked if the respondent felt happy and enjoyed
life; higher CESD scores indicated more depressive symptoms. The modified scale ranges
from 0 to 8 and correlates with the original, 20-item scale [22]. An indicator for elevated
depressive symptoms was created by dichotomizing the 8-item measure at the HRS
recommended cutoff of = 4 symptoms [22]; in this analytic sample, elevated depressive
symptoms predicted doctor’s diagnosis of depression and regular use of prescription
medication for depression and anxiety (both p < 0.0005).

Effect Modifier

Childhood socio-economic status (CSES) is evaluated as an effect modifier. Men whose
parents both had = 8 years of education were considered high cSES; men were considered
low cSES if at least one parent had < 8 years of education, or there was missing data on
parents’ education. Education was dichotomized at 8 years because most parents in this
sample stopped formal education after 8 years. Individuals with missing information on
parents’ education were thought to have a distinct family structure (e.g. grew up in a single-
parent household [23]), and were therefore included in the low cSES group, similar to other
HRS researches examining cSES [17].

Ann Epidemiol. Author manuscript; available in PMC 2017 July 13.
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Matching Variables

Analysis

Korean War veterans were exactly matched to non-veterans on birth year [7], race / ethnicity
(Non-Hispanic White, Non-Hispanic Black, Hispanic, Other Race)[24], southern birth
(based on the US census divisions of south Atlantic, east south central, and west south
central, because southern Black Americans were less likely to take advantage of Gl Bill
benefits) [6], and childhood and young adult health, discussed below, as healthy individuals
were more likely to serve [24]. We also matched on self-reported height in 2010 (mean
dichotomized) as an additional control for childhood social and nutritional circumstances.

Data on the most common reasons registrants were rejected for military service during
World War 11 was used to account for selection into the military. White registrants were
rejected for eye problems, mental diseases, musculoskeletal problems, cardiovascular
problems, and ear problems, while Black registrants were additionally rejected for
educational deficiencies, and syphilis [24]. HRS childhood health variables closest to the
rejection factors were difficulty seeing (eye problems), learning difficulties (educational
deficiencies), heart trouble (cardiovascular problems), ear problems (ear problems),
psychiatric problems (mental disease), and depression (mental disease). We also matched on
youth disability status, and self-reported childhood health (excellent, very good, good, fair,
and poor).

All analyses are run a) in the pooled population, b) stratified by cSES subgroup, and ¢) with
a Korean War Gl Bill eligible * cSES interaction term, using coarsened exact matching
(CEM). CEM is a method of pre-processing data that matches treatment and control
observations on pre-exposure covariates. Non-matched observations are pruned from the
data set, and control units in the matched sample are weighed to create balance across
stratum (i.e. treatment units are given a weight of one and control units are weighted to equal
the number of treated units divided by the number of control units in the stratum, normalized
to the total matched sample [25]). In the resultant analytic sample, the multivariate
distribution of matching variables is balanced between the treatment and control groups,
mimicking a randomized control trial on the observed variables. To facilitate matching,
variables can be temporarily coarsened across substantively indistinguishable categories, and
the uncoarsened variables are added to the regression model. In our analysis, height was
coarsened into dichotomous categories for matching purposes, and continuous height was
included in our regression models. CEM allows for matching on values and missing data
[26]. Because both treatment and control units are pruned from the data set, CEM estimates
are interpreted as the feasible sample average treatment effect among the treated. Quality of
the analytic sample created by the CEM procedure is assessed with a multivariate imbalance
measure, L1, which ranges from 0 (perfect covariate balance between treatment and control
units) to 1 (no covariate overlap) [25].

Three models are presented for each outcome: Model 1 is unweighted and presented for
comparison; Model 2 uses the CEM weights, and represents the model used in the
interaction analyses; Model 3 uses CEM weights and adjusts for parents’ educational
attainment (years) with a missing indicator to account for possible residual confounding by

Ann Epidemiol. Author manuscript; available in PMC 2017 July 13.
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cSES. Interaction models were estimated to determine if Gl Bill eligibility impacted
disparities. All models adjust for continuous height. For number of depressive symptoms, an
ordinary least square model was estimated; for elevated depressive symptoms a logistic
regression model was used, and predicted probabilities were calculated. Analyses were also
run using a covariate adjustment (CA) approach, and propensity score matching (PSM) for
comparison (Tables A2 & A3); prior work indicates CEM has better internal validity than
PSM [25,27], and is therefore our primary analysis technique. All data cleaning was
performed in SAS, version 9.3, and analyses were performed in Stata, version 13.

Low cSES veterans and non-veterans (N = 167) were, on average, 79 years old, 69 inches
tall, predominantly White (75%), one third were born in the south, and experienced excellent
or very good self-rated childhood health. High cSES Korean War veterans and non-veterans
(N = 319) were similar but more were White (97%), and fewer were born in the south (15%)
(Table 1). The multivariate imbalance measure improved from 0.91 to 6.7*10°16 after data
were pruned and weighted in the total population, with similar reductions in both cSES
subgroups. Pruned individuals were younger, more were minorities, and had worse
childhood health (Table Al).

There was no difference between veterans and non-veterans for either depression marker in
pooled analysis (Table 2). In unweighted analyses, low cSES veterans reported 0.65 fewer
depressive symptoms than low cSES non-veterans, 95% Confidence Intervals (Cl): (-1.19,
-0.11), p = 0.018 (Model 1); this association remained after applying CEM weights [Model
2, p =-0.64, 95%Cl: (-1.18, -0.09), p = 0.022], but attenuated after adjusting for parents’
education [Model 3, B = 0.53, [95% CI: (-1.08, 0.03), p = 0.062]. There was no difference
between high cSES veterans and nonveterans for number of depressive symptoms (Table 3).
Results were substantively similar in CA and PSM models, though results were not
significant (Table A2).

The socio-economic disparity in depressive symptoms was 0.88 symptoms for non-veterans
and 0.12 symptoms for veterans; low cSES veterans reported 0.76 fewer depressive
symptoms than high cSES veterans, [95%Cl: (-1.33, -0.18), p = 0.010] (Figure 1).

Veterans and non-veterans had equal prevalence of elevated depressive symptoms in both
cSES subgroups (Table 4); CA and PSM models produced similar results (Table A3). The
socio-economic disparity in elevated depressive symptom prevalence was 13.0% for non-
veterans and 1.2% for veterans; socio-economic disparities in prevalence of elevated
depressive symptoms were 11.7% smaller [95% CI: (-8.2, -22.6), p = 0.035] for veterans
compared to non-veterans (Figure 2).

CONCLUSIONS

There was no relationship between Korean War Gl Bill eligibility and markers of depression
in pooled analysis or among high cSES veterans. \eterans from low socio-economic
backgrounds, however, reported fewer depressive symptoms than low cSES non-veterans.
The differential association of Gl Bill eligibility among low and high cSES veterans resulted

Ann Epidemiol. Author manuscript; available in PMC 2017 July 13.
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in smaller socio-economic disparities in number of depressive symptoms and elevated
depressive symptoms prevalence for veterans compared to non-veterans.

While the HRS data are uniquely suited to answer lifecourse health questions, some
important limitations must be acknowledged. First, similar to an intention-to-treat analysis,
we studied Korean War Gl Bill eligibility, not receipt of benefits. Some individuals classified
as GI Bill eligible may not have utilized these benefits, biasing our results towards the null.
Second, individuals need to survive until 2010 to be included in these analyses, however
there is evidence that Vietnam War veterans had higher death rates than non-veterans
[28,29]. If depressed Korean War veterans died before 2010, remaining veterans would be
disproportionately healthy, biasing the results away from null. Additionally, if low cSES
veterans were more susceptible to death than the high cSES veterans, the observed
difference in socio-economic disparities may be due to selective survival. Third, HRS
provides information on number of depressive symptoms and a recommended
dichotomization point, but there is no clinical diagnosis of depression and important factors
such as duration and intensity were not assessed. Fourth, these data are all self-reported, and
the majority are retrospective, however prior work shows self-reported retrospective data on
childhood conditions are accurate and do not vary by SES [30]. Fifth, this is an observational
study, and residual confounding is a possibility. Finally, the CEM point estimate is the
feasible sample average treatment effect among the treated, meaning these findings can only
be generalized to Korean War veterans with similar baseline characteristics as those in the
analytic sample, however CA and PSM results are applicable to a wider population (Tables
A2 and A3). Despite these limitations, this study represents the only work, to our
knowledge, on the long-term association between Korean War Gl Bill eligibility and
depression, and therefore is an important contribution to the field.

There are three hypothesized mechanisms from military service to higher socio-economic
status: 1) military service functioning as a bridging environment, where disadvantaged
populations acquire skills and experience in navigating bureaucracies [10]; 2) a screening
device where military service signals more dedicated workers and / or students [31]; or 3) Gl
Bill benefits for qualifying veterans, increasing the SES of beneficiaries in adulthood. Any,
or all, of these mechanisms may explain the results of this study, and we are unable to
differentiate mechanisms with these data. Auxiliary results show that GI Bill eligibility
predicted more years of education for low cSES veterans than non-veterans, indicating
education rather than income or wealth as a mediating variable (Table A4).

Our findings compare well with the previous literature on Vietnam veterans and depression.
Studies showing no effect of military service on depression [32,33] (similar to our findings
in the pooled analysis) and lower depression prevalence among veterans [34] (similar to our
findings in the low cSES population) are supported by these results. Previous analyses
showing higher depression risk for veterans compared to non-veterans [35] were not
supported in these data. Our results underscore the importance of investigating distinct SES
subgroups, particularly when studying conditions that are strongly socially patterned.

Our findings add to a growing body of literature suggesting social policies that expand
access to resources are associated with better health. Even when health is not the primary

Ann Epidemiol. Author manuscript; available in PMC 2017 July 13.
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target, social policies can have spill-over effects on health due to the close relationship
between health and social conditions [36]. Research on the Civil Rights Act of 1964
provides evidence of a decrease in disparities in wage and life expectancy for Black women,
compared to White women [37], and a dramatic reduction in racial disparities in infant
mortality [38]. Further, there is evidence of intergenerational effects for the Civil Rights Act
[39] and the GI Bill [40], implying that social policies may impact the health of future
generations.

Social policies also have the ability to impact population health. Most work on preventing
depression focuses on individual-level interventions, however, macro-level interventions can
affect health on a population-level [41]. Rather than doctor consultations, which can be time-
consuming, expensive, and have limited effects on other health conditions, interventions that
promote social mobility can potentially change an individual’s socio-economic trajectory,
and thereby all diseases that are patterned by SES.

Prevention of depression is important at both the individual and societal levels. At the
individual level, depression is associated both with poor quality of life [42], and premature
death [43]. At a societal level, $26.1 billion is paid annually to treat depression in the US
[44], even though less than half of depressed individuals receive treatment [14], and
treatment only reduces the burden of disease by 10 — 20% [15]. Depression also has
economic costs, including lost earnings for depressed individuals [45], reduced work
performance costing employers $31 billion per year [46], and in extreme cases, can push
people onto support services such as food stamps, subsidized housing, and collecting
disability income [47].

Similar to the group that benefited from Korean War GI Bill eligibility, today’s service
members are drawn disproportionately from low and middle SES groups [48], however, the
current Gl Bill is not as generous as the Korean War GI Bill [49]. If the current GI Bill was
amended to provide more support for education and training, our results suggest the veterans
from disadvantaged backgrounds may benefit substantially. While our results cannot be
directly generalized to current service members, if these results are confirmed among
contemporary beneficiaries, the potential benefits in disease reduction, increased
productivity, and reduced medical costs could be substantial.

This study expands on prior work by examining the long-term association of Korean War Gl
Bill eligibility on socio-economic disparities in depression markers. Where the data are
available, studies should replicate these analyses and examine other health conditions.
Future research elucidating mechanistic pathways and formal testing of mediation is
warranted. Our findings suggest providing low-income individuals pathways to upward
social mobility may reduce socio-economic disparities in depression and improve population
health.
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Distribution of covariates among the sample eligible, eligible but unmatched, and analyzed

Variable

Korean War Veteran

Mothers Years of Education

Mother’s Years of Education

Missing

Fathers Years of Education

Father’s Years of Education

Missing

Age in 2010

Height in 2010 (in)

southern birth

Non-Hispanic White

Non-Hispanic Black

Hispanic

Other Race
Childhood Health

Excellent

Very good

Good

Fair

Poor

Depression

Psychiatric Problems

Learning Problems

Ear Problems

Disability

Difficulty Seeing

Heart Problems

Number of Depressive
Symptoms

Elevated Depressive Symptoms

Eligible Sample (N = 5272)

p (vs.
CEM
N Mean SD sample)
5272 011 0.32 0.000
4727 1056 3.60 <0.0005

5272 0.10 0.30 0.110

4444 10.00 412 <0.0005

5272 0.16 0.36 0.002

5272 6525 10.99 <0.0005
5272 69.98 290 <0.0005
5264  0.39 0.49  <0.0005
5268 0.74 0.44  <0.0005
5268 0.18 0.38  <0.0005
5268  0.06 0.24  <0.0005
5268  0.02 0.13  <0.0005
5269  0.53 0.50  <0.0005

5269  0.26 0.44 0.585

5269  0.15 0.36  <0.0005
5269  0.04 0.21  <0.0005
5269  0.01 0.10  <0.0005
4360  0.03 0.17  <0.0005
4252 0.02 0.14  <0.0005
5197  0.06 0.24  <0.0005
4554 0.08 0.27  <0.0005
5196  0.04 0.21  <0.0005
4360  0.06 0.24  <0.0005
4556  0.02 0.15  <0.0005

5272 1.30 1.84 0.001

5272  0.12 0.32 0.015

Eligible but Unmatched Sample

4786
4281
4786

4011
4786

4786
4786
4778
4782
4782
4782
4782

4783
4783
4783
4783
4783
3925
3817
4711
4108
4710
3925
4110
4786

4786

(N = 4786)
Mean SD
0.07 0.26
10.65 3.62
0.11 0.31
10.08 4.16
0.16 0.37
63.96 10.68
70.04  2.90
0.41 0.49
0.73 0.45
0.19 0.39
0.07 0.25
0.02 0.14
052 050
0.26 0.44
0.16 0.36
0.05 0.22
0.01 0.11
0.03 0.18
0.02 015
0.07 0.25
0.08 0.28
0.05 0.22
0.07 0.25
0.02 0.15
132 186
0.12 0.33

p (vs.
CEM
sample)
0.000
<0.0005

0.080

<0.0005
0.001

<0.0005
<0.0005
<0.0005
<0.0005
<0.0005
<0.0005
<0.0005

<0.0005
0.549
<0.0005
<0.0005
<0.0005
<0.0005
<0.0005
<0.0005
<0.0005
<0.0005
<0.0005
<0.0005
<0.0005

0.008

Analytic Sample (N
= 486)

N Mean SD
486 051 0.50
446  9.74  3.26
486  0.08 0.28

433 925 364
486 011 031

486 7790 3.22
486 69.35 2.87
486 022 041
486 090 031
486 0.10 0.30
486 0.01 0.8
486  0.00 0.00

486 0.65 048
486 025 043
486  0.09 0.29
486 0.00 0.06
486  0.00 0.00
435 001 0.10
435 0.00 0.00
486 0.00 0.06
446  0.02 0.2
486 0.00 0.00
435 0.00 0.00
446  0.00 0.00
486 103 162

486 0.09 0.28

The “eligible sample” represents all individuals who were eligible for this analysis (that is, US born males who were either
Korean War era veterans or non-veterans). The “eligible but unmatched sample” represents individuals who were removed,
or “pruned” during the CEM procedure due to lack of matches based on the multivariate distribution of the matching

covariates. The “analytic sample” represents individuals who were used in the CEM analysis, that is, male Korean War era

covariates.
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Results from covariate adjustment, propensity score matching, and coarsened exact
matching models for number of depressive symptoms in 2010 among Korean War era

veterans and non-veterans

Whole Population
N B 95%Cl p N

Low Childhood SES
B 95%CI

High Childhood SES

p N B 95%CI

CA 4230 -0.18
PsM 890 -0.05
CEM 486 -0.15

(-0.38,0.03) 0.088 1720
(-0.35,0.26) 0762 3827
(-043,013) 0293 167

023  (-0.56,0.10)
034 (-0.92,0.24)
064 (-1.18, -0.09)

0174 2510 -0.14 (-0.40,0.12)
0254 508% -0.02 (-0.38,0.34)
0022 319 011 (-0.20,0.42)

0.300
0.912
0.474

CA models include age in 2010 (centered at 65; linear, quadratic, cubic, quartic and quintic terms), race (Non-Hispanic
White, Non-Hispanic Black, Hispanic, and Other Race), southern birth, height in 2010 (centered at 66 inches; linear, and
quadratic terms), childhood self-rated health (excellent, very good, good, fair, poor), and the following childhood health
conditions: heart problems, ear problems, difficulty seeing, depression, psychiatric problems, learning problems, and
childhood disability, and, in the pooled model, childhood SES.

PSM models include the same variables as the CA models with the following exceptions: 1) individuals with childhood
psychiatric problems were removed from the low cSES analysis because there were no veterans who reported childhood
psychiatric problems in this subgroup; 2) individuals with poor childhood health or who reported “Other Race” were
removed from the high cSES analysis because there were no veterans who had these characteristics and high cSES. The
PSM models were run using nearest-neighbor 1-to-1 matching with replacement and a 0.05 caliper; the propensity for

exposure was estimated using a logit model.

1698 individuals were weighted to 890 for this model due to the frequency weights for the control group, which ranged

from 0.25 — 11, there are fractional weights to due ties in the propensity for exposure.

2298 individuals were weighted to 382 for this model due to the frequency weights for the control group, which ranged

from 0.5 - 8.0.

3387 individuals were weighted to 508 for this model due to the frequency weights for the control group, which ranged

0.33-10.0.

Table A3

Results from covariate adjustment , propensity score matching, and coarsened exact
matching models for elevated depressive symptoms in 2010 among Korean War veterans and

non-veterans

Whole Population
N B 95%Cl p N

Low Childhood SES
B 95%ClI

High Childhood SES
p N B 95%ClI

p

CA 4230 -0.02
psM  890f 0.1
CEM 486  -0.005

(-0.06,002) 0320 1720
(-0.03,0.06) 0578 3827
(-0.05,0.04) 0841 167

-0.03  (-0.09, 0.03)
0.05 (-0.16, 0.05)
0.08 (-0.18, 0.02)

0368 2510 -0.01
0.289 5083 0.3
0107 319  0.04

(-0.06, 0.04)
(-0.03, 0.09)
(-0.01, 0.08)

0.717
0.303
0.152

Results come from linear probability models for all three methodological techniques.

CA models include age in 2010 (centered at 65; linear, quadratic, cubic, quartic and quintic terms), race (Non-Hispanic
White, Non-Hispanic Black, Hispanic, and Other Race), southern birth, height in 2010 (centered at 66 inches; linear, and
quadratic terms), childhood self-rated health (excellent, very good, good, fair, poor), and the following childhood health
conditions: heart problems, ear problems, difficulty seeing, depression, psychiatric problems, learning problems, and
childhood disability, and, in the pooled model, childhood SES.

PSM models include the same variables as the CA models with the following exceptions: 1) individuals with childhood
psychiatric problems were removed from the low cSES analysis because there were no veterans who reported childhood
psychiatric problems in this subgroup; 2) individuals with poor childhood health or who reported “Other Race” were

removed from the high cSES analysis because there were no veterans who had these characteristics and high cSES. The

Ann Epidemiol. Author manuscript; available in PMC 2017 July 13.
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PSM models were run using nearest-neighbor 1-to-1 matching with replacement and a 0.05 caliper; the propensity for
exposure was estimated using a logit model.

1698 individuals were weighted to 890 for this model due to the frequency weights for the control group, which ranged
from 0.25 — 11; there are fractional weights to due ties in the propensity for exposure.

2298 individuals were weighted to 382 for this model due to the frequency weights for the control group, which ranged
from 0.5-8.0.

3387 individuals were weighted to 508 for this model due to the frequency weights for the control group, which ranged
0.33-10.0.

Table A4

Educational attainment among Korean War veterans compared to non-veterans

Years of Education High School Degree Years of Post High School College Degree
Education
Beta  (95% Cl) p OR (95%Cl) p Beta  (95% Cl) p OR  (95% Cl) p

Whole Population

Model 1 0.42 (-0.07,0.92) 0.091 1.40 (0.93,2.11) 0.109 0.07 (-0.27,0.40) 0.698 0.96 (0.62,1.47) 0.834

Model 2 0.49 (0.00,0.98) 0.052 128 (0.84,193) 0.245 0.15 (-0.18,0.48) 0.371 1.02 (0.66,1.57) 0.927

Model 3 0.77 (0.33,0.21) 0.001 145 (0.93,227) 0.105 0.32 (0.02,0.62) 0.038 141 (0.86,2.31) 0.168
Low cSES Population

Model 1 117 (0.31,2.04) 0.008 161 (0.86,3.02) 0.137 040 (-0.04,0.85) 0.075 155 (0.57,4.23) 0.391

Model 2 126 (0.41,2.10) 0.004 137 (0.73,257) 0.332 053 (0.11,0.96) 0.015 1.86 (0.655.30) 0.247

Model 3 130 (0.46,2.14) 0.003 131 (0.67,2.57) 0423 048 (0.06,0.91) 0.027 155 (0.51,4.65 0.439
High cSES Population

Model 1 0.07 (-0.49,0.63) 0.811 1.34 (0.75,2.38) 0.321 -0.09 (-0.52,0.34) 0.689 0.86 (0.53,1.41) 0.552

Model 2 0.05 (-0.51,0.60) 0.867 1.23 (0.69,2.21) 0.476 -0.07 (-0.50,0.36) 0.739 0.87 (0.53,1.43) 0.576

Model 3 0.61 (0.10,1.12) 0.019 165 (0.89,3.05 0.110 0.35 (-0.04,0.75) 0.079 152 (0.86,2.70) 0.154

Model 1: No CEM weights
Model 2: CEM weights applied
Model 3: Additional adjustment for parents’ educational attainment and missing education

Table A5

Income and wealth in 2010 among Korean War veterans compared to non-veterans

Income in 2010 Wealth in 2010
Beta (95% CI) p Beta (95% CI) p

Whole Population

Model 1 -2,085  (-8,480,4,309) 0522 -211,944 (-368,387,-55,502)  0.008

Model 2 -846 (-6,946,5,253) 0.785 -238,404  (-395,033,-81,774)  0.003

Model 3 404 (-5,730,6,537) 0.897 -227,185 (-384,257,-70,114)  0.005
Low cSES Population

Model 1 6,465 (-2,318,15,247) 0.148 -8,312 (-131,067, 114,444)  0.894

Model 2 6,474  (-2,117,15,064) 0.139 -32,429 (-149,997, 85,139) 0.587

Model 3 6,923 (-1,934,15,780) 0.125 -49,802  (-169,535,69,930)  0.413
High cSES Population

Model 1 -6,291  (-14,764,2,182) 0.145 -309,185  (-533,657,-84,712)  0.007

Model 2 -4,902 (-12,961,3,158) 0.232 -355,282 (-582,117,-128,447) 0.002

Model 3 -2,967 (-11,240,5,306) 0.481 -346,004 (-579,408,-112,600) 0.004

Ann Epidemiol. Author manuscript; available in PMC 2017 July 13.
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Model 1: No CEM weights
Model 2: CEM weights applied
Model 3: Additional adjustment for parents’ educational attainment and missing educations
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Text Box
The Korean War Gl Bill

The Korean War Gl Bill, formally called “The Veterans’ Readjustment and Assistance
Act of 1952”, assisted veterans who served during the Korean War era with readjustment
to civilian life [18]. Benefits included an educational subsidy, a government-backed low-
interest loan benefit, unemployment benefits ($26 per week for 26 weeks), and mustering
out pay ($100 - $300 depending on length and location of service). The educational
subsidy applied to all veterans who served 90(+) days and were discharged other than
dishonorably. Veterans were allowed money for education and training for 1.5 times the
duration of service for up to 36 months of schooling. The amount of benefit varied by
enrollment status and number of dependents, with a maximum of $160 per month for
full-time students with more than one dependent [18]. Depending on the university
(public or private) and number of dependents, the educational subsidy cut college costs
by 39 — 71% [5]. There were 5.5 million Korean War veterans, and the US government
spent $30.8 billion (2008 dollars) to educate 2.4 million veterans [19].
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Figure 1. Korean War Gl Bill eligibility is associated with smaller socio-economic disparities in
number of depressive symptoms
Among non-veterans, the socio-economic disparity in number of depressive symptoms

between individuals who had a high SES childhood and a low SES childhood is 0.88
symptoms; among veterans the socio-economic disparity is 0.12 depressive symptoms. The
additional difference in socio-economic disparities for veterans compared to non-veterans is
0.76 depressive symptoms [95%Cl: (-1.33, -0.18), p = 0.010].

Point estimates for high SES and low SES veterans and non-veterans come from stratified
models, displayed in Model 2 in Table 2, while the point estimate and p-value for the
additional difference in disparities comes from an interaction model. The point estimates for
number of depressive symptoms in the interaction model are slightly different than the
stratified results as follows: the number of depressive symptoms among low childhood SES
veterans is 0.99 and 1.63 among non-veterans; the number of depressive symptoms among
high childhood SES veterans is 0.85, and 0.73 among non-veterans.
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Prevelance of Depression
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Figure 2. Korean War GI Bill eligibility is associated with smaller socio-economic disparities in

elevated depressive symptoms

Among non-veterans, the socio-economic disparity in prevalence of depression between

individuals who had a high SES childhood and a low SES childhood is 13.0%; among

veterans the socio-economic disparity in prevalence is 1.2% The additional difference in

socio-economic disparities in prevalence of depression for veterans compared to non-

veterans is 11.7% [95%CI: -8.2, -22.6), p = 0.035].

Point estimates for high SES and low SES veterans and non-veterans come from stratified
models, displayed in Model 2 in Table 3, while the p-value for the additional difference in
disparities comes from an interaction model. The point estimates for indicated depression in
the interaction model are slightly different than the stratified results as follows: prevalence of
depression among low childhood SES non-veterans is 7.0; the prevalence of depression

among low SES non-veterans is 16.3, and the additional difference in socio-economic

disparities is 11.7%.
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