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Few studies have collected intergenerational data to assess the association between educational mobility across
multiple generations and offspring depression. Using data from the Sacramento Area Latino Study on Aging
(1998–2008), we assessed the influence of intergenerational education on depressive symptoms over 10 years
among 1,786 Latino individuals (mean age = 70.6 years). Educational mobility was classified as stable-low (low
parental/low offspring education), upwardly mobile (low parental/high offspring education), stable-high (high parental/
high offspring education), or downwardly mobile (high parental/low offspring education). Depressive symptoms were
measured with the Center for Epidemiological Studies–Depression Scale (CES-D); higher scores indicated more
depressive symptoms. To quantify the association between educational mobility and CES-D scores over follow-up,
we used generalized estimating equations to account for repeated CES-Dmeasurements and adjusted for identified
confounders. Within individuals, depressive symptoms remained relatively stable over follow-up. Compared with
stable-low education, stable-high education and upward mobility were associated with significantly lower CES-D
scores (β = −2.75 and −2.18, respectively). Downwardly mobile participants had slightly lower CES-D scores than
stable-low participants (β = −0.77). Our results suggest that sustained, low educational attainment across genera-
tions may have adverse mental health consequences, and improved educational opportunities in underresourced
communitiesmay counteract the adverse influence of low parental education on Latino depression.

depressive symptoms; education; family; Latinos; mental health; Mexican Americans; social mobility;
socioeconomic factors

Abbreviations: CES-D, Center for Epidemiological Studies–Depression Scale; DFD, depression-free day; PHQ-9, Patient Health
Questionnaire–9; SALSA, Sacramento Area Latino Study on Aging; SEP, socioeconomic position.

Depression in late life iswidespread andmayworsen outcomes
of other illnesses and increase suicide risk among the elderly (1).
In the United States, elderly Latinos in particular suffer a dispro-
portionate burden of depression; indeed, elderly Latinos are up
to twice as likely as elderly non-Latino white persons to suffer
from elevated depressive symptoms (2–10).

Socioeconomic disadvantage has long been associated with
increased depression prevalence (11–14). Individuals of lower
socioeconomic position (SEP) may lack access to the personal
and financial resources that protect against depression (13, 14).
Certain populations, however, such as the USLatino population,
may bemore highly exposed to these socioeconomic risk factors

(15–17). Latinos face immense socioeconomic disparities in the
United States, with lower overall educational attainment and high
school graduation rates than those identifying as white, black, or
Asian (18). Consequently, Latinos may be at greater risk of the
adverse consequences of low educational attainment on long-
termmental health.

The trajectory of educational attainment across multiple gen-
erationsmay affect health outcomes of future generations. Exami-
nation of poverty cycles across generations has indicated that
parental education influences the educational attainment of off-
spring, especially amongUSLatinos (19, 20). Latinos are suscep-
tible to intergenerational transmission of socioeconomic risk



Depression Scale (CES-D) (32). This scale was administered at
baseline and each follow-up visit. The CES-D is a 20-item, 4-
point Likert-type scale assessing the extent to which individuals
experienced depressive symptoms during the prior week (32).
This scale has been validated in Spanish-speaking populations
(33–35) and used with older Latinos (36, 37).While not designed
for clinical diagnoses, the CES-D is based on clinical depression
symptoms and correlates well with other depression scales (32).
The total score ranges from 0 to 60, with higher scores indicating
more depressive symptoms. CES-D scores were also dichoto-
mized using a standard cutoff of ≥16 to classify individuals with
high depressive symptoms (32).

Depression-free days (DFDs)were used as an additional out-
come measure to create an aggregate assessment of depression-
free time over the 10-year follow-up period. This valid, clinically
relevant depressionmeasure integrates both occurrence and dura-
tion of time free of depressive symptoms (38). DFDs reflect
symptom change over time by estimating the time spent in various
stages of depression and the cycling between remission and
relapse that commonly occurs with depression (39).

To calculate DFDs, we converted CES-D scores into Patient
Health Questionnaire–9 (PHQ-9) scores (40). PHQ-9 scores are
preferable for estimating DFDs because PHQ-9 cutpoints distin-
guish between fully symptomatic, partially symptomatic, and
asymptomatic depressive states (41). We classified PHQ-9 scores
of <5 as asymptomatic and scores of >14 as fully symptomatic
(42). Asymptomatic and fully symptomatic days received respec-
tive scores of 1 and 0, and linear interpolationwas used to convert
scores between the upper and lower cutpoints into proportions
between 0 and 1 (38). To determine total DFDs over the study
period, scores for 2 consecutive assessments were averaged and
multiplied by the average number of days between assessments;
the values for all intervals were then totaled (43, 44). Finally,
we transformedDFDs into “percentage of follow-up time spent
depression-free” to account for differing follow-up periods
between participants.

Educational attainment across generations. Intergenerational
educational mobility was the exposure of interest. For parents of
SALSA participants, “high” educational attainment was defined
as completing ≥6 years of education (i.e., completed elementary
school) and “low” as completing <6 years (45). As done in prior
literature, where SALSA participants reported education for both
parents, the education of the more highly educated parent was
used (45–47). For SALSA participants, “high” educational attain-
ment was defined as completing ≥12 years (i.e., completed high
school) and “low” as completing <12 years (45). As done in pre-
vious SALSA studies, we used a lower education cutpoint for par-
ents than participants to account for age- and location-related
differences in educational norms between the 2 generations (45).
Finally, we classified participants into one of 4 educational mobil-
ity categories: 1) stable-low (low parental and participant educa-
tion), 2) upwardly mobile (low parental but high participant
education), 3) stable-high (high parental and participant edu-
cation), and 4) downwardly mobile (high parental but low
participant education).

Time. A recent review of longitudinal depression trajectories
indicated that most elderly individuals have stable depressive
symptoms over time (48). In US studies, 82%–100% of elderly
participants belonged to categories characterized by stable

factors due to obstructed opportunities for upward social mobility 
across generations (21, 22). Socioeconomic disadvantage, both 
within and across generations, may influence depression by acting 
as a chronic stressor, disrupting components of the body’s stress  
system that have been linked to mental health and depression spe-
cifically (23–25). The propensity of these stressors to accumulate 
over generations among Latinos may lead to long-term sustained 
disruption of the stress system, resulting in poorer mental health. 
Additionally, elderly Latinos with low SEP may be especially vul-
nerable to depression given that stress induced by socioeconomic 
disadvantage may have accumulated both over multiple genera-
tions and also throughout the life course. A few studies even sug-
gest that some early-life exposures may not show their health 
impact until adulthood or late life (26, 27).

The socioeconomic measures used in most previous studies 
have lacked an intergenerational perspective. These previous stud-
ies examined the independent socioeconomic influence of one 
generation, either that of the parent (17, 28) or the offspring (15–
17), on offspring depression. These studies do not consider the 
interdependence of parental and offspring education when asses-
sing offspring mental health. Thus, despite the potential impor-
tance of measures of socioeconomic mobility, such as educational 
mobility, across generations for Latino mental health, studies 
examining such associations among this population are virtually 
nonexistent. Further, no prior research on this topic has collected 
longitudinal data to examine how socioeconomic factors influ-
ence depressive symptoms over time.

This study used data from the longitudinal Sacramento Area 
Latino Study on Aging (SALSA) to examine the association 
between educational mobility across 2 generations of Latinos 
and depressive symptoms over a 10-year period. We hypothe-
sized that participants with stable-low educational attainment 
across 2 generations would have higher prevalence of depressive 
symptoms over a 10-year period compared with those classified 
as stable-high, upwardly mobile, or downwardly mobile across 
generations.

METHODS

Study population

Participants in this analysis were members of the SALSA 
cohort, which had 7 waves of follow-up occurring 12–15 months 
apart from 1998 to 2008 (29). SALSA is a longitudinal study 
of 1,789 elderly Latinos, predominantly of Mexican origin. SAL-
SA’s study design has been described previously (29–31). Eligi-
ble participants were self-identified Latinos aged ≥60 years at 
baseline and residing in California’s Sacramento Valley (29, 30). 
The sample was representative of older Latinos residing in the tar-
get area. During home visits, participants reported health condi-
tions, lifestyle, and sociodemographic factors; trained bilingual 
interviewers collected clinical data. Informed consent was ob-
tained from all participants, and study procedures were approved 
by institutional review boards at participating institutions.

Measures

Depressive symptoms. Depressive symptoms were mea-
sured by scores on the Center for Epidemiological Studies–



depression over periods ranging 8–20 years (48). While the
studies reviewed pertained largely to non-Hispanic populations
(49–51), a growing body of latent class analysis literature has indi-
cated thatmost elderly Latinos also belong in classes characterized
by stable depressive symptoms over time (52, 53). Additionally,
longitudinal studies suggest a negligible association between
time and depressive symptoms among elderly Latinos (54, 55).
For thoroughness, we examined the association between time and
CES-D scores in our sample. These preliminary analyses indi-
cated that CES-D scores remained largely stable over follow-
up (Figure 1); thus, our final models did not include a main
effect for time. However, we did employ generalized estimat-
ing equations to account for the correlation of repeated CES-D
measurements collected from the same individual and to correct
standard errors (56). We specified an autoregressive correlation
matrix because we believed that the correlation between 2 conse-
cutive CES-D measurements would be greater than that between
measurements occurring farther apart in time.

Statistical analysis

Sociodemographic and depressive characteristics according to
generation were first summarized with descriptive and graphical
analyses. We created a directed acyclic graph based on the litera-
ture to identify potential confounders and adjusted in our final
models for baseline age, sex, and offspring and parental nativity
(US-born or foreign-born).We considered several other parental
and offspring cultural factors, including location of education,

acculturation, and immigrant generation. However, these factors
were collinear with parent and offspring nativity. Thus, variabil-
ity in depressive symptoms due to cultural factors was captured
by adjusting for nativity.

To quantify the association between intergenerational educa-
tional mobility and continuous CES-D scores over the follow-up
period, we fitted a marginal model using generalized estimating
equations with PROC GENMOD in SAS, version 9.4 (SAS
Institute, Inc., Cary, North Carolina), to estimate the CES-D
score differences among the 4 educational mobility catego-
ries (56). We used stable-low education as the referent group.
As done in previous SALSA analyses, time was operationa-
lized as visit number (31).

We replicated the above analysis using dichotomous high
depressive symptoms (CES-D score of ≥16) as the outcome.
Given the dichotomous nature of this outcome, we used log-
binomial and linear-binomial models to estimate the prevalence
ratios and prevalence differences, respectively, of high depres-
sive symptoms, comparing educational mobility categories (57).
As a final step, we examined the association between educa-
tional mobility and DFDs over the study period. We used linear
regression to estimate the difference in percentage of time spent
depression-free between educational mobility categories.

The average annual attrition rate in the SALSA study was 5%.
Approximately half of this loss was due to death (49.5%) and the
other half to dropout. We addressed the issue of missing data due
to dropout or response refusal through the multiple imputation
approach described in detail in previous SALSA analyses (27, 31,
45). A statistical team used a sequential regression multivariate
imputation approach for the entire SALSA data set using the
Imputation andVariance Estimation Software (58). This approach
conditioned on all data set variables as predictors in a sequence of
multiple regressions (58, 59). All available variables were used to
improve statistical efficiency and provide unbiased estimates
compared with other analytical approaches such as complete-case
analysis (58, 60). Five imputed data sets that included all study
variables were produced for the SALSA study and used for our
analysis.

Finally, we assessed potential survivor bias with a sensitivity
analysis examining whether average CES-D scores changed
over time due to attrition from mortality and whether these
changes differed by educational mobility category.

RESULTS

Table 1 displays participant and parent baseline characteristics.
Participants had an average age of 70.6 years, and 58.5% were
female. Additionally, 48.9% of participants were US-born com-
pared with 15.0% of parents. Participants were more highly edu-
cated than parents; 83.6% of participants completed<12 years of
education compared with 95.4% of parents. In terms of inter-
generational education, 41.7% of participants had stable-low
educational mobility, 16.4%were classified as stable-high, 12.8%
were upwardlymobile, and 29.2%were downwardlymobile. The
average baselineCES-D scorewas 10.0, and participantswith base-
line CES-D scores ≥16 comprised 24.8% of the sample. On aver-
age, participants spent 87.7%of follow-up time depression-free.

Table 2 displays the β estimates and 95% confidence inter-
vals for the association between educational mobility and
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Figure 1. Average scores on the Center for Epidemiological Stud-
ies–Depression Scale (CES-D), overall and stratified by educational
mobility category, over the follow-up period, Sacramento Area Latino
Study on Aging, Sacramento, California, 1998–2008. The thick solid
line with round markers corresponds to the average CES-D scores of
the overall sample. The solid line with square markers corresponds to
those with stable-low educational mobility. The solid line with triangle
markers corresponds to the downwardly mobile. The dashed line with
triangle markers corresponds to the upwardly mobile. The dashed line
with square markers corresponds to those with stable-high educa-
tional mobility. CES-D scores were largely stable over time, both in
the overall sample and when stratified by educational mobility. When
included in a statistical model, time had a negligible, nonsignificant
association with CES-D scores (β = −0.06, 95% confidence interval:
−0.15, 0.03).



upward educational mobility were associated with lower CES-D
scores (β = −2.75 and−2.18, respectively). Downwardlymobile
participants had slightly lower CES-D scores compared with
stable-low participants (β = −0.77), although the confidence in-
terval included the null. A sensitivity analysis examining modi-
fication by offspring nativity showed no evidence that the
association varied by nativity status. Further analyses adjust-
ing for specific birth country and immigrant generation also
did not affect our results.

Tables 3 and 4 show prevalence ratios and differences, re-
spectively, for high depressive symptoms (CES-D score ≥16)
according to educational mobility among SALSA participants
over the follow-up period. These results were similar to those
using continuous CES-D scores. In the full-adjustment model,
prevalence of high depressive symptoms was lower among
those with stable-high education and the upwardly mobile pat-
tern than among those with stable-low education, with respec-
tive prevalence ratios of 0.66 and 0.68 and respective prevalence
differences of−0.068 and−0.067. Downward mobility also ap-
peared to protect against high depressive symptoms compared
with stable-low education (prevalence ratio = 0.89; prevalence
difference = −0.023), but these confidence intervals included
the null.

Table 5 shows the differences in percent change of follow-up
time spent free of depressive symptoms among educational
mobility categories. In the full-adjustmentmodel, stable-high edu-
cation was associated with a 5.10% (95% confidence interval:
2.49, 7.70) increase in average depression-free time over the
follow-up period compared with stable-low education. Upward
mobility was similarly beneficial for depression-free time (β =
4.14, 95% confidence interval: 1.13, 7.15) compared with stable-
low education. Downwardlymobile participants also had a higher
percentage of DFDs compared with stable-low participants (β =
1.80, 95% confidence interval: −1.12, 7.15), although the confi-
dence interval included the null.

Regarding potential survivor bias, we found higher mortality
among thosewith higherCES-D scores. These individuals dispro-
portionately belonged to the stable-low and downwardly mobile
categories, resulting in slight overall decreases in CES-D scores
over time in these categories (Figure 1). The average baseline
CES-D scores for those who died and those who remained alive
were 11.6 and 9.5, respectively. Further, the 10-yearmortality risk
was >26% for the stable-low and downwardly mobile categories
and <20% for the stable-high and upwardly mobile categories.
Thus, two cells, the stable-low and downwardly mobile partici-
pantswith high depressive symptoms,weremore rapidly depleted
than other cells. As a result, average CES-D scores of the stable-
low and downwardly mobile categories decreased over time,
causing the different educational mobility categories to lookmore
similar over time.

DISCUSSION

This study assessed the association between intergenerational
educational mobility and depressive symptoms over a 10-year
period among a sample of elderly Latinos, predominantly of
Mexican origin. Prevalence of high depressive symptoms (CES-
D scores ≥16) was 24.8% in our population; this is comparable
to larger, representative samples of US Latino adults, where

Table 1. Baseline Descriptive Characteristics of the Population,
Overall and According to Nativity, Sacramento Area Latino Study on
Aging, Sacramento, California, 1998–2008a

Variable

Full Sample
(n = 1,786)

Mean (SD) %b

Covariates

Age, years 70.6 (7.1)

Female sex 58.5

Nativity

US-born 48.9

Foreign-born 51.1

Parental nativity

US-born 15.0

Foreign-born 85.1

Location of education

United States 52.4

Mexico 45.6

Both/uncertain 2.0

Socioeconomic position

Education, years 7.2 (5.3)

<12 70.9

12 12.7

13–16 12.7

>16 3.8

Parental education, years 5.1 (4.4)

<6 53.6

6–12 41.8

13–16 3.7

>16 0.9

Intergenerational educational mobility

Stable-low 41.7

Upwardly mobile 12.8

Stable-high 16.4

Downwardly mobile 29.2

Depression

CES-D score 10.0 (10.5)

High depressive symptomsc 24.8

Percent time spent depression freed 87.7

Abbreviations: CES-D, Center for Epidemiological Studies–Depression
Scale, SD, standard deviation.

a Conducted with imputed data to account for missingness.
b Percentagesmay not add to 100 due to rounding.
c Defined as CES-D score≥16.
d Created from the depression-free daymeasure.

CES-D scores over the follow-up period. The crude model in-
cludes only the educational mobility variable, and model 1 
adjusted for age and sex. Model 2, our final model, further adjusted 
for parent and offspring nativity. Compared with SALSA par-
ticipants with stable-low education, stable-high education 
and



high depressive symptom prevalence has been shown to be 27%
(3). Our study supports an association between intergenerational
educational mobility and depressive symptoms among elderly
individuals ofMexican origin, whereby stable-high education and
upward educational mobility were similarly protective against
depressive symptoms. Additionally, high parental education ap-
peared to somewhat counteract the adverse mental health conse-
quences of low educational attainment in offspring.

Our findings support extant literature demonstrating higher
depression prevalence among those with low education (14, 23),
especially within Latino communities (15–17), while providing a
novel intergenerational perspective. Socioeconomic factors may
influence Latino mental health through several mechanisms. Ex-
posure to chronic stressors, such as socioeconomic disadvantage,
can disrupt the body’s biological stress system and affect mental
health (61–63). Stress exposure leads to hyperactivity of the amyg-
dala and hypothalamic-pituitary-adrenal axis and increases secre-
tion of cortisol and corticotropin-releasing hormone, all of which
are components of the physiological stress system that have been
individually associated with depression (24, 62, 64). Further, low-
SEP individualsmay lack access to social and economic resources

that buffer the impacts of chronic stress on depression (13, 14).
The Latino community may be especially vulnerable to the
adverse mental-health influences of low SEP given that this
population experiences lower overall educational attainment,
income, and high school graduation rates than all other US
racial/ethnic groups (18).

Recent immigrants make up a large proportion of the Latino
community (18); thus, many Latinos may be raised in socioeco-
nomic and cultural contexts that differ greatly from those of their
parents and grandparents. Considering how these contexts change
across generations is necessary to understanding the pathways
that shape mental health. Nevertheless, measures used in most
previous studies have been limited to a single generation. To
our knowledge, only one study has examined the association
between intergenerational socioeconomic trajectories and depres-
sive symptoms in a US Latino population. Consistent with our re-
sults, that study found that participants with stable-high education
and upwardmobility had fewer depressive symptoms than partici-
pants with stable-low education (47). However, unlike our study,
that study was limited by its cross-sectional nature and relatively
small sample size.

Table 2. Estimates FromGeneralized Estimating Equations Predicting Differences in Scores on the Center for
Epidemiological Studies–Depression Scale Over a 10-Year Period According to Educational Mobility, Sacramento
Area Latino Study on Aging, Sacramento, California, 1998–2008a

Educational Mobility
Category

Crudeb Model 1c Model 2d

β 95%CI β 95%CI β 95%CI

Stable-low 0 Referent 0 Referent 0 Referent

Upwardly mobile −2.73 −3.39,−2.06 −2.50 −3.13,−1.87 −2.18 −2.81,−1.54

Stable-high −3.41 −3.94,−2.87 −3.06 −3.60,−2.52 −2.75 −3.29,−2.20

Downwardly mobile −0.80 −1.68, 0.07 −0.80 −1.64, 0.04 −0.77 −1.61, 0.06

Abbreviations: CES-D, Center for Epidemiological Studies–Depression Scale; CI, confidence interval.
a Accounting for missingness with multiple imputation.
b Crudemodel. Score statistic for educational mobility:P< 0.0001.
c Adjusted for age and sex. Score statistic for educational mobility:P< 0.0001.
d Adjusted for age, sex, child nativity, and parental nativity. Score statistic for educational mobility:P< 0.0001.

Table 3. Prevalence Ratios FromGeneralized Estimating Equations for High Depressive SymptomsOver a 10-
Year Period According to Educational Mobility, Sacramento Area Latino Study on Aging, Sacramento, California,
1998–2008a

Educational Mobility
Category

Crudeb Model 1c Model 2d

PR 95%CI PR 95%CI PR 95%CI

Stable-low 1.00 Referent 1.00 Referent 1.00 Referent

Upwardly mobile 0.61 0.50, 0.74 0.64 0.53, 0.77 0.68 0.56, 0.81

Stable-high 0.58 0.50, 0.67 0.62 0.54, 0.73 0.66 0.57, 0.77

Downwardly mobile 0.89 0.74, 1.06 0.89 0.75, 1.05 0.89 0.75, 1.06

Abbreviations: CI, confidence interval; PR, prevalence ratio.
a Accounting for missingness with multiple imputation. High depressive symptoms were defined as a score of ≥16

on the Center for Epidemiological Studies–Depression Scale.
b Crudemodel. Score statistic for educational mobility:P< 0.0001.
c Adjusted for age and sex. Score statistic for educational mobility:P< 0.0001.
d Adjusted for age, sex, child nativity, and parental nativity. Score statistic for educational mobility:P< 0.0001.



Our study advances the results of previous single-generation
studies by examining how educational attainment of both the
parent and offspring may interact to influence offspring depres-
sive symptoms. In our analysis, the association between parental
education and depressive symptoms appeared to depend upon off-
spring education, as indicated by our finding that stable-high edu-
cation and upward mobility were similarly protective against
depressive symptoms compared with stable-low educational
attainment. Further, at every follow-up wave we observed fewer
depressive symptoms among downwardly mobile participants
compared with stable-low participants. While these findings
were only marginally significant, they suggest that the adverse
consequence of low offspring educationmay be somewhat offset
by high parental education. Thus, the association between off-
spring education and mental health may depend on parental
education. Our results therefore provide some support for the
“accumulation of risk” hypothesis, whereby multiple genera-
tions of low educational attainment cumulatively influence
depression, and any break in generational cycles of socioeco-
nomic disadvantage may benefit the mental health of subse-
quent generations (65–67).

An intergenerational framework provides novel insight into
the importance and sustained power of inheritance of social stres-
sors on mental health. Maternal psychosocial stress during preg-
nancy has been shown to alter offspring cortisol excretion and
hypothalamic-pituitary-adrenal activity (68, 69), both of which
are associated with depression (24, 62, 64). Continued low-SEP
exposure in subsequent generations may then result in persistent
disruption of the body’s physiological stress response and
thereby affect depression (61–63). Studies have further shown
that accumulated strain from coping with daily life challenges
while lacking adequate resources, over time, leads to more physi-
ological damage than does a single dramatically stressful event
(70). Accordingly, downstream mental health may be especially
influenced when the chronic stress associated with poor socioeco-
nomic conditions has accumulated overmultiple generations.

Our study has a number of strengths, including use of inter-
generational and longitudinal data collected from a population-
based sample representative of Latinos residing in Sacramento,
California. To our knowledge, the present study was the first to
examine the association between educational mobility and
depressive symptoms over time in Mexican-origin individuals.

Table 5. Percent Change of Follow-up Time Spent Depression-Free According to Educational Mobility, Sacramento
Area Latino Study on Aging, Sacramento, California, 1998–2008a

Educational Mobility
Category

Crudeb Model 1c Model 2d

β 95%CI β 95%CI β 95%CI

Stable-low 0 Referent 0 Referent 0 Referent

Upwardly mobile 5.25 2.35, 8.14 4.91 1.99, 7.84 4.14 1.13, 7.15

Stable-high 6.56 4.02, 9.11 5.82 3.31, 8.34 5.10 2.49, 7.70

Downwardly mobile 1.76 −1.15, 4.67 1.77 −1.15, 4.69 1.80 −1.12, 7.15

Abbreviation: CI, confidence interval.
a Accounting for missingness with multiple imputation.
b Crudemodel. Likelihood ratio test for educational mobility:P< 0.0001.
c Adjusted for age and sex. Likelihood ratio test for educational mobility:P< 0.0001.
d Adjusted for age, sex, child nativity, and parental nativity. Likelihood ratio test for educational mobility: P< 0.001.

Table 4. Prevalence Differences FromGeneralized Estimating Equations for High Depressive SymptomsOver a
10-Year Period According to Educational Mobility, Sacramento Area Latino Study on Aging, Sacramento, California,
1998–2008a

Educational Mobility
Category

Crudeb Model 1c Model 2d

PD 95%CI PD 95%CI PD 95%CI

Stable-low 0 Referent 0 Referent 0 Referent

Upwardly mobile −0.089 −0.121,−0.056 −0.076 −0.107,−0.046 −0.067 −0.097,−0.037

Stable-high −0.094 −0.118,−0.071 −0.076 −0.102,−0.051 −0.068 −0.094,−0.042

Downwardly mobile −0.026 −0.063, 0.012 −0.025 −0.062, 0.013 −0.023 −0.060, 0.014

Abbreviations: CI, confidence interval; PD, prevalence difference.
a Accounting for missingness with multiple imputation. High depressive symptoms were defined as a score of ≥16

on the Center for Epidemiological Studies–Depression Scale.
b Crudemodel. Score statistic for educational mobility:P< 0.0001.
c Adjusted for age and sex. Score statistic for educational mobility:P< 0.0001.
d Adjusted for age, sex, child nativity, and parental nativity. Score statistic for educational mobility:P< 0.0001.



We used trained bilingual interviewers and validated surveys to
collect sociodemographic and depression data. Further, while
most previous studies report odds ratios of socioeconomic asso-
ciations, in our study we estimated prevalence ratios and differ-
ences of high depressive symptoms and absolute differences in
CES-D scores. Given the prevalence of high depressive symptoms
in our population, odds ratios could have greatly overstated the asso-
ciation. Additionally, prevalence ratios and differences are more
directly interpretable than odds ratios and allow for better esti-
mation of public health burden (71). We believe our study was
also the first to employDFDs in relation to educational mobility.

Our study also had limitations. First, given the advanced base-
line age of SALSA participants and the established literature
documenting the association between depression and mortality
(72–76), survivor biasmay have affected our results by influenc-
ing who survived to be eligible to participate in SALSA. How-
ever, sensitivity analyses indicated that selective attrition due to
death caused the populations in the different educational mobility
categories to look more similar over time, suggesting that educa-
tionalmobilitymay actually have a larger influence than observed.
Despite this limitation, we still detected sizeable differences
in CES-D scores and depression-free time between educational
mobility groups.

Second, study participants were predominantly elderly
Mexican-origin individuals living in California’s Sacramento
Valley. Consequently, we cannot draw conclusions regarding
depressive symptom prevalence among all US Latinos across all
ages, given that our findings may not apply to other Latino sub-
populations, communities, or age groups. However, Mexican
Americans are the largest and fastest growing Latino subgroup
in the United States (18), and elderly Latinos carry a dispropor-
tionate burden of depression (9); therefore, examining factors
associated with depression in these groups holds particular
importance.

Finally, education is a limited measure of SEP. SALSA did
collect participant income data; however, income and education
were highly correlated in our data set. Moreover, education is
often preferred because it predicts occupation and wages and is
less influenced by age-related changes in these characteristics (11,
77). The elderly SALSA participants may be retired and therefore
not have incomes representative of their earlier occupations. Fur-
ther, use of educational attainment, a key measure of SEP, is con-
sistent with other studies examining socioeconomic associations
among Latino populations (45, 78). Nevertheless, our findings
may be unique to educational mobility; education may influence
depression through pathways that do not hold for other SEPmea-
sures, such as through its more direct influence on cognitive
reserve and health or through stress-related epigenetic alterations
(79–82).

In conclusion, we observed a strong association between
educational mobility and depressive symptoms among elderly
Latinos, predominantly ofMexican origin. Our study suggests
that parental and offspring educational attainment may jointly
influence mental health over and above the independent effect
of either generation alone. Over the follow-up period, we con-
sistently found the highest depressive symptoms among those
with stable-low educational mobility, indicating that the health
impacts of socioeconomic disadvantage may accumulate over
time and influence subsequent generations. Our study contri-
butes to a more comprehensive and contextual understanding

of depression etiology and the dynamic socioeconomic pathways
that shape Latino mental health. The accumulation of socioeco-
nomic risk factors within Latino families has been influenced by
years of discrimination, segregation, exclusionary policies, and
unequal allocation of resources. If ourfindings are causal, improv-
ing educational opportunities in underresourced communities
may counteract the adverse influence of low parental education
on the mental health of individuals residing in these communi-
ties and that of their future offspring. Future work should aim
to identify the key social and environmental stressors and medi-
ating biological pathways by which accumulation of low educa-
tional attainment may influence mental health among Latinos
and other at-risk populations.
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