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Abstract

Background: Current literature on the association between mobility in socioeconomic position
(SEP) and depression demonstrates mixed findings, with variation in the benefits of upward
socioeconomic position by racial group and ethnic background. No study has examined life-course
SEP mobility and depressive symptoms among Black women in the U.S.

Methods: Our cohort included 1,612 Black women enrolled in the Study of Environment,
Lifestyle and Fibroids (SELF) between 2010 and 2012 and followed for 5 years. We utilized data
on socioeconomic indicators at childhood and adulthood and used latent class analysis to create

a life-course SEP mobility measure (persistently low, downward, upward, and persistently high).
Using the 11-item Center for Epidemiologic Studies Depression Scale (CES-D), we assessed high
(CES-D=9) vs. low depressive symptoms. Multivariable log risk models were used to produce risk
ratios (RRs) and 95% confidence intervals (CIs).

Results: 37% of participants had high depressive symptoms. Persistently low (RR: 1.56; 95% CI:
1.31, 1.86) and downward (RR: 1.36; 95% CI: 1.14, 1.63) SEP mobility was associated with high
depressive symptoms after adjustment for age, adult social support, and marital status. There was
evidence of effect measure modification by adult social support, with a stronger association among
those who reported high adult social support compared to low adult social support.

Conclusions: These findings suggest directing mental health resources to people experiencing
low SEP at any stage in life, especially those with low SEP in adulthood, to aid in management of
depressive symptoms.

Corresponding/Senior Author: Anissa |. Vines, MS, PhD, Department of Epidemiology, Gillings School of Global Public Health,
University of North Carolina at Chapel Hill, Chapel Hill, NC 27599-7435, avines@email.unc.edu.

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 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

Patel et al.

Keywords

Page 2

depressive symptoms; socioeconomic position; mobility; mental health; life course

Introduction

Nearly 17 million adults had at least one major depressive episode in the United States
(U.S.) in 2017, with women disproportionately affected (National Institute of Mental Health,
2019; World Health Organization, 2020). According to the National Health and Nutrition
Examination Survey (2013-2016), women had double the prevalence of depression (10.4%)
compared with men (5.5%) between 2013 and 2016 (Brody et al., 2018). Among Black
women, the prevalence of depressive symptoms is 10% to 14% (Brody et al., 2018;
McKnight-Eily et al., 2009). Depressive symptoms are characterized by loneliness, loss

of interest in activities, suicidal ideation, and various somatic dysfunctions such as loss

of appetite and sleep disturbances (National Institute of Mental Health, 2019). Research
examining depression-related outcomes by racial group is mixed, with some studies
reporting lower levels of depression among Black Americans compared to White Americans
(Anglin et al., 2014; Brody et al., 2018; Budhwani et al., 2015; Christie-Mizell et al., 2019;
Ghafoori et al., 2012; Hudson et al., 2012). However, there is evidence that depression
among Black Americans may be underreported and underdiagnosed, with depression likely
being more severe and longer in duration compared to White Americans due to limited
health care access, stigma, and reduced quality of screening and treatment (Assari, 2019;
Bailey et al., 2019).

The association between socioeconomic status (SES) and health is presumed to have a
positive linear relationship, but a growing literature indicates that benefits of upward SES
on health may not be as substantial for Black Americans compared to White Americans
(Colen, Krueger, et al., 2018; Colen, Ramey, et al., 2018; Curry Owens & Jackson,

2015). Middle-class Black Americans with above average education, occupational status,
and family income tend to live in lower SES neighborhoods compared with White
Americans with similar SES (Colen, Krueger, et al., 2018). The Minorities Diminished
Return theory supports these findings, whereby Black, Indigenous, and people of color
(BIPOC) populations do not experience the same benefits from increases in SES as White
Americans. Potential reasons for this diminished return include racism manifested through
actions such as discrimination and residential segregation that can limit access to resources
and opportunities (Assari, 2018; Hudson et al., 2016).

Some research has evaluated how socioeconomic position (SEP) over the life-course is
associated with depressive symptoms, with the terms SEP and SES used interchangeably
(Budhwani et al., 2015; Hudson et al., 2012, 2013; Joinson et al., 2017; Ruiz et al.,
2019). The direction of the association between indicators of adult SEP and depression
varied in studies in the U.S., with mixed results on the association between income and
depression-related outcomes for Black men and women (Anglin et al., 2014; Hudson et
al., 2012). Few studies have examined socioeconomic mobility, defined as change in SEP
from one time point to another, and depression within the U.S. and internationally (Curry
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Owens & Jackson, 2015; Hudson et al., 2013; Miller et al., 2020; Osler et al., 2015). In

a study examining both life-course SEP from childhood to adulthood (low/low, low/high,
high/low, and high/high) and life-course mobility (ascended, descended, and stayed the
same) as potential moderators of the association between stress and depression (score 220
on Beck Depression Inventory-11) among Black American women, there was no evidence

of moderation by life-course SEP or life-course mobility (Curry Owens & Jackson, 2015).
Miller et al. (2020) reported that downward and upward socioeconomic mobility among
participants in the U.S. were associated with significant depression (score =16 on Center for
Epidemiologic Studies-Depression Scale) (Miller et al., 2020). Another study from Denmark
reported low life-course SEP was associated with depressive mood in adulthood, but the
association was attenuated when adjusted for adult smoking and body mass index (BMI)
(Osler et al., 2015). To our knowledge, the association between life-course SEP mobility and
depressive symptoms has not been investigated among Black women in the U.S. Research
among Black women on life-course SEP mobility and depressive symptoms is important
due to the intersection of race and gender that may predispose them to various forms of
discrimination and other stressors that likely increase their risk of depressive symptoms.

The primary objectives of this study are to: 1) describe associations between individual

SEP indicators and depressive symptoms, 2) assess the association between life-course

SEP mobility from childhood to adulthood and depressive symptoms, and 3) evaluate the
modifying effect of social support in adulthood on the relationship between life-course SEP
mobility and depressive symptoms. Based on existing literature showing fewer benefits from
an increase in SEP for Black Americans versus White Americans, we hypothesize that
among Black women a persistently low, downward, or upward life-course SEP mobility
would be associated with high depressive symptoms compared with those with persistently
high life-course SEP mobility.

Data for this investigation came from the Study of Environment, Lifestyle and Fibroids
(SELF) that enrolled 1,693 volunteer Black women aged 23 to 34 years during baseline from
2010 to 2012 and followed them for 5 years at approximate 20-month intervals. Women
enrolled resided in the Detroit, Michigan area and self-reported their race as at least part
Black or African American. Details about the eligibility criteria, recruitment process, and
data collection for this study have been described elsewhere (Baird et al., 2015). Participants
included in this study are those who answered questions using computer-assisted interviews
on depressive symptoms at a follow-up visit and provided information about their SEP in
childhood and adulthood. All participants provided written consent.

Exposure Assessment — Life-course Socioeconomic Indicators and Latent Classes of
Mobility in Socioeconomic Position (SEP)

Latent class analysis was used to create a life-course SEP mobility variable using nine
childhood and adult SEP indicators. Initial latent class analyses included all response levels
for SEP indicator variables; because these results were similar to when SEP indicator
variables were analyzed dichotomously, final analyses used dichotomized versions for ease
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in interpretation. Indicators were chosen for the life-course SEP mobility variable if they
asked participants a question that related to socioeconomic status or financial distress in
childhood or adulthood.

Questions on four childhood SEP variables were asked at baseline. Participants were asked
whether both parents were at home at age 10 (yes/no) based on whether the participant
reported a mother/stepmother and father/stepfather at home. Childhood household income
was dichotomized as high (middle income and well-off) and low (low income and

poor). Mother’s educational attainment was reported as high school (HS) diploma/general
education development (GED) equivalent or less, some college, associate degree or technical
training, and bachelor’s degree and/or graduate degree; this was dichotomized as less than
HS diploma or equivalent and at least a HS diploma or equivalent. Food insecurity (yes/no)
was assessed by asking, “Was there any time while growing up that you did not have enough
to eat?”

Information on five adult SEP variables were obtained at the same follow-up visit when
depressive symptoms were assessed. Participants reported their own household income
using provided categories: <$20,000, $20,000-$50,000, or >$50,000. Given that the median
household income in Detroit between 2010-2012 was about $25,000, we dichotomized
household income as low (<$20,000) and high (=$20,000) (Detroit has half the median
income, three times the poverty rate of nation, new Census numbers show - mlive.com,
2019). Participants’ educational attainment was categorized as low (less than an associate
degree or technical degree) and high (at least an associate degree or technical degree).
Number of people supported by household income was dichotomized as 3 or fewer people
(yes/no). Employment status was dichotomized as unemployed and employed (worked <30
hours per week and worked =30 hours per week). Participants self-reported their difficulty
in paying basic expenses as very, moderately, slightly or occasionally, or not at all difficult,
which we categorized as no difficulty versus any difficulty.

Outcome Assessment — Depressive Symptoms

The modified short form lowa version of the Center for Epidemiologic Studies Depression
Scale (CES-D) included 11 questions to assess depressive symptoms among participants.
Questions included whether in the past week they did not feel like eating; they felt
depressed; they felt lonely; they felt sad; they felt people dislike them; they could not

get going; they felt everything was an effort; they had restless sleep; they were happy;
they enjoyed life; and they felt people were unfriendly to them. Each question included a
modified Likert response scale: always (4), often (3), sometimes (2), hardly ever (1), and
never (0). For scoring, the numbers on the scale were reverse coded for questions asking
about feeling happy and enjoying life in the past week. All responses from the CES-D
questions were summed and a score of at least nine (CES-D = 9) was defined as high
depressive symptoms. We followed guidance on previous research that validated a CES-D
score of at least nine on the 11-item survey was appropriate to identify those with high
depressive symptoms among Black women in the US (Torres, 2012). Most participants
completed the CES-D scale at follow-up visit 1 (n=1,485, 92%), while the remaining
participants completed it at follow-up visits 2 (n=96, 6%) and 3 (n=31, 2%). The present
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analysis excluded individuals who did not complete the CES-D at any follow-up visit (n=81,
5%).

Statistical Analysis

Results

Descriptive statistics were generated for the childhood and adult SEP indicators. Chi-
square tests for categorical variables and t-tests or Wilcoxon tests for continuous variables
were conducted to assess associations between childhood SEP indicators, adulthood SEP
indicators, and demographic characteristics with depressive symptoms.

Using Mplus version 8.4, the latent class model for the life-course SEP mobility variable
was fit by using full information maximum likelihood under the missing at random
assumption. By using full-information maximum likelihood, participants with partially
missing data were not excluded from the analysis. The appropriate number of classes was
determined by using an iterative process in which the model was fit with an increasing
number of classes. Selection of the optimally fitting model was based on model fit statistics
(such as Akaike information criterion and Bayesian Information Criterion) and selection
criteria, parsimony principle, and theoretical interpretability.

Multivariable log-risk models were used to estimate risk ratios (RRs) and 95% confidence
intervals (Cls). A direct acyclic graph was created to identify potential confounders. Final
models adjusted for age (continuous), adult social support (high/low), and marital status
(never/previous/current, with “married” including “living together as married”). Adult social
support was derived from two survey questions that asked participants to what extent they
were able to count on someone for emotional support and to be taken to the doctor or help
with daily chores when sick (i.e., none (1), little (2), some (3), most (4), or all of the time
(5)). Adult social support was dichotomized based on the median score of 8 from the sum of
responses as high (=8) and low (<8).

An interaction term between life-course SEP mobility and adult social support was included
in the model to assess for potential effect measure modification on the multiplicative scale of
life-course SEP mobility and depressive symptoms.

Of the 1,612 women included in the analysis, 37% were categorized as having high
depressive symptoms (CES-D = 9) (Table 1). Average participant age at depressive
symptoms assessment was 31 years (SD = 3.5); age did not differ by high versus low
depressive symptoms. BMI and depressive symptoms were significantly associated, with a
higher average BMI for those in the high depressive category (BMI = 34) than participants
with low depressive symptoms (BMI = 33). Overall, 45% of the participants were never
married and the majority always lived in Detroit (62%). Among those with high depressive
symptoms, a smaller proportion of participants had a high childhood supportive environment
and high adult social support compared to the proportion among those with low depressive
symptoms. At least half of participants reported being raised by both parents (53%), having
high childhood household income (60%), having a mother with at least a high school
education (86%), and having food security growing up (87%). In adulthood, more than
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half of participants reported a household income of = $20,000 (56%), <3 people supported
by their household income (71%), and being employed (73%). Approximately 44% of the
participants attained at least an associate degree and 25% did not have any difficulty paying
for basic expenses.

Based on the latent class analysis, a four-class model had the best fit for life-course SEP
mobility (persistently low, downward, upward, persistently high) (Table 2). Twenty percent
were in the persistently low class, 24% in the downward class, 21% in the upward class,
and 35% in the persistently high class of life-course SEP mobility (Table 3). The mean

(SD) depressive symptoms score for those with persistently low, downward, upward, and
persistently high life-course SEP mobility was 9.24 (5.26), 7.91 (5.04), 7.07 (4.97), and
6.19 (4.38), respectively (Figure 1). Using persistently high life-course SEP mobility as

the referent, an increased risk of high depressive symptoms was observed among those

with persistently low (RR: 1.95; 95% ClI: 1.65, 2.32), downward (RR: 1.50; 95% CI: 1.25,
1.79), and upward (RR: 1.26; 95% CI: 1.03, 1.54) SEP from childhood to adulthood in the
unadjusted analyses (Table 4). Further, we found adult social support to be an effect measure
modifier of the relationship between life-course SEP mobility and depressive symptoms,
with a greater risk of depressive symptoms among those with high adult social support than
low adult social support (LRT=11.08, p-value=0.01) (Table 4). Among those with high adult
social support, we observed elevated associations between persistently low (RR: 2.26; 95%
Cl: 1.71, 2.97) and downward (RR: 1.46; 95% CI: 1.10, 1.93) life-course SEP mobility with
high depressive symptoms. The association for those with upward life-course SEP mobility
was also elevated but included the null value in the CI (RR: 1.11; 95% CI: 0.80, 1.53).
Among those with low adult social support, we observed increased risk of high depressive
symptoms for persistently low (RR: 1.33; 95% CI: 1.08, 1.66), downward (RR: 1.27; 95%
Cl: 1.02, 1.60), and upward (RR: 1.13; 95% ClI: 0.89, 1.44) mobility in SEP from childhood
to adulthood.

Discussion

In this prospective study of young Black women, 37% were classified as having high
depressive symptoms (CES-D = 9). Given the negative impact of depression on health

and well-being, elucidating how SEP may influence risk of depression is important. All

the childhood and adult SEP indicators, except having both parents at home at age 10

and supporting <3 people with household income during adulthood, were significantly
associated with high depressive symptoms in adulthood. Depressive symptoms were
associated with upward life-course SEP mobility, which further supports the Minorities
Diminished Return theory. Even Black women who experienced upward SEP mobility
exhibited an elevated risk for depressive symptoms compared to Black women with
persistently high SEP mobility. This suggests that there may be continued restrictions in
access to mental health and financial resources and opportunities for them. Even among the
highest educated group (bachelor and/or graduate degree), a larger proportion of participants
reported a household income <$50,000 (56.9%) than reported a household income >$50,000
(43%). The strength of the associations between persistently low and downward life-course
SEP mobility and high depressive symptoms was stronger among those with high adult
social support than among those with low adult social support.
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This study is innovative in its use of latent class analysis to evaluate the association

between life-course SEP mobility and depression given that previous research has used
conventional approaches to derive composite measures of SEP, such as summing across
multiple individual indicators of SEP. A Danish study summed SEP scores over three life
periods (father’s occupation, participant’s education at age 20, and SEP at age 57) to create a
total life-course SEP score (Osler et al., 2015). Similarly, a study in Japan subtracted scores
from a five-point Likert scale on childhood and adult SES to measure mobility (Nagamine et
al., 2020). A study among participants of the National Longitudinal Study of Adolescent to
Adult Health (Add Health Study) in the U.S. utilized dichotomous information on childhood
and adult SES to create a four-level social mobility variable (low-low, low-high, high-low,
and high-high) (Miller et al., 2020).

Our study yielded similar results as two previous studies in the U.S. that assessed life-
course SEP mobility and depression. The Health and Retirement Study (HRS) included
White, Black, and Other participants aged 51 and up in the U.S. and created a cumulative
disadvantage variable using measures of childhood and adult SES to examine life-course
SEP (low-low, high-low, low-high, and high-high) (Kwon et al., 2018). Latent class analysis
was implemented to identify depressive symptom (low, declining, increasing, and high and
increasing) trajectories from 1998 to 2010 (Kwon et al., 2018). HRS participants with
low-low and low-high SEP mobility had significantly increased associations with high and
increasing depressive symptoms, with a stronger association in the low-low group (Kwon
et al., 2018). The Add Health Study included White and Black participants in the U.S.

and assessed socioeconomic conditions and depression among participants, whose average
age was 16 and 29 at enrollment and adult health assessment, respectively (Miller et al.,
2020). Downward and upward socioeconomic mobility (versus consistently advantaged)
were associated with significant depression (CES-D = 16) in the Add Health Study, and
downward mobility was more strongly associated.

Adult social support was an effect measure modifier of the association between life-course
SEP mobility and depressive symptoms, with a stronger association among those with

high versus low adult social support. A previous study among Black Americans in the US
similarly reported stronger associations between discrimination and depressive symptoms
among those with high social support versus those with low social support (Qin et al., 2020).
Some of the potential explanations for this finding included that those who had increased
depressive symptoms following discrimination (versus those who did not) may seek social
support more often or have greater access to social support. It also was suggested that
family and friends who perceive elevated depressive symptoms following discrimination in
someone may provide more support than usual (Qin et al., 2020). While these explanations
may explain findings in the current study, another potential reason for greater risk of
depressive symptoms among those with high adult social support may be due to strain
related to social relations that may negatively impact the beneficial aspects of social support.
It has been suggested that upward SEP mobility requires also working towards upward
social mobility at the individual level, which may also take an emotional toll (Hudson et al.,
2016). Findings related to modification of the association by adult social support are limited
in that adult social support in this study did not incorporate other forms of support, such as
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financial and other resources. Future research may assess the extent to which different types
of social support are protective against negative outcomes.

Despite the strength of having used latent class analysis to derive a latent class SEP variable,
this study had limitations. There is potential for misclassification from self-report of SEP
variables, with potential for over- or under-estimation of SEP in childhood and adulthood.
However, participants completed the survey using computer-assisted web-based interview
technology and were asked income ranges instead of a specific income amount to reduce
potential discomfort in disclosing SEP with an interviewer. We were unable to assess the
benefit of a supportive childhood environment because over 80% of participants reported
being raised in a high childhood supportive environment. Other measures of SEP such as
home ownership, debt, and wealth were not assessed. This might have limited our ability to
discern nuances related to social support, especially among women and participants assigned
female at birth, who tend to have additional support responsibilities. Further, research
conducted in other cohorts with wider variation in SEP mobility may provide further insight
on the impact of life-course SEP mobility on depressive symptoms. Nevertheless, this

study was the first to our knowledge to assess life-course mobility in SEP and depressive
symptoms among Black women and effect measure modification by adult social support.

We did not have information on neighborhood level socioeconomic indicators to assess

in relation to life-course SEP and depressive symptoms; adjusting for neighborhood level
socioeconomic indicators may attenuate or modify the association. It has been previously
suggested that economic stressors, such as neighborhood level socioeconomic resources,
may be more informative in the association with depression rather than individual SEP for
women (Hudson et al., 2012). Future research on this topic could be strengthened with
the inclusion of neighborhood level SEP measures. Lastly, this study assessed depressive
symptoms instead of diagnosis of depression.

Despite the limitations, there were strengths. The SELF Study has a large sample size,
detailed information on covariates, and a validated scale to assess depressive symptoms.
We were able to utilize multiple SEP indicators from childhood and adulthood to inform
four latent classes of life-course SEP mobility. Additionally, these SEP indicators went
beyond traditional SEP measures, such as education and income, and included childhood
food insecurity and difficulty paying basic expenses in adulthood.

Implications for Practice and/or Policy

Since elevated associations with high depressive symptoms were observed in all levels

of mobility (compared to persistently high life-course SEP mobility) in this study, our
results emphasize the potential utility of directing mental health resources to Black women
experiencing low SEP at any stage in life, especially those with low SEP in adulthood, to aid
in management of these symptoms.

Conclusions

This study among Black women suggests life-course SEP that is persistently low, downward,
and upward from childhood to adulthood are associated with high depressive symptoms.
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There is value in examining childhood SEP in addition to adult SEP as it may identify those
who may face the greatest risk of depressive symptoms in adulthood.
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Figure 1. Mean scores and standard deviations of the Center for Epidemiologic Studies
Depression (CES-D) Scale score by life-course mobility in socioeconomic position among SELF
Study participants (n=1,612)
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Overall and stratified by adult social support log-risk models for mobility in life-course socioeconomic
position (SEP) and depressive symptoms, SELF Study (n=1,612)

Life-course SEP

Unadjusted

Adjusted”

Low Adult Social
Support2

High Adult Social
Support2

mobility
N (%)

RR (95% CI)

RR (95% CI)

N (%)

RR (95% CI)

N (%)

RR (95% CI)

Persistently high (ref) 569 (35)

1.00
1.95 (1.65, 2.32)
1.50 (1.25, 1.79)
1.26 (1.03, 1.54)

1.00
1.56 (1.31, 1.86)
1.36 (1.14, 1.63)
1.15 (0.95, 1.40)

167 (25)
192 (28)
173 (26)
143 (21)

1.00
1.33 (1.08, 1.66)
1.27 (1.02, 1.60)
1.13 (0.89, 1.44)

402 (43)
123 (13)
215 (23)
197 (21)

1.00
2.26 (1.71, 2.97)
1.46 (1.10, 1.93)
1.11 (0.80, 1.53)

Persistently low 315(20)

Downward 388 (24)

Upward 340(21)
RR: risk ratio

Adjusted for age (continuous), adult social support (none of the time, a little of the time, some of the time, most of the time, or all of the time),
and marital status (never married/never lived as married, previously married/previously lived as married, or currently married/currently living as

married)

Model with interaction term between life-course SEP mobility and adult social support; adjusted for age (continuous) and marital status (never
married/never lived as married, previously married/previously lived as married, or currently married/currently living as married); interaction term
likelihood ratio test = 11.08 and p-value = 0.01.
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