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A large and ever-growing body of research has
shown that experiences with discrimination are
associated with a wide range of adverse mental
and physical health outcomes and may help
explain socioeconomic and racial/ethnic health
disparities in the United States.1,2 Although
the majority of this research has been cross-
sectional, an increasing number of longitudinal
studies have shown that discrimination pre-
dicts poorer health.3,4 Some studies have gone
further to examine within-person changes
over time in discrimination and the resulting
health implications.5---7

Recently, Gee et al.8 proposed a life course
perspective, calling for more research on changes
in experiences with discrimination during
critical periods to fully understand discrimina-
tion’s health effects and inform interventions.
We examined changes across pregnancy and
1 year postpartum in experiences with every-
day discrimination and consequences in terms
of subsequent changes in depressive and anx-
iety symptoms among predominantly Black
and Latina, socioeconomically disadvantaged
young women residing in New York City. In their
recent theoretical article, Gee et al. asserted:

Exposure to racism can change in nature, impor-
tance, and intensity. Similarly, health and the fac-
tors that produce health can change. A growing
body of research shows that health is not merely
the result of risks that occur sporadically at one
point in time. Failure to attend to these temporal
changes not only shortchanges our knowledge
base, but also can lead to missed opportunities for
intervention.8(p967)

Cross-sectional (or even longitudinal) studies
examining between-subjects associations of dis-
crimination with health outcomes cannot assess
changes in discrimination over time. To advance
understanding of the health effects of discrimi-
nation, taking a life course perspective and
examining changes in discrimination over time
are crucial. Gee et al.8 highlighted potential

age-patterned exposures to discrimination, with
certain critical periods during which changes are
more drastic. Some research supports this per-
spective, with evidence that racial discrimination
increases across adolescence5 among African
American youths and increases over time6

among African American, Latino, and Asian
American youths. Although Gee et al. focused
on racism, we suggest that their framework
applies to all forms of discrimination.

Pregnancy and postpartum may be a criti-
cal period to study changes in discrimination,
given that women’s experiences with discrimina-
tion during pregnancy increase their likelihood of
adverse maternal and infant health outcomes
such as having a low birth weight infant9,10 and
contracting a sexually transmitted infection.11

Also, women experience changes in their bodies,
social relationships, and emotions12 during

pregnancy and postpartum and come into contact
with a variety of new social institutions, including
those related to obstetrics and child care; thus,
as a result of these life changes, women may
experience changes in exposure to discrimination
during this time period.8

Changes in experiences with discrimination
may also vary according to factors such as age,
race/ethnicity, nativity, and socioeconomic
status. Socioeconomically disadvantaged women,
women of color, and women born outside of
the United States who may have experienced
discrimination regularly throughout their lives
might feel that they are treated better or face
less discrimination during pregnancy and the
postpartum period, when people may extend
them courtesies (e.g., giving up a seat on a bus)
and institutions may offer added support (e.g.,
ensuring prenatal and infant care).

Objectives. We aimed to contribute to growing research and theory sug-

gesting the importance of examining patterns of change over time and critical

life periods to fully understand the effects of discrimination on health, with

a focus on the period of pregnancy and postpartum and mental health

outcomes.

Methods. We used hierarchical linear modeling to examine changes across

pregnancy and postpartum in everyday discrimination and the resulting conse-

quences for mental health among predominantly Black and Latina, socioeco-

nomically disadvantaged young women who were receiving prenatal care in

New York City.

Results. Patterns of change in experiences with discrimination varied accord-

ing to age. Among the youngest participants, discrimination increased from the

second to third trimesters and then decreased to lower than the baseline level by

1 year postpartum; among the oldest participants, discrimination decreased

from the second trimester to 6 months postpartum and then returned to the

baseline level by 1 year postpartum. Within-subjects changes in discrimination

over time predicted changes in depressive and anxiety symptoms at subsequent

points. Discrimination more strongly predicted anxiety symptoms among

participants reporting food insecurity.

Conclusions. Our results support a life course approach to understanding the

impact of experiences with discrimination on health and when to intervene.

(Am J Public Health. 2015;105:686–693. doi:10.2105/AJPH.2014.301906)
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By contrast, some theories suggest that Black
and Latina women in the United States may
experience heightened discrimination during
pregnancy and postpartum because of group
stereotypes related to sexuality and motherhood
(e.g., sexual promiscuity, single parenthood)
and the societal devaluation of motherhood in
women of color.13,14 Some of these negative
stereotypes specifically target Black and Latina
adolescents and young women14 and so may
be particularly relevant for younger age groups.
Thus, experiences with discrimination can in-
crease or decrease during pregnancy and post-
partum, and the pattern of change may vary
on the basis of characteristics such as age,
race/ethnicity, nativity, and socioeconomic
status. It is therefore important to assess these
characteristics as potential moderators of
changes in discrimination during this period.

Discrimination is an important determinant
of mental health across different social groups.1,2

The majority of research on discrimination
and mental health is cross sectional; as noted,
however, an increasing amount of research
has explored this association longitudinally.
For example, individual differences in Black
Americans’ experiences with racial discrimina-
tion have been found to predict depressive
and anxiety symptoms at a later time point, but
differences in depressive and anxiety symp-
toms have not been found to predict racial
discrimination at a later point.4,15

Studies have begun to explore whether ex-
periences with discrimination change over
time and whether these changes are associated
with changes in mental health. Schulz et al.7

found that changes over 2 time points (spaced
5 years apart) in Black American women’s
experiences with discrimination were positively
associated with simultaneous changes in de-
pressive symptoms and negatively associated
with changes in self-rated health.

Greene et al.6 found that changes in experi-
ences with discrimination across 5 time points
(over 3 years) were negatively associated with
simultaneous changes in self-esteem and posi-
tively associated with changes in depressive
symptoms among Black, Latino, and Asian
American high school students. Similarly, Brody
et al.5 found that changes in experiences with
racial discrimination across 3 time points (over
5 years) were positively associated with simul-
taneous changes in conduct problems and

depressive symptoms among Black adoles-
cents. To the best of our knowledge, despite
this existing research on discrimination and
depressive symptoms, no work has examined
associations between changes in discrimination
and changes in anxiety or assessed these
associations during pregnancy.

Yet, pregnancy and postpartum may be a
particularly important period during which to
examine associations of discrimination with
depressive and anxiety symptoms. During preg-
nancy, these symptoms have adverse conse-
quences for birth outcomes (e.g., preterm birth
and low birth weight) and infant development
(e.g., cognitive and motor development).16 In
the postpartum period, these symptoms have
adverse consequences with respect to parent-
ing behaviors (e.g., playing with and talking to
the infant) and the health of both the mother
and the child.17 In addition, although past re-
search suggests that discrimination has adverse
mental health consequences across diverse
groups, much of this research has focused on
specific groups (e.g., Black Americans), and thus
it is important to examine whether these asso-
ciations vary according to factors such as age,
race/ethnicity, nativity, and socioeconomic status.

The first aim of our study was to examine
changes in experiences with discrimination
across pregnancy and 1 year postpartum and
assess whether age, race/ethnicity, nativity,
or socioeconomic status moderated the pattern
of change. Our second aim was to explore
whether changes in experiences with discrimi-
nation over time predicted changes in depressive
and anxiety symptoms at subsequent points
and whether the sociodemographic factors just
described moderated these associations.

Given the competing theories described
earlier, we did not have a specific expected
pattern of change; rather, we hypothesized that
experiences with discrimination would change
across pregnancy and the postpartum period
and that age, race/ethnicity, nativity, or socio-
economic status of participant might moderate
that pattern. Also, consistent with past work
showing associations between discrimination
and mental health across diverse groups, we
hypothesized that changes in experiences with
discrimination across pregnancy and post-
partum would significantly positively predict
changes in depressive and anxiety symptoms at
subsequent time points and that participants’

age, race/ethnicity, nativity, and socioeconomic
status would not moderate those associations.

METHODS

We derived our data from a randomized
controlled trial (conducted between 2008 and
2012) of CenteringPregnancy Plus, a group
prenatal care model aimed at improving re-
productive health.18 Randomization to group
prenatal care or standard individual care (with
a delayed intervention) was performed at the
site level. Because our investigation was not
a test of the intervention, we used only data
from participants at the 7 sites delivering
standard individual prenatal care. Sites were
community hospitals and health centers across
all boroughs of New York City with the ex-
ception of Staten Island.

Procedure

Health care providers referred or research
staff approached young women (14---21 years
old) at the study sites. To be eligible for the
study, women had to be less than 24 weeks
along in their pregnancy, to not have any in-
dication of a high-risk pregnancy, and to speak
English or Spanish. Of the 1561 participants
screened as eligible, 1233 (79%) agreed to
participate and did so at either the intervention
or delayed intervention sites. Research staff
explained the study to the participants and
answered questions. The baseline interview
was conducted during the second trimester
(mean = 18.81 weeks’ gestation; SD = 3.31),
the second interview during the third trimester
(mean = 30.34 weeks’ gestation; SD = 5.34),
the third interview approximately 6 months
postpartum (mean= 26.47 weeks; SD=5.42),
and the fourth interview approximately 1 year
postpartum (mean= 58.29 weeks; SD=13.48).

Audio-handheld assisted personal interview
technology was used to administer structured
interviews; participants listened over head-
phones to spoken questions also displayed on
a computer screen. Participants were paid
$20 for each interview.

Participants

Analyses related to the first aim of our in-
vestigation were conducted with 549 women
enrolled at the delayed intervention sites who
had available data on all of the relevant
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variables (74 women were excluded as a result
of missing data). Participants’ average age was
18.66 years (SD = 1.68), and they had com-
pleted a mean of 11.02 years of schooling
(SD = 2.01). Approximately half of the women
(54.5%) identified as Latina, one third (33.5%)
as Black, and the remainder as White, multi-
racial/ethnic, or other. The majority of partic-
ipants had been born in the United States
(71.8%); of those born outside of the United
States, 73% were from Latin America (pri-
marily the Dominican Republic, Mexico, and
Puerto Rico), 22% were from the non---Spanish-
speaking Caribbean (primarily Jamaica), 2%
were from Africa, 2% were from Europe or
Canada, and the rest refused to answer.

Most participants did not report food insecurity
(58.8%), most were involved in a relationship
(81.2%), and most were experiencing their first
pregnancy (85.4%). A total of 14.6% had
a preterm delivery or a low birth weight infant.
The analyses related to our second aim included
484 of the original 549 participants who had
completed interviews during at least 2 con-
secutive time points (thereby allowing creation
of lagged variables).

Measures

Information on participants’ characteristics
was collected during the baseline interview;
data on gestational age and birth weight were
abstracted from medical records. Information
regarding experiences with discrimination, de-
pressive and anxiety symptoms, and social
support was collected during all 4 interviews.
Everyday discrimination. The 10-item ver-

sion3 of the Everyday Discrimination Scale19

was used to assess participants’ experiences
with discrimination in their day-to-day lives;
responses were made on a scale ranging from
1(never) to 4 (often). Mean scores were created
(alpha coefficients ranged from 0.84 to 0.86).
Participants also made an attribution for their
experiences with discrimination (e.g., their age,
gender, race/ethnicity, or physical appearance)
across time points; the largest percentages of
participants chose “other” (12.2%---25.1%), fol-
lowed by race/ethnicity (8.9%---16.8%) and
age (8.7%---13.3%).
Depressive symptoms. The Center for Epide-

miologic Studies Depression Scale20 was used
to measure frequency of depressive symptoms
in the preceding week.We eliminated the scale’s

somatic items because of their confounding
with physical symptoms of pregnancy (leaving
15 items21). Responsesweremade on a 0 (<1day)
to 3 (5---7 days) scale, and summed scores
were created (alpha coefficients ranged from
0.71 to 0.76).
Anxiety symptoms. We used the Generalized

Anxiety Disorder-7 Scale22 to assess frequency
of anxiety symptoms in the preceding 2 weeks.
Participants responded to the instrument’s
items on a 0 (not at all) to 3 (nearly every day)
scale. Summed scores were created (alpha
coefficients ranged from 0.87 to 0.91).
Social support. The 12-item Multidimensional

Scale of Perceived Social Support23 was used
to assess reported social support from family,
friends, and “a special person.” Respondents
reported whether such support was available
on a 1 (strongly disagree) to 5 (strongly agree)
scale. Summed scores were created (alpha co-
efficients ranged from 0.88 to 0.94).

Data Analyses

Hierarchical linear modeling, conducted with
PROC MIXED in SAS version 9.3 (SAS In-
stitute, Cary, NC), was used in all analyses;
analyses accounted for site clustering (via
3-level models), with intercepts as random
effects and all other predictors as fixed ef-
fects.24 Hierarchical linear modeling allows for
all participants to be included in analyses even
if they are missing data from one or more time
points on measures that were repeated across
time points and allows for correction of corre-
lations among repeated measures across time
points, making it ideal for examining changes
over time.25 All analyses controlled for
mothers’ age (continuous years), race/ethnicity
(2 variables dummy coded for Black and other,
with Latinas as the referent group), nativity,
food insecurity (as a proxy for socioeconomic
status), educational level (continuous grade),
relationship status, and parity, as well as infants’
status with respect to preterm delivery or low
birth weight.
Aim 1. To test for linear and curvilinear

patterns of change in discrimination, we con-
ducted an analysis in which variables for time
(beginning with time 1, coded as 0, and then
reflecting the mean interval in weeks between
the completion of each time point: 11.53 for time
2, 46.61 for time 3, and 78.43 for time 4) and
time squared were predictors of discrimination.

In addition to the controls just described, we
controlled for participants’ deviation from the
mean number of weeks of completion of each
time point as a time-varying covariate and
gestational age at birth as a between-subjects
covariate. Follow-up analyses assessed whether
age, race/ethnicity, nativity, or food insecurity
moderated the pattern of change.
Aim 2. To test whether changes over time

in discrimination predicted changes in depres-
sive and anxiety symptoms at subsequent time
points while controlling for such symptoms
at previous time points, we calculated lagged
versions (values derived from the previous time
point for the same variable) of the discrimina-
tion, depression, anxiety, and social support
variables for times 2, 3, and 4 if complete
survey data were available for both the current
and previous time points. We then conducted
2 analyses in which we entered lagged versions
of these 4 variables as time-varying predictors
of depressive symptoms (first analysis) and
anxiety symptoms (second analysis). These
analyses assessed within-subjects associations
and controlled for the lagged versions of the
outcome variables, thus allowing a test of whether
changes in experiences with discrimination
predicted subsequent changes in depressive
and anxiety symptoms.

The aim 2 analyses differed from those of
aim 1 in that they did not estimate trajectories
of change; rather, they assessed only the con-
sequences of changes in discrimination with
respect to subsequent changes in depressive
and anxiety symptoms (and therefore did not
include time variables as predictors). Follow-up
analyses tested whether age, race/ethnicity,
nativity, or food insecurity moderated the as-
sociations of the lagged version of discrimina-
tion with depressive and anxiety symptoms.

RESULTS

Between-subjects bivariate correlations for
discrimination, depressive and anxiety symptoms,
and social support, along with means and Cron-
bach alpha coefficients, are presented in Table 1.

Aim 1

Neither time nor time squared significantly
predicted discrimination (Ps > .26), indicating
that there was not a consistent pattern of change
in experiences with discrimination across
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participants. However, in the analysis examin-
ing age as a moderator, the interaction term of
age with time squared was significant (Table 2),
indicating that age was a moderator of the
curvilinear pattern over time.

Figure 1 shows the pattern of the interaction
estimated by this analysis and demonstrates
that among the youngest participants (14 and
15 years of age at baseline), experiences with
discrimination increased from the second to
third trimester, stayed at that elevated level
through 6 months postpartum, and then de-
creased to a level lower than that during the
second trimester by 1 year postpartum. Among
participants 16, 17, and 18 years old at base-
line, changes over time were smaller, with a
trend of small decreases in experiences with
discrimination. Among the oldest participants
(19, 20, and 21 years of age at baseline), the
pattern was the opposite of that for the youn-
gest participants, such that discrimination de-
creased from the second trimester through 6
months postpartum before increasing to a level
similar to that in the second trimester by 1 year
postpartum. Analyses assessing race/ethnicity,
nativity, and food insecurity as moderators did
not reveal any significant interactions with time
or time squared (Ps > .22).

Aim 2

In 2 separate analyses, the lagged version
of discrimination significantly predicted both
depressive and anxiety symptoms (Table 3).
Analyses assessing age, race/ethnicity, nativity,
and food insecurity as moderators did not reveal
any significant interactions with the lagged
version of discrimination (Ps > .11), except that
there was a significant interaction between food
insecurity and the lagged version of discrimina-
tion in predicting anxiety symptoms (B=1.144;
SE=0.500; 95% confidenceinterval [CI] =
0.162, 2.127; t=2.29; P= .023). As a follow-up,
we conducted separate analyses for women who
did (n =200) and did not (n =284) report food
insecurity. These analyses revealed that the lagged
version of discrimination significantly and more
strongly predicted anxiety symptoms among
women reporting food insecurity (B=1.764;
SE=0.468; 95% CI=0.842, 2.686; t=3.77;
P< .001), whereas the association was weaker
and only marginally significant among those not
reporting food insecurity (B=0.709; SE=0.399;
95% CI=–0.076, 1.494; t=1.78; P = .077).
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DISCUSSION

In this sample of predominantly Black and
Latina, socioeconomically disadvantaged
young women who were residing in New York
City, patterns of change in everyday discrimi-
nation differed according to age. Among the
oldest participants (19, 20, and 21 years of
age at baseline), experiences with discrimina-
tion declined from the second trimester to
6 months postpartum and then returned to the
same level as in the second trimester by 1 year
postpartum. Among those 16, 17, and 18 years
old at baseline, there was less of a pattern of
change. Finally, among the youngest partici-
pants (14 and 15 years old at baseline), ex-
periences with discrimination increased from
the second to third trimester, remained at that
elevated level through 6 months postpartum,
and then declined to a level lower than that
in the second trimester by 1 year postpartum.

Race/ethnicity, nativity, and food insecurity
did not moderate the pattern of change, pro-
viding preliminary evidence that these
changes are similar across the different racial/
ethnic, nativity, and socioeconomic groups

represented in the sample. Overall, our find-
ings build on past research5,6 indicating that
experiences with discrimination do change
during critical transitional periods of the life
course (e.g., adolescence, pregnancy).

Within-person changes in discrimination
positively predicted changes in depressive and
anxiety symptoms at subsequent time points.
Age, race/ethnicity, and nativity did not mod-
erate these associations, offering preliminary
evidence that changes in discrimination have
consistent implications for mental health across
the diverse groups in this sample. However,
food insecurity did moderate the association
of discrimination with anxiety symptoms,
such that experiences with discrimination re-
sulted in a greater increase in anxiety symp-
toms among women reporting food insecurity.
Food insecurity and discrimination may be
overwhelming as stressors and may have
a particularly strong impact when they are
experienced together. However, future re-
search should further explore this finding to
determine whether it is replicated in other
samples and to examine possible mechanisms
involved. Overall, our results build on and

extend past longitudinal work on the mental
health effects of discrimination,4---7 further
supporting the direction of effects and high-
lighting the importance of examining within-
person changes over time.8

Average levels of discrimination and depres-
sive and anxiety symptoms in our sample were
low in comparison with those observed in some
adult samples of women3 but were comparable
to those seen in samples of adolescents.5,6 Also,
changes in discrimination were small, consistent
with past longitudinal work.5,6 Yet our findings,
in combination with those of past studies,
suggest that even small changes in experiences
with discrimination have implications for mental
health. Having 1 new potent experience or
several more subtle experiences with dis-
crimination may lead to only a small increase
in a person’s mean everyday discrimination
score, but such small increases can be detri-
mental. Theory and research on allostatic
load and weathering suggest that small spikes
in experiences with discrimination across the
life span can accumulate and become potent
and harmful to individuals’ mental and
physical health.26,27

Limitations and Future Directions

Given their novelty, future work is needed to
replicate these findings before firm conclusions
can be drawn. Although age moderated patterns
of change in discrimination, the age range of our
sample was limited (14 to 21 years). Future
work could explore why the patterns are differ-
ent according to age and whether such patterns
differ for other age groups. The different pat-
terns by age may reflect better treatment or
added support among the oldest participants, as
opposed to societal stigma associated with teen
pregnancy experienced by the youngest partic-
ipants (consistent with past research indicating
that at least one third of Black, Latina, andWhite
adolescent mothers report stigmatization as
a result of their pregnancy28). There could also
be age-based differences in the behaviors and
interactions of pregnant women. However, each
of these possible explanations remains to be
tested in future research.

The sample was limited to predominantly
Black and Latina, socioeconomically disadvan-
taged women. Although these are important
groups to study because of the health dispar-
ities they experience, this did not allow for

TABLE 2—Hierarchical Linear Modeling Analysis of Age as a Moderator of Change

Over Time in Discrimination After Control for Site Clustering Among Young Women: New York

City, 2008–2012

B (SE; 95% CI) t P

Between-subjects predictor

Age –0.010 (0.012; –0.034, 0.014) –0.82 .414

Black race/ethnicity (Ref: Latina) 0.095 (0.037; 0.023, 0.166) 2.59 .01

Other race/ethnicity (Ref: Latina) 0.176 (0.053; 0.072, 0.279) 3.32 < .001

Born outside of United States –0.003 (0.037; –0.076, 0.069) –0.09 .928

Food insecurity 0.168 (0.033; 0.103, 0.233) 5.05 < .001

Highest grade completed –0.008 (0.009; –0.026, 0.009) –0.92 .359

In a relationship –0.097 (0.042; –0.180, –0.015) –2.32 .021

Nulliparous –0.015 (0.049; –0.110, 0.081) –0.30 .765

Preterm or low birth weight infant 0.032 (0.065; –0.096, 0.159) 0.49 .625

Gestational age at birth –0.002 (0.009; –0.020, 0.016) –0.023 .822

Within-subjects predictor

Time (wk) 0.023 (0.012; –0.001, 0.047) 1.85 .065

Time squared –0.0003 (0.0002; –0.0006, –0.00004) –2.23 .026

Deviation from mean time 0.002 (0.001; –0.0004, 0.004) 1.62 .106

Interaction

Age · time –0.001 (0.001; –0.003, 0.000003) –1.96 .051

Age · time squared 0.00002 (0.00001; 0.000003, 0.00004) 2.34 .019

Note. CI = confidence interval. The sample size was n = 549.

RESEARCH AND PRACTICE

690 | Research and Practice | Peer Reviewed | Rosenthal et al. American Journal of Public Health | April 2015, Vol 105, No. 4



strong comparisons with other groups. Socio-
economically disadvantaged Black and Latina
women may be more likely than more socio-
economically advantaged White women to
experience changes in discrimination during
the pregnancy and postpartum periods because
of their multiple stigmatized identities. Al-
though we found that race/ethnicity, nativity,
and socioeconomic status did not moderate
the pattern of change over time, it is important
for future research to continue to test such
patterns among more diverse groups of women
to help in identifying those who should be
targeted for interventions addressing discrimi-
nation and mental health during pregnancy
and postpartum. Future work should also
assess whether our findings can be replicated
in other areas given that experiences with
discrimination vary according to geographic
location.

We used a measure of everyday discrimi-
nation that assesses general experiences with
being treated unequally in one’s day-to-day life,
and therefore we cannot identify the precise
time points during which discrimination occurs
or tease apart experiences with different types

of discrimination or unique discrimination
due to the intersections of multiple stigmatized
identities. Future work could examine whether
patterns of change would be the same if specific
forms of discrimination were examined, such
as discrimination based on age, gender, race/
ethnicity, nativity, or socioeconomic status.
At critical time periods across the life course,
it may be that some forms of discrimination
increase at the same time others decrease and
still others do not change.

Our investigation focused on pregnancy and
1 year postpartum, which is important because
of consequences of discrimination for mater-
nal and infant health. Pregnancy may be one
of many critical periods across the life course
during which experiences with discrimination
change at the individual level, suggesting the
need for future discrimination research focus-
ing on pregnancy as well as other critical
periods. Insight into women’s experiences with
discrimination prior to pregnancy as well as
during the first trimester (in contrast to our
study’s start in the second trimester) would
contribute to a more complete understanding
of how pregnancy affects such experiences.

Conclusions

In our sample of predominantly Black and
Latina, socioeconomically disadvantaged
young women residing in New York City,
the pattern of change in experiences with
discrimination across pregnancy and 1 year
postpartum was moderated by age. In addi-
tion, within-person changes in discrimination
positively predicted subsequent changes in
depressive and anxiety symptoms. Thus, in-
tervening to decrease women’s experiences
with discrimination may lead to decreases in
their depressive and anxiety symptoms over
time. Taking a life course perspective to un-
derstand the health effects of discrimination
during critical periods in the life span may
illuminate important patterns of change and
move the field forward in informing the timing
of interventions designed to reduce health
disparities. j
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