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Abstract

Background: The purpose of this cross-sectional study was to examine the effect of physical
activity (PA) on the relationship between perceived racial discrimination and major depressive
disorder (MDD) in African Americans.

Methods: 645 African Americans (mean age 45 years) were interviewed on their perceived racial
discrimination, PA, and past 12-month MDD. Participants were categorized into tertiles (lower,
middle, upper) of racial discrimination as well as “active” or “inactive” groups based on the US
PA guidelines. Odds ratios and 95% confidence intervals (Cls) were calculated for MDD
prevalence across discrimination tertiles stratified by PA group after adjusting for potential
confounders.

Results: The upper (higher) discrimination group had 2.99 (95% Cls 1.03-8.67) increased odds
of MDD compared with the lower group after adjusting for potential confounders. The stratified
analysis indicated that the increased odds of MDD in the upper discrimination group were
observed only among the inactive group (5.19 [1.08-24.87]) after adjusting for age and sex. The
association between discrimination and MDD was not significant among active participants.

Limitations: Limitations include generalizability since participants were predominantly women
and recruited solely from lowa or Georgia; the low number of MDD cases in some groups; and
that causation cannot be inferred from this cross-sectional study.

Conclusion: Not meeting the PA guidelines may be associated with higher depression among
African Americans experiencing higher levels of perceived racial discrimination.
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INTRODUCTION

Three-hundred million people worldwide suffer from depression, and major depressive
disorder (MDD) is the leading cause of disability (WHO, 2018). MDD results from a
complex interaction of biological and psychosocial factors, and its consequences tend to
affect racial and ethnic minority groups disproportionately. Racial and ethnic minority
groups in the United States (US) are less likely to have access to private or community-
based mental health services and are more likely to use inpatient hospitalization or
emergency rooms and receive lower-quality care (Mihail Samnaliev et al., 2008).

Racial discrimination is a pervasive and critical social problem in the US. Racial
discrimination stems from larger systems of racism, which includes open threats and insults
to phenomena deeply embedded in social systems and structures (Berman and Paradies,
2010). It is also a unique risk factor for MDD among African Americans. Exposure to racial
discrimination is considered a significant stressor, and several studies and meta-analytic
reviews have established the link between racial discrimination and depression (Matthews et
al., 2013; Paradies et al., 2015).

Regular physical activity (PA) has been shown to have strong antidepressant effects
comparable to medication and other common forms of treatment (Blumenthal et al., 2007;
Schuch et al., 2016). However, there is still limited data on the potential modifying effect of
PA on the relationship between racial discrimination and depression. The purpose of this
study was to examine the effect of PA on the association between perceived racial
discrimination and MDD in African Americans.

METHODS

Participants and Data Collection

This study used data from wave 4 (2005-2006) of The Family and Community Health Study
(FACHS), an ongoing, multi-site cohort of African American families and primary
caregivers of children in lowa and Georgia. Data were collected during in-home interviews
by thoroughly trained African American researchers. Full study procedures have been
published previously (Cutrona et al., 2005). Research protocols adhered to the Declaration
of Helsinki, and all participants provided informed consent. Participants were included if
they had complete data on racial discrimination, PA, past 12-month MDD, and covariates.

Primary Exposure: Perceived Racial Discrimination

Perceived racial discrimination was assessed using the 13-item revised version of the
Schedule of Racist Events (SRE) questionnaire (Burt et al., 2017; Landrine and Klonoff,
1996). The SRE self-report inventory measures the frequency of racial discriminatory events
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that someone has encountered throughout their life. Responses to each item range from 1=
“never” to 4= “frequently” and are averaged together for an overall score.

Primary Outcome: Past 12-month Major Depressive Disorder (MDD)

MDD was determined using the University of Michigan Composite International Diagnostic
Interview (UM-CIDI) and was administered by a trained African American lay interviewer
(i.e., not a clinician) (Cutrona et al., 2005). The UM-CIDI was designed to be administered
by a lay interviewer in large-scale community studies and was subsequently modified to
render DSM-IV diagnoses in the FACHS cohort (Kessler, 1991; Kessler et al., 1998).
Interviewers were trained in a 1-week intensive training program that included videotaped
demonstration interviews, role-playing, practice sessions, group discussions, and specific
training on how to ask probing and clarifying questions. The UM-CIDI was administered
along with a computer-assisted personal interview (CAPI), which programs in skip criteria
based on the respondent’s answers. Therefore, there is minimal opportunity for interviewer
bias when making decisions on which sections or questions of the diagnostic interview to
skip or not. The UM-CIDI demonstrates moderate concordance validity with the Structured
Clinical Interview (Kappa approximately 0.60) and moderately strong inter-rater reliability
between interviewers (Kappa approximately 0.78) for various disorders (Kessler et al., 1998;
Wittchen et al., 1996, 1995).

Moderator: Physical Activity (PA)

Moderate- and vigorous-intensity PA were measured using two questions. Question 1 asked,
“On how many of the past 7 days, did you exercise or participate in PA for at least 30
minutes that did not make you breathe hard (such as fast walking, slow bicycling, skating,
pushing a lawn mower, or doing active household chores)?” These activities are generally
categorized as moderate-intensity (3.0 to 5.9 metabolic equivalents [METS]) (Ainsworth et
al., 2011). Question 2 asked, “On how many of the past 7 days, did you exercise or
participate in PA for at least 30 minutes that made you breathe hard (such as basketball,
soccer, running, or riding a bicycle hard)?” These activities are vigorous (=6 METS)
(Ainsworth et al., 2011). Response options for both questions were “0 days,” “1 or 2 days,”
“3 or 4 days,” “5 or 6 days,” or “all 7 days.”

Responses were converted into PA minutes by taking the mean days of their selected
response (e.g., 1.5 days if “1 or 2 days” was selected) and multiplying by 30 minutes for
moderate intensity or by 60 minutes for vigorous intensity, according to the PA guidelines
where 1 minute of vigorous-intensity PA = 2 minutes of moderate-intensity PA (DHHS,
2018). Thirty minutes was selected to provide a conservative estimate of time since that was
the minimum bout of exercise the question considered. Once converted into minutes, both
moderate- and vigorous-intensity questions were summed for total weekly moderate-to-
vigorous PA (MVPA). Participants were categorized as “active” or “inactive” based on
whether they met the 2018 US aerobic PA guidelines of =150 minutes/week of total MVPA
(DHHS, 2018).
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Participants were categorized into tertiles (thirds) of perceived racial discrimination based on
overall SRE scores. The lower, middle, and upper discrimination groups were coded as
dichotomous categorical [i.e., dummy] variables, and multivariable logistic regression was
used to determine odds ratios (ORs) and 95% confidence intervals (95% Cls) for the past 12-
month MDD for the middle and upper (higher) discrimination groups using the lower
discrimination group as the reference. In addition, the tertile grouping of perceived racial
discrimination as a continuous variable was entered as the primary independent variable into
multivariable logistic regression models for a linear trend analysis of MDD prevalence
across increasing levels of discrimination. Participants were also stratified into “active” or
“inactive” groups in a logistic regression analysis to test the interaction of discrimination
tertiles with meeting the PA guidelines on MDD. Regression models were adjusted for age
(years) and sex in Model 1, and then additionally for body mass index (BMI in kg/m?),
education (years), and MVPA (minutes) in Model 2. Analyses were performed in SAS
Version 9.4 (SAS Institute Inc., Cary, NC, USA) with a=0.05.

Sample Characteristics

The final sample included 645 African Americans, 94% of whom were women. On average,
participants were 45 years old, obese, with at least a high school education and an average
discrimination score of 1.8. Baseline characteristics by tertiles of discrimination are listed in
Table 1.

Compared with the lower discrimination group, the upper discrimination group had 3.08
(95% CI 1.09-8.74) increased odds of MDD after adjusting for age and sex using logistic
regression with racial discrimination tertiles as the primary predictor and MDD as the
dependent measure. This association remained significant after further adjusting for all
covariates, including MVPA (2.99 [1.03-8.67]). The middle discrimination group also had
increased odds of MDD, although not significant in either model 1 (1.99 [0.67-5.94]) or
model 2 (1.91 [0.63-5.75]).

The stratified analysis indicated that among inactive participants, there were increased odds
of MDD in the upper discrimination group compared with the lower discrimination group in
Model 1 as well as significant linear trends (both p<0.05) across discrimination groups in
both models (Table 2). Among active participants, there were no significant associations or
linear trends between discrimination groups and MDD in either model among active
participants. Furthermore, a linear regression analysis showed a significant interaction
between SRE scores and MVPA minutes on depression (f= —0.27; p= 0.03) in the fully
adjusted model, such that for each 1-standard deviation (SD) increase in discrimination, a
corresponding 1-SD increase in MVPA reduced depression symptoms by 0.27 SDs.

DISCUSSION

Experiences of racial discrimination are common for African Americans, and they can have
serious health implications (Paradies et al., 2015). Our results align with previous studies
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showing that high levels of racial discrimination are associated with increased depression,
regardless of other demographic or lifestyle variables (Karlsen et al., 2005). A novel finding
of this study is that there appears to be a potential effect of PA on the association between
racial discrimination and MDD in this cohort. There was a significant linear trend suggesting
greater odds of MDD in the higher discrimination groups among inactive participants only,
but there were no associations or trends among active participants who met the US PA
guidelines. This suggests that PA may attenuate the relationship between perceived
discrimination and MDD, although prospective research is needed to confirm these
preliminary findings.

Previous research on discrimination has demonstrated that being entrenched in a prejudicial
culture is a sufficient cause of depression (Russell et al., 2018). Fortunately, several studies
have also shown that the depression-inducing effects of racial discrimination can be buffered
in African Americans. Church-based social support, high-quality personal relationships,
optimism, close family ties, and racial pride are all proposed buffers that can moderate the
relationship between discrimination and depression in African Americans (Russell et al.,
2018; Utsey et al., 2008). One caveat, though, is that each of these buffers requires
dependence on others, is dispositional, or may be inherently difficult to change. PA may be a
more pragmatic buffer, since it is independent of others, highly modifiable, and not based on
one’s disposition. Furthermore, PA is inexpensive, accessible, and comes without any added
stigma.

This study has limitations. This sample is not representative of all African Americans. It is
predominantly women, and participants were included if they lived in either lowa or Georgia
and were a parent or primary caregiver to a child. Therefore, these results cannot be
generalized to men or individuals who are not caregivers to children. Although the sample
had 5% past 12-month MDD cases, which is comparable to other studies in African
Americans (Gibbs et al., 2013; Weaver et al., 2015), our results should be interpreted with
caution due to the low cases of MDD. In addition, MDD cases were based on DSM-1V
diagnostic criteria that were available during the data collection period rather than the
current DSM-5 criteria. Furthermore, information on antidepressant treatments or
medications were not available, which could affect the observed associations. This study is
cross-sectional, so causal relationships cannot be inferred between discrimination, PA, and
depression. Finally, we were unable to determine the exact amount of PA that participants
performed due to the wording of the PA questions. However, the general associations
observed between PA, discrimination, and depression are still reasonable since the PA
estimations were determined using the same method for all participants.

Race-based discrimination exists in many domains of life, and it can be difficult to escape its
consequences. However, meeting the PA guidelines is a relatively simple behavior that may
protect against depression, which is a serious consequence of racial discrimination. Future
prospective studies in larger cohorts of African Americans with more robust PA
measurements are clearly warranted for this critical topic.
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HIGHLIGHTS
. Racial discrimination was associated with greater odds of depression in
African Americans.
. Being physically inactive may worsen the association between discrimination
and depression.
. Being physically active may protect against depression when experiencing

high discrimination.
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Tertiles of Racial Discrimination

Characteristic Overall Lower Middle Upper P-value
N 645 214 222 209
Female, n (%) 604 (94) 201 (94) 207 (94) 196 (94) 0.95
Age, years 45.2 (8.2) 44.9 (8.4) 45.2 (7.9) 45.7 (8.2) 0.58
Education, years 12.7 (2.3) 12.0(2.2) 12.8(2.1) 13.2(2.4) <0.0001
Body Mass Index, kg/m? 33.6 (10.9) 33.9(12.4) 32.8(7.9) 34.2 (12.0) 0.39
Discrimination (score)1 1.8(0.7) 1.1(0.1) 1.8(0.2) 2.7(0.4) <0.0001
MVPA, minutes/week? 178.4 (168.2) 172.9(162.6) 174.0(164.9) 188.8 (177.3) 0.55
Meeting Physical Activity3 289 (45) 99 (46) 96 (43) 94 (45) 0.82
Guidelines, n (%)

29 (5) 5(2) 10 (5) 14.(7) 0.10

Past 12-month MDD4, n (%)

Values are means (SD) unless indicated otherwise. Differences in baseline characteristics were assessed using x 2 test for categorical or F-tests for

continuous variables.

1 . . .
Average score from Schedule of Racist Events Questionnaire.

2

MVPA=Moderate-to-Vigorous Physical Activity. MVVPA ranged from 0-630 minutes in each group, and the medians (interquartile ranges) of
MVPA in the groups were: lower=135.0 (45-210) minutes; middle=135.0 (45-210) minutes; and upper=135.0 (45-300) minutes.

3Meeting the aerobic physical activity guidelines by accumulating =150 minutes/week of MVPA.

MDD=major depressive disorder in the past 12 months determined by the University of Michigan Composite International Diagnostic Instrument.
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Odds of Past 12-month Major Depressive Disorder by Racial Discrimination Tertiles Stratified by Physical

Activity

Tertiles of Racial

Odds Ratios (95% confidence intervals)

Discrimination n  Cases Model 1 Model 2
Inactive

Lower 115 2 1.00 (reference) 1.00 (reference)

Middle 126 6  3.00(0.59-15.26) 2.84 (0.55-14.65)

Upper 115 9 5.19 (1.08-24.87) 4.88 (0.99-24.11)

Pfor linear trend 0.03 0.04
Active

Lower 99 3 1.00 (reference) 1.00 (reference)

Middle 96 4 1.28(0.28-5.93)  1.25 (0.27-5.88)

Upper 9% 5 1.67 (0.38-7.25)  1.66 (0.37-7.38)

Pfor linear trend

0.49

0.50

“Active” or “Inactive” was defined as meeting the US aerobic physical activity guidelines or not.

Model 1: Adjusted for age (years) and sex.

Model 2: Adjusted for factors in model 1 plus education (years) and body mass index (kg/mz).
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