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A B S T R A C T   

Purpose: Higher education may protect an individual against depressive symptoms, yet, disadvantaged socio
economic status (SES) during childhood, often measured by lower parental education, may put them at higher 
risk for depressive symptoms later in life. This study evaluates if midlife depression is similar for first-generation 
and multi-generation college graduates. 
Methods: For US Health and Retirement Study (HRS) participants ages 55–63 (N = 16,752), we defined a 4-cate
gory exposure from parents’ (highest of mother or father’s) and participant’s own years of education, with 16 
years indicating college completion: multi-gen (both ≥ 16 years: reference); first-gen (parents <16; own ≥ 16); 
only parent(s) (parents ≥ 16; own <16); and neither (both <16) college graduates across three birth cohorts. We 
used linear regressions to evaluate relationships between college completion and depressive symptoms measured 
by an 8-item Center for Epidemiologic Studies – Depression (CES-D) scale. Models pooled over time evaluated 
differences by sex, race/ethnicity, and birthplace. 
Results: First-gen and multi-gen college graduates averaged similar depressive symptoms in midlife (β: 0.01; 95% 
CI: 0.15, 0.13). Results were similar by sex and race/ethnicity. 
Conclusion: Consistent with resource substitution theory, college completion may offset the deleterious effects of 
lower parental education on midlife depressive symptoms for first-generation graduates.   

1. Introduction 

Depression is a leading cause of disability and premature mortality in 
the United States (Pratt et al., 2016; The US Burden of Disease Collab
orators et al., 2018; Zhang et al., 2023). Prior research has established a 
clear link between educational attainment and depression, with studies 
showing a beneficial association between high levels of education and 
depression and an adverse association between low levels of parental 
education and depression (Adler & Newman, 2002; Link & Phelan, 
1995; Lorant, 2003; Mirowsky & Ross, 2017; Phelan et al., 2010; Zaja
cova & Lawrence, 2018). Given rapid intergenerational increases in 
educational attainment in the United States and globally, it is important 
to understand how changes in educational attainment from parents’ to 
one’s own education impact depression. While resource multiplication 

theory suggests that individuals whose parents have high education 
benefit more from added resources that help them achieve better health 
benefits, resource substitution theory suggests that individuals whose 
parents have lower education may see more health benefits from addi
tional resources because they have fewer alternatives (Ross & Mirowsky, 
2006). 

Recent studies evaluating the association between intergenerational 
educational attainment and depressive symptoms in the United States 
have focused on primary or secondary school completion and depressive 
symptoms in early adulthood (Gugushvili et al., 2019; Tooth & Mishra, 
2013; Ward et al., 2016, 2018). Additionally, prior studies have largely 
focused on comparisons to the least advantaged education groups (i.e., 
low levels of own and parental education) and on Black-White or within 
racial and ethnic group comparisons (Assari, 2018; Ward et al., 2016, 
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2018). To our knowledge, no studies have considered the association 
between intergenerational college completion and midlife depressive 
symptoms across an older and more diverse population in the US. 
Depressive symptoms during midlife can adversely affect an individual’s 
work performance, career advancement, and overall quality of life, 
leading to broader social implications (Steger & Kashdan, 2009). Prior 
studies have also linked depressive symptoms in midlife to poor late-life 
health outcomes, including functional limitations, an increased risk of 
stroke, cognitive impairment, or dementia (Barnes et al., 2006, 2012; 
Covinsky et al., 2010). Therefore, understanding the association be
tween educational mobility and midlife depressive symptoms and how 
this changes over time can provide important insight into the long-term 
health consequences of increased educational attainment in both midlife 
and older adulthood. 

College completion is becoming increasingly important in the US and 
some studies suggest that a college education is a better predictor of 
health than primary or secondary school completion (Backlund et al., 
1999). In 1940, only 4.6% of the US adult population 25 and older had 
completed a 4-year college degree or higher (Bureau, 1940). By 1970, 
this number had more than doubled, driven partly by increased avail
ability and support for college completion, although it varied by sex, 
race, and ethnicity. (Boulton) While higher education may protect an 
individual against depressive symptoms, a disadvantaged socioeco
nomic status (SES) origin, often measured by lower parental education, 
may put them at higher risk for depressive symptoms later in life (Adler, 
Boyce, & Chesney, 1994; Lorant, 2003; Ross & Van Willigen, 1997). 
First-generation (henceforth first-gen) college students (i.e., those 
whose parents did not graduate college) often face more academic and 
financial challenges than their peers; for instance, many often delay 
college enrollment for years after high school (Warburton et al., 2001). 
In comparison, multi-generation (henceforth multi-gen) college students 
(i.e. with at least one parent that graduated from college) are nearly 
twice as likely as first-gen students to have enrolled in college imme
diately after completing high school (Warburton et al., 2001). First-gen 
college students do not benefit from their parents’ college experience, a 
source of cultural capital and informational support, and encounter 
varying levels of academic and financial support for achieving a college 
education (Collier & Morgan, 2008). Once graduated, first-gen college 
graduates are also less likely to receive family financial assistance to 
repay loans or accumulate wealth (Walsemann et al., 2015). Racial and 
ethnic minorities are more likely to be first-gen and more likely to 
experience interpersonal, institutional, and structural racism in the 
labor market, impacting job opportunities, earnings, and accumulated 
wealth over the life course (Black et al., 2006; Barrow et al.; Full
er-Rowell & Doan, 2010; Fuller-Rowell et al., 2015; Vines et al., 2006; 
Smith et al.). These additional challenges during and following a college 
education could lead to differential depressive symptoms later in life 
among first-gen compared to multi-gen college graduates. 

This study aims to test the competing hypotheses of resource 
multiplication theory and resource substitution theory. We do this by 
examining the association between intergenerational college comple
tion and midlife depressive symptoms for first-gen college graduates 
compared to multi-gen college graduates in the US. If multi-gen students 
have fewer depressive symptoms than first-gen students, it would pro
vide evidence for resource multiplication; conversely, finding that multi- 
gen and first-gen students have similar depressive symptoms would 
provide evidence of resource substitution. In secondary analysis, we also 
evaluate if the association between first-gen (vs. multi-gen) college 
completion and depressive symptoms differs by sex, race and ethnicity, 
or birthplace (Ross & Mirowsky, 2006; Vable et al., 2018). 

2. Materials and methods 

2.1. Study population 

We used data from the US Health and Retirement Study (HRS), an 

ongoing population-based cohort of non-institutionalized adults 51 
years and older that began in 1992. Study participants undergo detailed 
in-person or telephone interviews approximately every two years from 
cohort entry until death or dropout; new enrollment cohorts are added 
every six years to maintain representation of the US older adult 
population. 

To ensure adequate variation in our primary exposure of interest and 
to evaluate if the relationship between intergenerational education and 
midlife depressive symptoms changed over time, we included partici
pants from three different birth cohorts: 1) participants born 
1933–1941; 2) participants born 1943–1951; and 3) participants born 
1953–1961. This restricted our analysis to participants who were 55–63 
years old during survey waves 1996, 2006, and 2016, respectively (N =
16,768). Depressive symptoms questions were consistent with subse
quent waves starting in 1996 and looking across the decades allowed us 
to evaluate changes across non-overlapping birth cohorts (e.g. a 
participant who was 55 in 1996 would be 65 in the 2006 analysis). This 
excluded participants whose questionnaires were completed by proxy 
informants in 1996, 2006, or 2016 because proxy informants were not 
asked questions about participants’ depressive symptoms. Our study 
focused on identifying depressive symptoms during midlife since this 
period is often associated with high career responsibilities, and such 
symptoms can have an impact on work performance, career advance
ment, and overall quality of life (Steger & Kashdan, 2009). We specif
ically examined individuals in pre-retirement age, as retirement can be a 
significant life transition, affecting depressive symptoms in ways we 
cannot account for in our analysis. For example, increased social isola
tion due to the absence of daily interactions with colleagues, financial 
concerns arising from changes in income and financial stability, or other 
personal challenges adapting to a new daily routine may all adversely 
impact depressive symptoms. We excluded participants with missing 
depressive symptoms (n = 7) and those with missing data on potential 
confounders (n = 9), yielding a final analytic sample of 16,752. 

2.2. Intergenerational educational attainment 

Our exposure of interest was intergenerational college education, 
which we defined as the combination of HRS participants’ parental 
education (highest of mother or father’s education) and the participant’s 
own self-reported years of education. We consider college completion 
16+ years of education (12 years of high school + 4 years of college) and 
classified participants into one of 4 categories: multi-gen college grad
uates (Reference group: at least one parent ≥ 16 years of education; own 
≥ 16); first-gen college graduates (both parents <16; own ≥ 16); only 
parent(s) college graduates (at least one parent ≥ 16; own <16); and 
neither college graduates (both parents <16; own <16). 

If education data was missing for the participant’s father (n = 1585) 
or mother (n = 394), we used the educational attainment of the parent 
that was not missing. We consider it reasonable that the participant did 
not benefit from their missing parent’s education as prior work in a 
subset of HRS participants found that the most common reason HRS 
participants did not know their father’s education is that they did not 
know their father (Glymour et al., 2008). If education data was missing 
for both participants’ parents (n = 1065), they were assigned <16 years 
of education. If education data was missing for the participant (n = 71), 
they were assigned <16 years of education as prior work in the HRS 
cohort indicates that excluding those with missing education data 
disproportionately excludes the most vulnerable, potentially biasing 
estimates (Vable et al., 2017). 

2.3. Depressive symptoms 

Depressive symptoms were assessed using a modified, eight-item 
version of the Center for Epidemiologic Studies – Depression (CES-D) 
scale (Turvey et al., 1999). The CES-D scale has good psychometric 
properties and the short, eight-item version of the scale was designed for 
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interviews with older participants. Each item on the scale asked par
ticipants how they felt all or most of the time in the past week: I felt 
depressed; I felt everything I did was an effort; my sleep was restless; I 
felt lonely; I felt sad; I could not “get going”; I was happy (reverse 
coded); I enjoyed life (reverse coded). The total number of yes/no re
sponses were summed to arrive at a total depressive symptom score 
ranging from 0 to 8 (alpha reliability: 0.78) with higher scores indicating 
more depressive symptoms. 

2.4. Covariates and potential effect modifiers 

We adjusted our models for factors known to be associated with 
intergenerational educational attainment and depressive symptoms, 
including age at baseline (linear), birth cohort, sex, race and ethnicity 
(non-Hispanic (NH) White, NH Black, Hispanic and Other), self-reported 
birthplace based on US Census region (US non-South; US South; Outside 
the US), and self-reported childhood rurality (whether participants lived 
in a rural area most of the time when they were a child). Participants 
reporting “other” race and ethnicity were included in our analysis for 
overall sample size and precision, but results are not presented due to 
sample size limitations and ambiguous interpretation for stratified re
sults. Since 8% of participants were missing childhood rurality, a 
missing indicator was created for the covariate (n = 1397). 

Previous studies have suggested differences in the association be
tween educational attainment and mental health by sex, (Gugushvili 
et al., 2019; Morrissey & Kinderman, 2020; Tooth & Mishra, 2013) race 
and ethnicity, (Gavin et al., 2010; Vable et al., 2018) and differences in 
the education gradient in health by birthplace (Nicklett & Burgard, 
2009). Therefore, we considered whether the association differed by sex, 
race, and ethnicity (henceforth White, Black, and Hispanic) or by 
birthplace. 

2.5. Statistical analysis 

Given secular increases in education over time, we first wanted to 
evaluate the association between first-gen (vs. multi-gen) college grad
uates and midlife depressive symptoms across time. We started with 
three separate linear regression models (one for each birth cohort: 
1933–1941, 1943–1951, and 1953–1961). Then, we pooled participants 
across birth cohorts and included an education by cohort interaction term 
to assess for a secular trend over time. However, since there were no 
differences by cohort in our primary groups of interest (i.e., multi-gen 
and first-gen college graduates), we ran our primary analysis models 
using linear regression in the pooled, overall sample to increase statis
tical power. In our secondary analysis to assess for effect modification by 
sociodemographic subgroups, we ran separate linear regression models 
in the pooled sample with education by sex, education by racial/ethnic 
identity group, and education by birthplace multiplicative interactions. We 
also examined combined race-sex categories as prior work suggests 
intersectional effects (Bauer, 2014). Finally, we also ran the primary 
analysis with first-gen as the reference group (rather than multi-gen) to 
understand differences compared to the non-college education groups. 

2.6. Robustness checks 

We performed a series of robustness checks. First, to assess if our 
results were robust to different exposure specifications, we repeated the 
analysis, excluding participants with missing education data for the 
participant or their parents. Second, we repeated primary analyses using 
a nine-category exposure variable with a subcategory for individuals 
with more than 12 but less than 16 years of education. This was done to 
evaluate if results differed among the subgroup of individuals who 
began but did not complete college, as their trajectory may have been 
affected by unmeasured confounding. Finally, to assess if our results 
were robust to different outcome specifications, we estimated results 
with a binary outcome of elevated depressive symptoms (CES-D ≥ 4) 

using logistic regression (Steffick, 2000). Statistical analyses were per
formed using STATA v.17. 

3. Results 

The average age of our sample at outcome assessment was 58.8 years 
(sd: 2.6; Table 1). Our sample was majority White (64%) and female 
(57%) participants. Multi-generation college graduates were 82% 
White, 7% Black, and 4% Hispanic. First-generation college graduates 
were 72% White, 17% Black, and 6% Hispanic. Average CES-D scores 
were similar for multi-gen and first-gen college graduates (mean: 1.0; sd: 
1.6 for both groups). 

We found no evidence of heterogeneity in the association between 
education and depressive symptoms for first-gen and multi-gen college 
grads across the three specified birth cohorts; therefore, we present re
sults pooled across cohorts for our interaction analysis to increase 
sample size and our ability to detect other subgroup differences. In 
pooled models, first-gen and multi-gen college graduates had similar 
depressive symptoms in midlife (β = -0.01 [95% CI: 0.15, 0.13]; Fig. 1; 
complete model estimates available in Supplemental Table S2). We 
found no evidence that the association between first-gen (vs. multi-gen) 
college graduates and midlife depressive symptoms varied by sex, 
racial/ethnic identity, or birthplace (Table 2). 

Compared to multi-gen graduates, we found higher depressive 
symptoms among the non-college education groups: β = 0.34 [0.17, 
0.51] among participants for whom only their parents were college 
graduate(s) and β = 0.65 [0.53, 0.77] among participants who reported 
that neither they nor their parents were college graduates. While these 
were not our primary groups of interest, our findings also showed that 
compared to the White multi-gen reference group, depressive symptoms 
were greatest among Hispanic participants in the only parent college 
graduate group (β = 1.09 [95% CI: 0.36, 1.83]) and in the neither col
lege graduate group (β = 0.58 [95% CI: 0.02, 1.14]); the magnitude of 
these estimates was significantly larger than those generated for their 
White counterparts (Table 2). Results showed similar effect estimates 
among the non-college education groups when we used the first-gen 
graduates as the reference group (Supplemental Table S3). 

Robustness checks. 
Results were substantively similar when participants with missing 

education data were excluded (Supplemental Table S4). Results were 
also similar when we used a nine-category variable to model intergen
erational education (Supplemental Table S5) and when we evaluated a 
binary indicator for elevated depressive symptoms (Supplemental 
Table S6). 

4. Discussion 

The present study evaluates the association between a college edu
cation and midlife depressive symptoms for first-gen compared to multi- 
gen college graduates in the US. Our study results provide evidence for 
resource substitution. Specifically, our findings suggest a college degree 
may offset the deleterious relationship between parental non-college 
education and midlife depressive symptoms for first-gen students. In 
secondary analysis evaluating differences in the association by sex, race/ 
ethnicity, and birthplace, we found the mental health benefits of a col
lege education for first-gen students, our primary group of interest, were 
similar regardless of sex, race/ethnicity or birthplace. 

There are several potential explanations for the importance of col
lege completion for adult mental health. A college education can lead to 
better employment opportunities with higher salaries that reduce 
financial stress (Melchior et al., 2018). A college education may also 
shape social and behavioral norms that promote health (e.g. diet and 
exercise, access to medical and behavioral health resources) (Cutler & 
Lleras-Muney, 2010). In this case, it is possible that one’s own college 
completion might substitute for parental non-college completion. 
Among the other intergenerational groups, we found that parental 
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college completion was associated with better mental health among 
individuals who did not complete college. This also supports resource 
substitution theory in that parental education could be a partial sub
stitute for one’s non-college education. 

Our findings are comparable to a broader literature in the US sug
gesting that, at primary and secondary school levels, upward education 
mobility and consistently high education from one generation to the 
next reduce an individual’s risk of developing midlife depressive 
symptoms (Assari, 2018; Tooth & Mishra, 2013; Ward et al., 2016, 
2018). Our study expands on previous research by comparing the as
sociation between intergenerational college education and midlife 
depressive symptoms directly among these two groups of first-gen and 
multi-gen college graduates. Intergenerational studies in populations 
outside of the US comparing upwardly mobile and consistently 
high-education groups have been inconclusive (Cermakova et al., 2020; 
Gugushvili et al., 2019; Melchior et al., 2018). While studies from France 

and the Czech Republic found higher levels of depressive symptoms 
among upwardly mobile individuals, other multi-country studies have 
found an association with lower depressive symptoms among upwardly 
mobile individuals compared to the consistently high education group 
(Cermakova et al., 2018, 2020). Cross-national differences in these as
sociations merit greater scrutiny as college completion becomes 
increasingly common worldwide. Such comparisons may offer theoret
ical insight into mechanisms or heterogeneity in the education experi
ence of older adults in diverse settings, which could be additionally 
driven by differences in cost and support for a college education through 
initiatives such as the GI Bill and Pell Grant in the US. 

Our findings suggest that a college degree could be protective of 
midlife depressive symptoms for first-gen college graduates whose 
parents did not complete college. An alternative interpretation could be 
that for multi-gen college graduates whose parent(s) completed college, 
their own college completion may not be as significant of a resource. As 
noted above, this is consistent with resource substitution theory in that 
first-gen college graduates may see more health benefits from additional 
resources because they have fewer alternatives. One study evaluating 
changes in depressive symptoms in a single generation of college stu
dents found that while depressive symptoms decreased significantly 
from adolescence to college for first-gen college students, they remained 
the same for multi-gen college students (Wilbur, 2021). A college edu
cation could reduce exposure to family stressors that differentially affect 
parents without college degrees, such as financial strain. A college 
environment may also provide first-gen students with additional social 
support structures and mental health resources or coping mechanisms 
that they would not otherwise have access to. 

Also, contrary to studies suggesting differential returns of education 
on mental health outcomes for women compared to men and for Black 
compared to White individuals, (Assari, 2018; Vable et al., 2018) our 
study finds no evidence of differential returns of education for first-gen 
(vs. multi-gen) graduates by sex, race/ethnicity, or birthplace. While it is 
possible that these relationships did not differ by racial and ethnic group 
in this population, it is also possible that the racial and ethnic minority 
groups in our study were small and we were underpowered to detect 
significant differences. Differences in the estimated returns of education 
by sex, or race and ethnicity in other studies could also be due to dif
ferences in the opportunities that higher education offers to men 
compared to women and for White individuals compared to minoritized 

Table 1 
Characteristics of Health and Retirement Study (HRS) participants (ages 55–63 in 1996, 2006, or 2016), stratified by a 4-category intergenerational education exposure 
variable, pooled across birth cohorts.   

TOTAL POOLED BIRTH COHORTS p-value 

Multi-gen college grad First-gen college grad Only parent college grad Neither college grad 

(n = 16,752) (n = 1229) (n = 2632) (n = 927) (n = 11,964) 

Mean age (SD) 58.8 ± 2.6 58.6 ± 2.5 58.7 ± 2.6 58.6 ± 2.5 58.9 ± 2.6 0.001 
Female 57% 54% 50% 59% 59% <0.001 
Race/Ethnicity      <0.001 

White 64% 82% 72% 72% 59%  
Black 20% 7% 17% 15% 22%  
Hispanic 13% 4% 6% 8% 16%  
Other/Missing 4% 7% 5% 5% 3%  

Birthplace      <0.001 
US non-South 53% 61% 58% 60% 50%  
US Southa 35% 26% 31% 28% 37%  
Outside the US 13% 12% 11% 12% 13%  

Childhood Rurality      <0.001 
Rural childhoodb 42% 22% 32% 31% 46%  
Missing 8% 10% 9% 12% 8%  

Depressive Symptoms 
Mean CESD (SD) 1.5 ± 2.1 1.0 ± 1.6 1.0 ± 1.6 1.4 ± 1.9 1.7 ± 2.1 <0.001 
CESD (>4) 16% 8% 8% 14% 18% <0.001 

^p-values show differences across education groups using chi-square statistic for categorical covariates and analysis of variance (ANOVA) for continuous covariates. 
a States included: DE, MD, DC, VA, WV, NC, SC, GA FL, KT, TN, MS, AL, OK, TX, AR, LA. 
b Based on self-report question on whether participants lived in a rural area most of the time when they were a child. 

Fig. 1. Association between intergenerational education groups and midlife 
depressive symptoms, overall and stratified by birth cohort; Reference is the 
multi-generational group. 
The models were adjusted for age at baseline, birth cohort, sex, race and 
ethnicity, birthplace, and childhood rurality. 
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racial and ethnic groups, such as wage gaps, employment benefits, and 
experiences of discrimination. Future work should continue to evaluate 
this in larger studies and among Hispanic and Latino older adults more 
broadly as the composition of first-gen and multi-gen college graduates 
continues to change in the US. 

4.1. Limitations 

This study has some limitations. First, the cross-sectional design of 
our study prevents us from establishing temporality and ruling out 
reverse causality. While it is reasonable to assume that individuals have 
completed their education by age 55, there is the possibility of con
founding by early-life mental health such that individuals with early-life 
depression do not achieve higher education because of their mental 
status. Similarly, strong, untestable assumptions, including unmeasured 
confounding, prevent us from making causal inferences, and our results 
must be interpreted as associational (Matthay et al., 2019). For example, 
it is possible that unmeasured factors like quality of education or social 
engagement earlier in life (e.g., having a non-parent college graduate 
mentor) could have impacted educational attainment and midlife 
depressive symptoms. Next, we define college graduates as those with 16 
or more years of education without further characterizing their 

educational experience (e.g., degree completed, area of study, institu
tional reputation, etc.). Future research should consider natural exper
iments or longitudinal data with different educational experiences 
among first-gen and multi-gen college graduates. Finally, another limi
tation of this study is its moderate sample size for Black and Hispanic 
participants. To increase statistical power, we grouped Mexican and 
other Hispanic participants which may obscure heterogeneity across 
Hispanic subethnic groups. Future work should disaggregate data on 
older Hispanic and Latino adults more fully. 

Despite these limitations, our study contributes to the literature on 
intergenerational education and depressive symptoms in the US in sig
nificant ways. First, while prior studies have focused on primary or 
secondary educational attainment with a 12-year education threshold, 
we conceptualized intergenerational education in a college context. 
Understanding college effects is critical as college attainment becomes 
increasingly common. Second, our study evaluated the association be
tween intergenerational education and depressive symptoms across sex, 
race and ethnicity identity, and birthplace. This is the first study, to our 
knowledge, to evaluate this association among White, Black, and His
panic midlife adults ages 55 to 63 in the US. College completion remains 
less common among Black and Hispanic adults than White adults in the 
US. (Merolla, 2018) Our findings have important implications for how 

Table 2 
Association between intergenerational education and depressive symptoms compared to the multi-generational reference group; main effects and demographic in
teractions, pooled across birth cohorts (N = 16,752).   

Pooled Base Model Female Interaction Race Interaction Birthplace Interaction 

β (95% CI) p-val β (95% CI) p-val β (95% CI) p-val β (95% CI) p-val 

Intercept 1.36 (0.62, 2.10) <0.001 1.42 (0.66, 2.17) <0.001 1.43 (0.69, 2.18) <0.001 1.38 (0.63, 2.13) <0.001 
Education 

Multi-gen REF   REF   REF   REF   
First-gen − 0.01 (-0.15, 0.13) 0.883 0.02 (-0.17, 0.22) 0.81 0.03 (-0.13, 0.18) 0.735 0.05 (-0.13, 0.22) 0.610 
Only parent 0.34 (0.17, 0.51) <0.001 0.41 (0.15, 0.67) 0.002 0.23 (0.03, 0.42) 0.024 0.25 (0.04, 0.47) 0.023 
Neither college 0.65 (0.53, 0.77) <0.001 0.56 (0.38, 0.74) <0.001 0.55 (0.42, 0.69) <0.001 0.62 (0.47, 0.78) <0.001 

Birth Cohort − 0.01 (-0.15, 0.13) 0.883 0.02 (-0.17, 0.22) 0.81 0.03 (-0.13, 0.18) 0.735 0.05 (-0.13, 0.22) 0.610 
Born 1933–1941 REF   REF   REF   REF   
Born 1943–1951 0.33 (0.25, 0.41) <0.001 0.33 (0.26, 0.41)  0.33 (0.25, 0.41) <0.001 0.33 (0.25, 0.41) <0.001 
Born 1953–1961 0.23 (0.16, 0.31) <0.001 0.24 (0.16, 0.32)  0.23 (0.16, 0.31) <0.001 0.23 (0.16, 0.31) <0.001 

Female 0.29 (0.23, 0.35) <0.001 0.20 (-0.02, 0.42) 0.081 0.29 (0.23, 0.35) <0.001 0.29 (0.23, 0.35) <0.001 
Race 

White REF   REF   REF   REF   
Black 0.41 (0.33, 0.50) <0.001 0.41 (0.33, 0.50) <0.001 0.23 (-0.20, 0.67) 0.297 0.41 (0.31, 0.48) <0.001 
Hispanic 0.66 (0.54, 0.77) <0.001 0.66 (0.55, 0.78) <0.001 0.12 (-0.43, 0.68) 0.666 0.65 (0.53, 0.76) <0.001 

Birthplace 
US Non-South REF   REF   REF   REF   
US South 0.13 (0.06, 0.20) <0.001 0.13 (0.06, 0.20) <0.001 0.13 (0.06, 0.20) <0.001 0.19 (-0.07, 0.45) 0.161 
Outside the US − 0.02 (-0.13, 0.10) 0.768 − 0.02 (-0.13, 0.10) 0.738 − 0.01 (-0.12, 0.11) 0.890 − 0.25 (-0.60, 0.11) 0.168 

Female x Education (global F-test)     0.015       
female x first-gen    − 0.08 (-0.35, 0.19) 0.582       
female x only parent    − 0.11 (-0.46, 0.23) 0.527       
female x neither    0.15 (-0.08, 0.39) 0.200       

Race x Education (global F-test)        <0.001    
Black x first-gen       − 0.15 (-0.63, 0.34) 0.548    
Hispanic x first-gen       0.11 (-0.53, 0.75) 0.731    
Black x only parent       0.14 (-0.43, 0.71) 0.635    
Hispanic x only parent       1.09 (0.36, 1.83) 0.003    
Black x neither       0.26 (-0.19, 0.70) 0.26    
Hispanic x neither       0.58 (0.02, 1.14) 0.042    

Birthplace x Education (global F- 
test)           

0.107 

US South x first-gen         − 0.23 (-0.54, 0.08) 0.153 
Outside US x first-gen         0.08 (-0.35, 0.51) 0.711 
US South x only parent         0.05 (-0.34, 0.44) 0.795 
Outside US x only parent         0.61 (0.07, 1.15) 0.026 
US South x neither          − 0.03 (-0.31, 0.24) 0.808 
Outside US x neither          0.27 (-0.11, 0.64) 0.161 

REF group: Multi-gen, White males born in the US non-South, who lived in a nonrural area at age 14. 
Interaction term coefficients indicate the additional difference in CES-D score associated with each education group; positive interaction terms indicate higher CES-D 
scores, while negative interaction terms indicate lower CES-D scores for the specified demographic group. 
To calculate the change in CES-D score for each education group in a specific demographic group, sum the coefficient for the main effect with the coefficient for the 
interaction term. 
Italicized p-values show the global test of interaction with each modifier variable x education group. 
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college access may serve as a potential equalizer for mental health across 
racial and ethnic groups. If causal, our findings suggest programs and 
policies to facilitate college completion among first-generation students 
could be increasingly important population-level interventions to 
reduce disparities in depressive symptomatology. Finally, our study 
focus on midlife depressive symptoms offers valuable insight into the 
long-term mental health benefits of increased educational attainment 
from one generation to the next. While prior studies have connected 
depression to the development of acute or chronic health conditions in 
late life, (Barnes et al., 2006; Covinsky et al., 2010) it is important to 
note that depression in midlife can also affect other significant social 
determinants of health that pave the way for successful aging or accel
erated health decline including social engagement, interpersonal re
lationships, work performance, and lost earnings (Adler et al., 2006; 
Steger & Kashdan, 2009). Future studies could elaborate on the present 
study to include the transition from middle age to older age or assess 
other downstream consequences of depressive symptoms. 

5. Conclusion 

Our study finds that midlife depressive symptoms are not signifi
cantly different for first-generation college graduates compared to 
multi-generation college graduates among a population-based cohort in 
the US. These findings suggest that a college education can positively 
affect midlife depressive symptoms regardless of parental education and 
that a college degree may counteract some of the adverse effects of a 
disadvantaged socioeconomic childhood for first-generation students. 
As the US population ages, midlife depressive symptoms may be a 
greater indicator of overall quality of life and the well-being of older 
adults. Our findings could also have important implications for reducing 
late-life racial and ethnic health disparities as historically marginalized 
groups comprise a larger proportion of college graduates over time. Our 
findings are encouraging evidence of the broad potential for the long- 
term benefits of college completion on adult mental health, regardless 
of parental education. 
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