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Abstract

Purpose—To assess the association between self-reported racial discrimination and prenatal
depressive symptoms among black women.

Methods—Our study population consisted of two cohorts of pregnant women: the Asthma
Coalition on Community, Environment, and Social Stress project (ACCESS) and Project Viva.
We measured self-reported racial discrimination among black women using a modified
Experiences of Discrimination scale (score 0-8). We assessed elevated depressive symptoms
(EDS) with the Edinburgh Postnatal Depression Scale (=13 on a 0-30 scale).

Results—Fifty-four percent of ACCESS and 78% of Viva participants reported experiencing
racial discrimination. After adjusting for age, marital status, income, education, and nativity, a 1-U
increment in Experiences of Discrimination score was associated with 48% increased odds of EDS
(odds ratio, 1.48; 95% confidence interval, 1.24-1.76) for ACCESS participants but was not
significantly associated among Viva participants (odds ratio, 1.12; 95% confidence interval, 0.92—
1.37). In both cohorts, responding to unfair treatment by talking to others was associated with the
lowest odds of EDS.

"Corresponding author. Division of Biostatistics and Epidemiology, Department of Public Health, School of Public Health and Health
Sciences, University of Massachusetts Amherst, 423 Arnold House, 715 North Pleasant Street, Amherst, MA 01003.
kertel@schoolph.umass.edu (K.A. Ertel).



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ertel et al. Page 2

Conclusions—Our findings suggest that higher levels of perceived racial discrimination may
increase depressive symptoms during pregnancy among U.S. black women. Interventions
involving talking to others may aid in reducing the risk of depressive symptoms among black
women experiencing higher levels of racial discrimination.
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Prenatal depression; Racial discrimination; Missing data; Perinatal mental health; Unfair
treatment; Socioeconomic status; Depression; Prejudice; Prenatal

Introduction

Depression during pregnancy is widespread and has deleterious consequences for maternal,
fetal, and child health. Recent meta-analyses estimated that 7%—-13% of pregnant women
experience depression, although estimates from individual studies range widely [1,2].
Elevated depressive symptoms (EDS) are a significant source of suffering for pregnant
women, a strong predictor of postpartum depression [3-5], and are associated with increased
risk of adverse health outcomes in neonates and children [6-9]. In the United States, black
or African American women (compared with whites) and women with low socioeconomic
status (compared with high) are more likely to experience EDS during pregnancy [1,10].

The prevalence of and adverse outcomes associated with prenatal depression, as well as the
difficulties in managing and treating during pregnancy [11], make elucidation of the
modifiable causes of prenatal depression an important public health goal. Although the
causes of prenatal depression are multifactorial, previous literature provides evidence that
social stressors play an important role [10,12,13]. One prevalent and understudied social
stressor that may contribute to EDS during pregnancy among black or African American
women is exposure to racial discrimination.

Discrimination is associated with depression and depressive symptoms in nonpregnant
samples of women identified as black or African American [14-16]. To our knowledge, only
one study has examined the association between racial discrimination and prenatal
depression, finding that pregnant women who reported experiencing lifetime racial
discrimination had more depressive symptoms than those who reported no racial
discrimination [17]. While studies indicate the importance of how one responds to or copes
with discriminatory events [14,18-20], few studies have assessed coping with discrimination
among pregnant women.

When studying health effects of racial discrimination, it is important to consider
socioeconomic position. Individuals of higher socioeconomic position may be more likely to
report racial discrimination [18,21-23]; however, the mental health impact of discrimination
may be greater in individuals with low educational attainment or limited resources [24].
These relations are complex and have not been adequately studied.

Understanding relations between racial discrimination, response to unfair treatment, and
depressive symptoms has great potential to contribute to prevention and treatment strategies
for prenatal depression; however, our knowledge in this arena is very limited. To address
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this knowledge gap, we used data on black women enrolled in two U.S. cohorts of pregnant
women to examine associations between racial discrimination and prenatal depressive
symptoms and explored the role of response to unfair treatment as it relates to prenatal
depressive symptoms. By incorporating two cohorts that differed in their sociodemographic
profile, we were able to explore these associations across a broad sociodemographic range
and explicitly test whether associations differed by socioeconomic position.

We used data from two prospective cohort studies: the Asthma Coalition on Community,
Environment, and Social Stress project (ACCESS), whose participants were drawn largely
from public clinics, and Project Viva, whose participants were drawn from private
obstetrical practices. These studies enrolled women in early pregnancy from the Boston area
and were designed to have complementary protocols and similar survey instruments to
measure women’s experiences of racial discrimination. Project ACCESS participants were
recruited between August 2001 and January 2007. Women receiving prenatal care at
Brigham and Women’s Hospital, Boston Medical Center, and three urban community health
centers, as well as pregnant women attending Women, Infants and Children programs
associated with health centers in the Boston area were eligible to participate in Project
ACCESS. Women who did not speak English or Spanish, were younger than 18 years, or
did not plan to carry the pregnancy to term were excluded [25]. This analysis included only
the first birth of each participant and excluded women with multiple gestations. In Project
ACCESS, among 1641 women who were screened, 1501 were eligible, 1267 (84% of those
eligible) were initially enrolled; of these, 979 (77.2%) gave birth to a live infant and
continued follow-up in the longitudinal study. The current analysis is restricted to women
who self-identified as non-Hispanic black or African American, n = 525. The Project
ACCESS study was approved by the human studies committees at the Brigham and
Women’s Hospital and the Boston Medical Center.

Project Viva participants were recruited between 1999 and 2002 at their first prenatal visit to
one of the eight obstetrical practices of Harvard Vanguard Medical Associates in the greater
Boston area. Project Viva, designed to study early origins of childhood obesity, excluded
subjects based on the following criteria: multiple gestation, inability to answer questions in
English, plans to move out of the area before delivery, and gestational age more than 22
weeks at the first prenatal visit. Project Viva staff enrolled 2670 pregnant women (64% of
those eligible); 329 subsequently became ineligible (60% because they were no longer
pregnant), 195 withdrew, and 18 were lost to follow-up; thus, 2128 participants delivered a
live infant [26]. The current analysis is restricted to women who self-identified as non-
Hispanic black or African American, n = 352. The Project Viva study was approved by the
Institutional Review Board at the Harvard Pilgrim Health Care.

Racial discrimination—Project ACCESS and Project Viva assessed self-reported
experiences of racial discrimination with a modified version of the Experiences of
Discrimination (EOD) questionnaire ([27] based on studies by Krieger et al. [28,29]). This
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modified version of EOD asks participants to respond “yes” or “no” to “I have experienced
unfair or bad treatment because of my race or ethnicity” in eight different situational
domains: at school, getting hired or getting a job, at work, getting housing, getting medical
care, getting service in a store or restaurant, on the street or in a public setting, and from the
police or in the courts (no = 0, yes = 1). We summed “yes” responses to produce a racial
discrimination count (range 0-8). Project ACCESS and Project Viva administered this
questionnaire in mid-pregnancy and in early pregnancy, respectively. In a validation study
among black adults, EOD showed good internal reliability, adequate internal consistency,
and test-retest reliability. Confirmatory factor analysis showed that the EOD items were
assessing a unidimensional measure of discrimination [27].

Response to unfair treatment—Project ACCESS and Project Viva asked participants,
also using a modified version of EOD, “When | am treated unfairly by someone who has
authority or more power than | do, | typically, ‘talk to other people about it” or ‘keep it to
myself” Participants were also asked whether they typically “accept it as a fact of life” or
“try to do something about it.” Consistent with prior literature [27-29], we combined these
responses to classify participants into one of the four categories: (1) talk to others and try to
do something about it (talk, act), (2) talk to others and accept it as a fact of life (talk, accept),
(3) keep it to myself and do something (quiet, act), and (4) keep it to myself and accept it
(quiet, accept).

Depressive symptoms—The 10-item Edinburgh Postnatal Depression Scale (EPDS)
was administered during mid-pregnancy via interview for Project ACCESS participants and
as part of a self-report questionnaire for Project Viva participants. EPDS is the only self-
reported depression scale that has been validated for use during pregnancy and in the
postpartum period [30,31]. EPDS is a screening tool that measures probable depression and
is not a clinical diagnosis of depression. We used the standard cut point of 13 or more (on
the 0-30 point scale) to indicate EDS, consistent with previous research [3,8,32]. We also
ran the analysis using an EPDS cut point of 15 or more, as some authors prefer that cut point
[31,33]. Results were largely the same; thus, we report only results using the cut point of 13
or more.

Covariates—Covariates were chosen based on their previously established relationship
with racial discrimination and/or depression. In both Project ACCESS and Project Viva,
women self-reported age (coded categorically in years: <20, 20 to <25, 25 to <30, 30 to <35,
and =35), race or ethnicity, education (coded categorically: did not complete high school,
high school graduate or graduate equivalency degree, some college, college degree, and
graduate school), marital status (married, cohabitating, and unpartnered), parity (0, 1, and
2+), country of birth (United States or non-United States), employment status (yes or no),
household income (<$5000, $5001-$10,000, $10,001-$20,000, $20,001-$40,000, $40,001-
$70,000, and >$70,000), social support (measured with the Turner Social Support Scale
[34]), and ethnic identity (measured in ACCESS with the Multigroup Ethnic Identity
Measure [35,36] and in Viva with two single-item questions). Additionally, in Project
ACCESS, we include self-report of how difficult it was to live on their household income
and in Project Viva whether the current pregnancy was intended.
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Statistical analysis

Epidemiologic studies typically use a “complete case” approach in which only subjects with
complete data on all study variables are included in the analysis. Preliminary examination in
these data sets raised concerns about missingness and potential selection bias in a complete
case approach. As shown in Table 1, a complete case approach would exclude a large
proportion of study subjects because of missing data (complete case n = 131 vs. imputed n =
526 in ACCESS; complete case n =113 vs. imputed n = 352 in Viva). Also shown in Table
1, complete case subjects tended to be more advantaged compared with the observed data:
compared with observed subjects, complete case subjects tended to have higher levels of
education, were more likely to be married, and had higher income (for Viva only). Given
these differences, the data are not “missing completely at random [37];” thus, the complete
case approach is not based on a random sample from the source population and selection
bias may be present. In this scenario, unbiased and more efficient analyses may be produced
through the use of multiple imputation [37-39].

We used IVEware (Imputation and Variance Estimation software) [40,41] (Survey
Methodology Program, Survey Research Center, Institute for Social Research, University of
Michigan) to produce 20 complete data sets for Project ACCESS and Project Viva. In our
imputation model, we used all analysis variables (exposures, outcome, covariates), as well
as potential predictors of missing values and missing mechanisms [42,43]: maternal pre-
pregnancy body mass index, age moved to the United States, history of depression, anxiety
during pregnancy, smoking during pregnancy, experience of physical or sexual abuse,
household size, and childhood economic deprivation. All results reported in the text, Table
2, and Fig.1 are based on the imputed data.

We used logistic regression to estimate odds ratios (ORs) of prenatal depression associated
with racial discrimination and response to unfair treatment, combining information across
the imputed data sets [37]. We also examined the primary models in the complete case
subjects. We conducted analyses in SAS version 9.1 (SAS Institute, Cary, NC).

Our primary exposure, racial discrimination, is a count variable (0-8). Preliminary analysis
in Project ACCESS revealed a significant linear association between the racial
discrimination score and EDS (P < .01) with no other functional form fitting the data;
therefore, we modeled racial discrimination as a continuous term. There was not a strong
relationship between racial discrimination and EDS in Project Viva for any functional form,
so we present results using racial discrimination as a continuous term to be consistent with
our approach for Project ACCESS.

To understand possible confounding associations, we ran a series of models. Model 1 adjusts
for age. Model 2 additionally adjusts for marital status, household income, education, and
place of birth (United States or outside United States). Model 3 adds usual response to unfair
treatment to model 2. We excluded covariates that did not change our main effect by more
than 10% (maternal employment status during pregnancy, parity, social support, ethnic
identity [in Project ACCESS], how difficult it was to live on household income, and [in
Project Viva] pregnancy intention). The association between racial discrimination and
prenatal depressive symptoms may vary according to sociodemographic characteristics, so
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we evaluated effect modification by nativity, income, education, social support, ethnic
identity, and response to unfair treatment within each cohort by adding interaction terms to
model 3 and estimating their effects. We also formally tested whether the association
between racial discrimination and EDS differed by cohort by combining the two cohorts and
including an interaction term. Given that the interaction term was significant, we present
results for racial discrimination separately for Project ACCESS and Project Viva. In
contrast, for our secondary exposure, response to unfair treatment, there was not a statistical
difference between the cohorts, so we present results from the combined data set for these
relations. In the combined data set, we also tested whether education and income explained
the different associations between the cohorts by including interaction terms of racial
discrimination with each of these two factors. We concluded that interaction existed if P <.
10 for the interaction term.

Sociodemographic characteristics and prevalence of racial discrimination and EDS among
Project ACCESS and Project Viva participants are presented in Table 1 for complete case
(those subjects who had data for all study variables), observed (subjects with data observed
for that variable, regardless of missingness for other variables), and imputed (including all
subjects, with imputed values averaged across data sets). As shown in Table 1, complete
case subjects tended to be more advantaged in education, income, and marital status
compared with observed data. Imputed values largely reflect patterns from the observed
data; thus, all results presented henceforth take advantage of the imputed data sets. Black
women in Project ACCESS tended to be younger than 30 years (74%), unpartnered (54%),
and have annual household incomes of less than $10,000 (46%). In contrast, black women in
Project Viva were slightly older than ACCESS participants, less likely to be unpartnered
(25%), and less likely to have annual household incomes less than $10,000 (13%).

The prevalence of EDS was 25% in Project ACCESS and 13% in Project Viva. Fifty-four
percent of ACCESS participants and 78% of Viva participants reported experiencing racial
discrimination in one or more domains (Table 1). In both cohorts, the most frequent reports
of unfair treatment were while getting service in a store or restaurant and on the street or in a
public setting; additionally, Project Viva participants reported high levels of unfair treatment
at school and in the workplace. Project Viva and Project ACCESS participants were most
likely to report that their usual response to unfair treatment was talking to others and trying
to do something about it (Table 1).

In multivariable modeling within each cohort, OR for EDS for each 1-U increment in the
racial discrimination scale was 1.48 (95% confidence interval [CI], 1.24-1.78) in Project
ACCESS and 1.13 (95% CI, 0.93-1.38) in Project Viva, adjusting for age, marital status,
household income, education, nativity, and response to unfair treatment (Table 2). Analysis
in the complete case subjects revealed similar findings (data not shown). We detected no
interactions between racial discrimination and nativity, income, education, social support, or
ethnic identity in predicting EDS in either cohort.
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When assessing the differences between the cohorts, we observed a strong interaction
between cohort and racial discrimination in predicting EDS. In these analyses, Project
ACCESS participants with racial discrimination had much higher odds of EDS than Project
Viva participants: OR for Project ACCESS was 1.32 (95% Cl, 1.22-1.47) higher per each 1-
U increment in racial discrimination. We did not detect interactions between racial
discrimination and income or between racial discrimination and education in this combined
data set.

In multivariable analyses in the combined data set, the quiet, accept response to unfair
treatment conferred greatest odds of EDS (OR, 1.98; 95% CI, 0.74-5.28 compared with the
talk, act response) (Fig. 1). Participants who responded by talking with others, either in
combination with doing something about it (talk, act, the reference group, OR, 1) or in
combination with accepting it (the talk, accept group, OR, 1.02; 95% CI, 0.54-1.14), had the
lowest odds of EDS (Fig. 1). There was no significant interaction between response to unfair
treatment and cohort or between response to unfair treatment and racial discrimination. For
all analyses, use of the alternative EPDS cut point of 15 revealed similar results.

Discussion

The higher prevalence of self-reported racial discrimination in the more affluent Project
Viva cohort (78%), compared with the more economically deprived Project ACCESS cohort
(54%), is consistent with other literature that has found that self-report of racial
discrimination in the U.S. black population is positively associated with economic resources
[18,21-23], including among black pregnant women [17,44]. Possible reasons for lower
self-report of racial discrimination in groups with fewer socioeconomic resources include (1)
internalized oppression, in which black women have taken on the negative views of the
dominant culture and thus may be more likely to view unfair treatment as deserved and
nondiscriminatory [18] and (2) the inverse relationship between power and social
desirability (i.e., the tendency to say what one thinks the other person wants to hear, as
opposed to what one truly thinks) [18,22]. Additionally, more educated women may feel
more empowered to recognize and name racism and thus may report more discrimination or
have a lower threshold for calling an action discrimination. With regard to the outcome,
among black women in Project ACCESS, 25% experienced prenatal EDS, which is
consistent with the findings from other socioeconomically diverse, urban populations of
pregnant women [5,13,45,46]. On the other hand, fewer black women (13%) in Project Viva
experienced prenatal EDS, similar to the findings from another predominantly middle-class
sample [47].

Self-reported racial discrimination was differentially associated with the risk of EDS in
these two cohorts of pregnant black women. Among black women enrolled in Project
ACCESS, each increment on the racial discrimination scale conferred a 48% higher odds of
EDS. This finding is consistent with other studies among pregnant women [17] and
nonpregnant black women [14], and reflects the larger body of literature that finds worse
mental health among individuals reporting diverse types of discrimination, including racial
discrimination [16,21,24,48,49]. In contrast, among black women enrolled in Project Viva,
we observed no increased risk of EDS associated with racial discrimination. These findings
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suggest that experience of racial discrimination may be a particularly salient social stressor
among disadvantaged black women, heightening the risk of depression during pregnancy.

To date, few studies of the relation between discrimination and mental health have examined
how this association may vary according to sociodemographic characteristics [19,49,50],
although one study found that self-report of lifetime major discrimination increased the risk
of depression particularly among men and women with low education and low income [24].
One possible explanation for the findings in our study of lower self-reported racial
discrimination, but a greater estimated effect of racial discrimination on depressive
symptoms among women with fewer socioeconomic resources, is as follows: self-report
measures of racial discrimination by definition reflect what individuals are both willing and
able to report [18,19,21-23,28,29,49-51]. If individuals with relatively less power (indicated
by lower levels of education and income) were less willing or able to affirm that they had
experienced racial discrimination, as has been hypothesized [18,19,21-23,28,29,49-51], the
severity of the discrimination reported by persons with fewer resources might be greater. If
this were the case, and if severity of discrimination were causally associated with health
status, we would expect to observe a greater health impact for a given level of self-reported
racial discrimination among the more disadvantaged Project ACCESS participants compared
with the Project Viva participants. Additional possible explanations for the observed
differences in the association between racial discrimination and EDS in these two cohorts
include issues of study design (e.g., smaller sample size in Project Viva) and implementation
(e.g., Project Viva enrollment was completed in 2002 and Project ACCESS in 2007),
differential distributions of other relevant unmeasured confounders or effect modifiers (e.g.,
workplace conditions, additional psychosocial stressors, or buffers), ethnic density where
participants lived, limitations of self-report measures of racial discrimination, and chance.

In both cohorts, women who spoke with others about their experiences of unfair treatment
were least likely to experience EDS. If confirmed in future studies, our findings point to
avenues for the prevention of prenatal depression among women who experience racial
discrimination through activities to promote more active responses to discrimination, such as
programs that encourage women to share their experiences of racial discrimination with
others. These programs may be particularly important to vulnerable populations, such as
socioeconomically disadvantaged women.

Interpretation of our results should be considered in light of this study’s limitations. As a
cross-sectional study, we cannot directly test causal processes. Although it is our hypothesis
that racial discrimination leads to prenatal depression, and longitudinal studies provide
evidence that self-reported discrimination precedes adverse mental health [16,52], we cannot
rule out the possibility that depressed mood may influence reporting of racial discrimination.
The use of a validated scale to assess self-reported racial discrimination is a strength of this
study, but we are limited in understanding frequency and timing over the lifecourse. In the
modified version of EOD used in these cohorts, respondents reported the number of settings
in which they experienced discrimination but not the frequency within each setting.
However, other research using the frequency questions in EOD has found similar
associations even when taking into account frequency [27]. Project Viva and Project
ACCESS were designed to be similar and complementary; however, there were some
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differences in covariates selected and the timing of data collected between the two studies.
Because all covariates used in the final models were measured in the same way, it seems
unlikely that these covariate differences contributed to our findings. Data for Viva and
ACCESS were collected over several years, and it is possible that self-reported EODs may
have changed during this period. Future investigations of the association between exposure
to racial discrimination and risk of prenatal depression, including possible effect
modification by social context, will benefit from careful consideration of the complex issues
affecting measurement and interpretation of self-report data on discrimination [18,21-
23,48-51]. One potential promising avenue may be to supplement self-reported measures
with either implicit measures of racial discrimination [22,51] or measures of brain reactivity
to racist stimuli [50].

Notwithstanding these study limitations, this investigation adds to the literature in several
important ways. As one of the few studies to examine racial discrimination and prenatal
depressive symptoms, we found that the experience of racial discrimination may confer
elevated risk of prenatal depressive symptoms among U.S. black women. Owing to the
parallel designs of Project ACCESS and Project Viva, we were able to examine associations
in two cohorts. Together, these cohorts include awide range of social and economic
predictors of prenatal depression, allowing us to examine whether the association of racial
discrimination and EDS varied across sociodemographic predictors. This study is among the
first to report that response to unfair treatment is associated with EDS in pregnant black
women. We used a measure of depressive symptoms validated for the use during pregnancy
and a validated measure of racial discrimination [27]. Finally, we performed multiple
imputation, which allowed inclusion of all participants and reduces concerns about bias due
to missing data [37].

In summary, self-reported racial discrimination was associated with elevated prenatal
depressive symptoms during pregnancy among black women in a cohort that enrolled
chiefly low-income women, but this association was not evident in a cohort that enrolled
more affluent women. In both cohorts, black women who talked with others about their
experiences of unfair treatment tended to be less likely to experience prenatal EDS. If
replicated, these findings offer a novel intervention approach to reduce the risk of prenatal
depression among vulnerable populations by targeting how black women respond to racial
discrimination.
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Fig. 1.
ORs (95% Cls) for response to unfair treatment and prenatal EDS, Project ACCESS and

Project Viva, Boston, Massachusetts. Model adjusts for age, marital status, household
income, education, nativity, racial discrimination, cohort, and cohort x racial discrimination.
Notes: 1) talk, act is the reference; 2) error bars represent 95% Cls; 3) there was not a
statistically significant interaction between cohort and response to unfair treatment; thus, we
present ORs for the combined cohorts here; 4) response to unfair treatment assessed by a
modified EODs questionnaire. The questions regarding response to unfair treatment were
preceded by this text: “The questions below ask about how you typically respond when you
have been treated unfairly by someone who has authority or more power than you (not
including family members), like a teacher, supervisor, boss, store clerk, or government
employee.” The individual questions were the following: “When | am treated unfairly by
someone who has authority or more power than I do, | typically,” with two sets of response
options: “talk to other people about it” or “keep it to myself and whether they typically
“accept it as a fact of life” or “try to do something about it.” Consistent with prior literature,
we combined these responses to classify participants into one of the four categories: talk to
others and try to do something about it (talk, act), talk to others and accept it as a fact of life
(talk, accept), keep it to myself and do something (quiet, act), and keep it to myself and
accept it (quiet, accept).
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Table 2

ORs (95% Cls) for prenatal EDS associated with a 1-U increment in EOD Project ACCESS and Project Viva,
Boston, Massachusetts

Project ACCESS  Project Viva

Model OR (95% CI) OR (95% CI)
Model 1

Racial discrimination (1U)  1.43 (1.22-1.68) 1.11 (0.93-1.33)
Model 2

Racial discrimination (1 U)  1.48 (1.24-1.76) 1.12 (0.92-1.37)
Model 3

Racial discrimination (1 U)  1.48 (1.24-1.78) 1.13 (0.93-1.38)

Model 1 adjusts for age; model 2 adjusts for age, marital status, household income, education, and nativity; model 3 adds response to unfair
treatment. Racial discrimination assessed with a modified version of the EOD scale (range 0-8).

Ann Epidemiol. Author manuscript; available in PMC 2015 November 13.



