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Abstract
Theory and research suggest chronic direct and indirect exposures to racism impact health, and stress-responsive inflamma-
tion may play a role in these paths. This study examines links between forms of racism-related stress, salivary markers of 
inflammation during acute psychosocial stress, and perinatal mental and physical health in a racially heterogenous sample. 
Pregnant people (n = 108, 27% non-white) self-reported personal and vicarious exposure to racism (racial microaggressions, 
online racism, overt racial/ethnic discrimination) and racial collective self-esteem, as well as affective symptoms and general 
physical health. Five saliva samples collected before and after the Trier Social Stress Test were assayed for pro-inflammatory 
cytokines and C-reactive protein. Results revealed associations between racism-related stress and greater inflammatory reac-
tivity/delayed recovery to acute stress, between racial collective self-esteem and lower levels of inflammation, and between 
profiles of inflammatory responses to stress and mental and physical symptoms. We discuss implications for understanding 
perinatal health disparities.
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Racial and ethnic disparities in perinatal mental and physi-
cal health have become increasingly recognized as public 
health crises. Approximately one in five child-bearers expe-
rience some type of mental disorder during the perinatal 
period, most commonly depression and/or anxiety [1, 2], 
which in turn are associated with parental and neonatal 
morbidity and mortality, including preeclampsia, cardiovas-
cular disease, preterm birth, and fetal growth impairment 
[3, 4]. Minoritized Black, Indigenous, and People of Color 
(BIPOC) child-bearers are two to three times more likely 

to experience adverse obstetric and pregnancy outcomes in 
comparison to their white counterparts [5]. There is also 
higher prevalence and severity of perinatal depression and 
psychological distress among child-bearers from minoritized 
racial/ethnic groups [6–8], with emerging research suggest-
ing the COVID-19 pandemic has further exacerbated these 
racial/ethnic disparities [9]. This differential persists even 
when accounting for structural risk factors such as socio-
economic status [10] and despite improvements in health-
care quality and access [5], making it all the more urgent to 
identify and address root causes driving ongoing disparities.

Historically, the literature on perinatal health disparities 
has focused on the ways that systems and structures (e.g., 
racial segregation, access to healthcare, income inequality) 
negatively impact health and development [11], leaving 
unanswered questions about more proximal influences of 
racism-related stress and mechanisms by which such stress-
ors impact child-bearers’ health. The present study aims to 
shed light on pathways by which various forms of racism-
related stress may shape health disparities during this critical 
time. We use cross-sectional data to provide an initial test 
of proposed links between pregnant people’s experiences of 
racism-related stress, inflammatory stress responsiveness, 
and mental health.
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Racism‑Related Stress, Collective Identity 
Trauma, and Perinatal Health

Within a racialized context such as the USA, people of all 
races are exposed in some way to a ubiquitous climate of 
racism inherent at various levels, from societal structures 
to media content to interpersonal interactions; however, the 
way in which a person is racialized dictates differences in 
both the degree of personal exposure to racist experiences 
directed against oneself/one’s group and its impact on well-
being, an imbalance that in turn help to explain widespread 
health disparities. People from minoritized racial/ethnic 
groups experience individual, cultural, institutional, and 
structural racism and discrimination across the lifespan 
[12]. These interconnected experiences range from inter-
personally mediated micro-level insults (e.g., implicit and 
explicit insults to identity status and exclusions) to macro-
aggressions (e.g., personal and vicarious exposure to overt 
racism, state sanctioned violence and policies perpetuating 
racism, hate crimes) and serve as persistent psychosocial 
stressors impacting wellbeing [13]. Developmentally based 
trauma frameworks help to explain how the persistent col-
lective identity threats presented by such forms of racism 
may exert ongoing harm—including but not limited to the 
perinatal period—by classifying these as a type III continu-
ous identity trauma [14]. According to this perspective, the 
chronic and pervasive racism perpetuated by individuals 
and social systems continuously traumatizes those from 
minoritized racial/ethnic groups, depleting the psychoso-
cial reserves needed to cope and sensitizing them to other 
sources of stress or trauma [14, 15].

These collective identity traumas may be particularly sali-
ent during the perinatal period, which can bring increased 
exposure to racism and discrimination [16, 17], and racism-
related stress has been established as a driver of adverse 
perinatal mental health outcomes [7]. Current knowledge is 
limited by reliance on retrospective reporting of overt dis-
crimination, and the prospective impacts of more subtle or 
vicarious forms of interpersonally mediated racism (e.g., 
microaggressions and online or vicarious experiences of 
racism) on perinatal health remain largely unknown. This 
represents a critical omission given escalating exposure to 
online racism [18], which in turn has been associated with 
poorer mental health across racial/ethnic groups [19].

Racism‑Related Stress, Risk, and Resiliency

To understand and work to alleviate sources of perinatal 
health disparities, it is critical to determine not only which 
factors associate with collective identity threaten and/or 

protect child-bearers’ health, but also how they may do so 
via stress-responsive physiological mechanisms. Health 
relies on co-regulation of interconnected stress-responsive 
neurophysiological systems—i.e., hypothalamic-pituitary-
adrenal (HPA) axis, autonomic nervous system (ANS), and 
immune system (IS) responses that match the demands of 
a given stressor and recover promptly once it has passed. 
Chronic exposure to interpersonal stressors, particularly 
those involving social threat (e.g., social conflict, evalua-
tion, rejection, isolation, and exclusion) have been found 
to disrupt these core physiological systems [20]. Growing 
research supports the weathering hypothesis [21], which 
posits that repeated experiences of racism-related stress 
and threats to one’s identity give rise to race-based trau-
matic symptoms and disrupt the body’s stress-responsive 
systems over time [22, 23]. Indeed, racism-related stress 
exposure has been linked to elevated glucocorticoids, 
C-reactive protein (CRP), pro-inflammatory cytokines, and 
other endocrine risk indicators, not only among BIPOC 
samples but also in studies of whites [13, 24].

The weathering hypothesis posits that racial health dis-
parities reflect changes in biological process, but there are 
significant gaps in knowledge of the physiological conse-
quences of racism-related stress during the perinatal period. 
Prior research has focused primarily on non-pregnant adults 
[22, 25] and on autonomic and cardiovascular measures. The 
impact of racism-related stress on immune activity may be 
particularly relevant during the perinatal period. Acute and 
chronic stressors can activate key pro-inflammatory path-
ways, with elevated inflammation in turn linked to obstetric 
complications such as premature delivery, and to perinatal 
mental and physical health risks including mood and anxi-
ety disorders [26, 27]; however, no studies to our knowledge 
have directly tested links between perinatal racism-related 
stress, inflammatory stress reactivity, and health.

Emerging research supports the utility of salivary markers 
of inflammation such as IL-6, IL-1ß, TNFα, and CRP that 
increase in response to acute stress [28] and may serve as 
important biomarkers of health in their own right, in addition 
to traditional blood-based biomarkers [29–31]. Studies have 
demonstrated associations between elevated salivary IL-6, 
IL-1ß, and/or TNFα measured in response to acute stress and 
both lifetime trauma exposure and mental health conditions 
such as PTSD [32–34]. A handful of studies further provide 
evidence that measures of racism-related stress—i.e., per-
ceived discrimination, fear of deportation among Mexican-
origin families—relate to higher stress-responsive salivary 
inflammation (indexed by CRP, IL-6, or a composite of IL-1ß, 
IL-6, IL-8, and TNFα) in racially diverse samples [35–37]. 
Together, these studies support the use of salivary inflamma-
tory markers to identify mechanisms involved in paths from 
racism-related stressors to perinatal health disparities.
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Finally, the social identity approach to health suggests 
it is important to consider not only risk but also sources of 
resilience related to collective identity that could be lever-
aged in perinatal health promotion efforts [38]. Potentially 
countering the impacts of ongoing racism-related stress and 
collective identity traumas is collective self-esteem—i.e., 
one’s personal esteem held for one’s cultural group, and 
one’s the belief that others feel positively about their cultural 
group. Collective racial self-esteem has been found to be a 
coping resource for dealing with psychological distress aris-
ing from the fear of experiencing discrimination, at least in 
discrete BIPOC groups—Chinese and African American—
of young adults [39, 40]. To our knowledge, this finding has 
yet to be extended to more diverse racially/ethnically het-
erogenous samples and to the perinatal period specifically.

Current Study

In the current study, we investigated cross-sectional asso-
ciations between reported exposures to overt and subtle or 
indirect forms of racism and the dysregulation of stress-
responsive physiological systems—particularly inflamma-
tory mediators—and mental/physical health in a community 
sample of pregnant people in a midwestern micro-urban area 
of the United States. Although exposure to racism-related 
stress disproportionately impacts the BIPOC community, 
examining racism-related stress in diverse samples that 
include both minoritized and non-minoritized racial/ethnic 
groups is needed to explore potential population-wide effects 
and disparities. This approach is consistent with understand-
ing that a focus on social determinants of health, such as 
racism-related stressors, may be more important than study-
ing self-identified race per se, especially in light of recogni-
tion of an absence of biological foundation for the concept of 
race [41, 42]. Indeed, it has been argued that appreciating the 
full costs of racism for community health requires a wider 
lens, and that such awareness can help spur needed change 
at structural levels [43]. This approach allows us to examine 
the racialized experiences—both more overt/direct/personal 
and more covert/indirect/vicarious—that drive effects of rac-
ism across a community of white and non-white individuals 
and, by so doing, shed light on the underlying imbalances 
in preponderance and impact of such experiences that result 
in disparate health outcomes.

Guided by the aim of illuminating underlying social 
determinants of perinatal health disparities, we test the pri-
mary hypotheses that (1) self-reported exposure to racism-
related stress will be associated with stress-induced salivary 
inflammation during a psychosocial stress session; and (2) 
collective self-esteem will exert the opposite effect (both as 
a main effect and as a moderator mitigating racism-related 
stress). In a secondary step to contextualize and interpret 

these primary tests, we examine effects involving specific 
forms of racism-related stress and individual inflammatory 
markers (IL-6, IL-1ß, TNF-α, and CRP), as well as whether 
racism-related stress and stress-induced inflammation in turn 
relate to poorer perinatal health (mood, anxiety and trauma 
symptoms, physical health problems). Finally, we explore 
potential moderation of both risk—racism-related stress—
and protective—collective self-esteem—effects by partici-
pant identification with a minoritized racial/ethnic group to 
probe whether differential strength of effects could help to 
explain disparities between white European-American child-
bearers and those from minoritized BIPOC groups.

Method

Table 1 provides further descriptive information about the 
study sample and measures outlined below.

Participants

Participants were child-bearers (n = 108) who had com-
pleted the prenatal visit of a larger study (BLINDED) and 
whose data were available for inclusion in the current analy-
sis. Pregnant people were recruited from local health cent-
ers, community agencies, and advertisements (e.g., flyers, 
listserv emails, social media advertisements) in a small 
midwestern community. To be eligible, participants were 
required to be adult English speakers, < 32 weeks pregnant 
with a singleton, and planning to stay in the region for the 
first two years postnatal. Consistent with Census data [44], 
participants’ race self-identification reflected the micro-
urban midwestern community from which they were drawn. 
Potential participants were not excluded based on medica-
tion use or reported health conditions that did not interfere 
with completing study requirements, though these factors 
were considered as potential control variables in analyses.

Procedure

Prior to participating in the study, child-bearers provided 
written informed consent. During the prenatal visit at 28–32 
weeks of pregnancy, conducted either in the laboratory or 
(as needed during the COVID-19 pandemic) remotely via 
Zoom1, participants completed a set of questionnaires using 

1 Fourteen of the 108 participants took part in remote sessions. Con-
sistent with recent research in adults [46] showing that internet-deliv-
ered TSST elicits equivalent psychophysiological stress responses to 
the traditional in-person version, we found no differences between 
remote and laboratory session stress responses as measured by affec-
tive state (post-task Positive Negative Affect Schedule scores) and 
salivary inflammatory biomarkers, group comparison p’s ranging 
from .17 to .99.
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Qualtrics, engaged in a psychosocial stress task, and gave 
saliva samples. The Trier Social Stress Test [TSST, 45] was 
employed to simulate an acute interpersonal stressor, as it 
is the most widely used standardized protocol for studies 
of psychosocial stress and stress biomarker reactivity. The 
12-min task asks participants to first prepare and deliver 
a speech and then perform a mental arithmetic task while 
being videotaped and rated on their performance by a con-
federate. Sessions were conducted in the afternoon to mini-
mize the impact of diurnal fluctuations in stress hormones. 
Five saliva samples were collected during the session to tap 
stress responsivity. Participants contributed an initial saliva 
sample by passively drooling into a collection tube before 
the TSST and the second sample immediately following the 
task. The remaining samples were collected at 20, 40, and 60 
min following peak stress (beginning of mental arithmetic 
task).

Measures

Determination of Salivary Analytes Following Riis and 
colleagues [47], all maternal saliva samples were assayed 
in duplicate for inflammatory markers (TNFα, IL-1ß IL-6, 
CRP). On day of assay, samples were allowed to thaw on the 
bench top until reaching room temperature and centrifuged 

at 3500 rpm for 15 min to pellet any remaining mucins. The 
Human CRP (Vascular Injury Panel 2) V-Plex Meso Scale 
Discovery (MSD)® multi-spot Assay (Ref# K0080900) 
was employed to measure salivary CRP. Saliva samples are 
diluted 5-fold (MSD® Assay Diluent) prior to assay. The 
Human ProInflammatory V-Plex Meso Scale Discovery 
(MSD)® multi-spot Assay (Ref# K008074) was employed 
to measure cytokines. Saliva samples are diluted 2-fold in 
(MSD® Assay Diluent) prior to assay. Salivary analyte con-
centrations (pg/mL) were determined with MSD Discovery 
Workbench Software (v. 4.0) using curve fit models (4-PL 
with a weighting function option of 1/y2). MSD® deter-
mines the detection limit for each analyte by interpolating 
the mean concentration minus 2.5 (SDs) (Avg Concentration 
blank + 2.5  (SDblank) over several kit lots. Intra- and inter-
assay coefficients of variation were, on average, less than 
10% and 15%, respectively [see also 36]. The averages of 
duplicate assay results were used in all statistical analyses.

Perinatal Racism Exposure Participants reported on perinatal 
experiences of racism by completing questionnaires assess-
ing experiences of racial microaggressions, online racism 
exposure, and overt racial and ethnic discrimination.

Racial microaggression exposure was measured using 
the Revised Racial and Ethnic Microaggressions Scale 

Table 1  Sample descriptive 
characteristics

Microaggressions = mean score on R28REMS; perceived discrimination = mean score on PEDQ-CV; 
perceived online racism = mean score on PORS; depressive symptoms = total score on CES-D; mood 
and anxiety symptoms = mean score on MASQ-D30; trauma symptoms = total score on TSC-40; physical 
symptoms = mean score on PHQ; collective self-esteem = mean score on CSES

Variable Summary statistic

Racial/ethnic identification Proportion
  White European-American 73%
  Black 9%
  Latinx 8%
  Asian American 9%

Relationship status
  Married 76%
  Engaged or dating exclusively 12%
  Single or dating non-exclusively 12%

Median or mean, SD (range)
Education College degree (< high school–doctoral degree)
Household income $50,000–$75,000 (< $25,000 to > $200,000)
Age 30, 5.3 (19–40)
Microaggressions 1.88, .28 (1.43–3.30)
Perceived discrimination 1.34, .48 (1.00–3.88)
Perceived online racism 1.47, .41 (1.00–3.47)
Depressive symptoms 11.67, 8.34 (2–38; 24% of sample > 16)
Mood and anxiety symptoms 2.05, .51 (1.27–3.87)
Trauma symptoms 19.69, 12.14 (0–61)
Physical symptoms 2.73, .76 (1.21–4.71)
Collective self-esteem 4.80, .88 (2.50–6.62)
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[R28REMS, 48], which measures exposure to racial 
microaggressions and subtle statements and behaviors 
that unconsciously communicate denigrating messages 
about racial groups. The scale consists of 30 items with 
subscales for (a) assumptions of inferiority, (b) second-
class citizen and assumptions of criminality, (c) microin-
validations, (d) exoticization/assumptions of similarity, 
(e) environmental microaggressions, and (f) workplace 
and school microaggressions. Responses are recorded on 
a 5-point Likert scale indicating the frequency of experi-
ences that occurred in the past 6 months, where 1 indi-
cates “I did not experience this event” and 5 indicates 
“I experienced this event 10 or more times.” Internal 
consistency according to Cronbach’s alpha (.73) was 
adequate in our sample, with somewhat lower reliabil-
ity in the white subset (.61) suggesting caution should 
be exercised in interpretation of what scores mean for 
this (presumably non-minoritized) group. At the same 
time, research by scale authors comparing experiences of 
racial microaggression across white and various BIPOC 
racial/ethnic groups [49] supports the use of the measure 
in a racially heterogenous sample such as ours.

Overt racism and discrimination exposure was meas-
ured using the Perceived Ethnic Discrimination Ques-
tionnaire–Community Version [PEDQ-CV, 50] which 
measures perceived racial or ethnic discrimination across 
ethnic groups. The four subscales measure several sub-
dimensions of racism: (a) exclusion, (b) stigmatization, 
(c) workplace discrimination, and (d) overt threats. The 
scale consists of 34 items and responses are recorded on 
a 5-point Likert scale indicating the frequency of experi-
ences that occurred in the past six months, from 1 (never 
happened) to 5 (happened very often) Internal consist-
ency was strong (alpha = .94; .89 in white subset). This 
scale was normed with a racially heterogenous sample 
that included white participants [50], again supporting 
use of the measure in the current sample.

Online racism exposure was measured using the Per-
ceived Online Racism Scale [PORS, 51] which measures 
perceived online racist interpersonal interactions and expo-
sure to online racist content. Three subscales assess: (a) per-
sonal experience of racial cyber-aggression, (b) vicarious 
exposure to racial cyber-aggression, and (c) online mediated 
exposure to racist reality. The scale consists of 22 items and 
responses are recorded on a 5-point Likert scale indicat-
ing the frequency of experiences that occurred in the past 
six months, from 1 (never) to 5 (all of the time). Internal 
consistency was good (alpha = .91; .91 in white subset). 
This scale, while thus far normed only in a BIPOC sam-
ple, includes items that tap general racism exposure (not 
necessarily directed toward oneself/one’s own racial/ethnic 
group), suggesting it could be applied to a racially heterog-
enous sample such as the current one.

Perinatal Health Participants reported on their health with 
questionnaires assessing affective distress (i.e., depression, 
anxiety) and trauma symptoms, as well as general physical 
health.

Affective Symptoms Participants reported depression symp-
toms using the Center for Epidemiologic Studies Depression 
Scale [CES-D, 52], which involves rating the frequency of 
20 symptoms of depression in the past week on a 4-point 
scale (1 = rarely or none of the time to 4 = most or all of 
the time). Internal consistency reliability (.88) was good for 
this measure and consistent with prior studies in racially 
heterogenous samples.

Participants also reported on a broader spectrum of inter-
nalizing distress symptoms using a short form of the Mood 
Anxiety Symptoms Questionnaire [MASQ-D30, 53]. The 
30 items tap depression-specific anhedonic depression, anx-
iety-specific anxious arousal, and general distress symptoms 
common to both internalizing syndromes. Child-bearers 
rated how much they had experienced each symptom in the 
past week on a 5-point scale (1 = not at all to 5 = extremely) 
Internal consistency was consistent with prior studies in 
racially heterogenous samples (alpha = .92).

Trauma Symptoms Trauma symptoms were measured by the 
Trauma Symptom Checklist–40 [TSC-40, 54]. Participants 
rated the frequency of 40 symptoms in the past 2 months 
on a 4-point scale (0 = never to 4 = often). Symptoms tap 
multiple domains found to be impacted by trauma exposure: 
anxiety, depression, sexual difficulties, and dissociation. 
Internal consistency was consistent with prior studies for 
this measure (alpha = .91).

Physical Health Participants completed the Physical Health 
Questionnaire [PHQ, 55] to assess physical wellbeing. This 
14-item measure probes the degree to which the respondent 
has experienced various markers of physical health includ-
ing sleep quantity/quality, headaches and gastrointestinal 
distress, and common infectious diseases such as cold and 
flu. Participants rate their experience of each item in the past 
month on a 7-point scale from 1 = not at all to 7 = all of the 
time. Good internal consistency (alpha = .84) was consistent 
with prior studies.

Collective self-esteem was measured using the Race-Spe-
cific Collective Self-Esteem Scale [CSES, 56] which meas-
ures participants’ perceptions and feelings related to racial 
group membership. The four subscales measure personal 
judgments of one’s social groups, perceptions of how oth-
ers evaluate one’s social groups, and importance of one’s 
social groups memberships to self-concept in general (no 
time range specified). The scale consists of 16 items, and 
respondents indicate their agreement with each on a 7-point 
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scale. Internal consistency was consistent with prior studies 
in racially heterogenous samples that included both white 
and BIPOC participants (alpha = .88; .89 in white subset). 
This measure was originally validated in majority-white 
samples similar to that in the current study, further support-
ing its use here.

Analytic Strategy

Guided by our overall study plan outlined above, and with 
consideration to how little is currently known about specific 
associations between each of these stress-induced salivary 
inflammatory markers and aspects of race-related risk or 
protection, we tested hypotheses using a two-stage approach 
in which (1) a composite measure of each construct under 
investigation was modeled, followed by (2) tests of individ-
ual measures to offer both a global and a more fine-grained 
assessment of these associations. To the extent that results in 
this cross-sectional sample prove consistent with the larger 
theoretical model proposed, the current study will provide a 
basis for a longitudinal study designed to provide confirma-
tory testing of the broader model. Bivariate associations 
between salivary analytes and potential control variables—
including reported medication use and oral health—did not 
reveal any consistent associations at p <.10 and so none 
were included in model testing.

Results

Preliminary Analyses

Supplemental Table S1 presents zero-order correlations 
among study measures examined, and S2-S3 break down 
means and correlations by racial/ethnic marginalization 
status to offer a descriptive picture of group differences in 
this sample. Correlations among specific measures tapping 
salivary inflammation, racism-related stress, and collective 
self-esteem were examined to confirm that composite meas-
ures could be constructed for the first stage of model testing.

Baseline Models

All inf lammatory markers were correlated with one 
another (r’s = .36–.64, average r = .50), so an inflamma-
tion composite was formed by standardizing each indi-
vidual marker score and computing the mean; this served 
as the primary outcome in analyses, with follow-up tests 
conducted on each individual inflammatory marker to 
pinpoint specific effects. A quadratic function—i.e., 
intercept, linear slope, and quadratic slope—was used to 
model inflammation trajectories across the session. On 
average, child-bearers displayed an accelerating curve 

(significantly positive quadratic slope) that decreased 
during the initial portion of the session followed by an 
increase in the latter portion. Significant between-per-
son variability was found for intercepts and linear slopes 
(χ2[105] = 1486.65 and 261.36, both p < .001) but not 
for quadratic slopes (χ2[105] = 123.85, p = .10); there-
fore, subsequent models fixed the quadratic term, and 
effects of between-person predictors on this parameter 
were not interpreted further. When individual inflamma-
tory marker trajectories were examined, the same overall 
pattern—i.e., significantly accelerating response curve 
across the session characterized by decreasing and then 
increasing inflammation—was noted, with significant 
between-person variability in all intercepts and linear 
slopes, as well as in quadratic slopes for IL1-ß and 
TNF-α.

Explanatory Models—Effects of Racism‑Related 
Stress (Table 2, Top Panel)

The racism-related stress measures—racial and ethnic 
microaggressions, online racism exposure, and racial ethnic 
discrimination exposure—were significantly correlated with 
one another (r’s = .31–.56, average r = .47), so a mean of 
standardized scale scores was created to provide a composite 
index of racism-related stress. The first study hypothesis was 
addressed by testing the racism-related stress composite as 
a main effect predictor of inflammation composite trajec-
tories, followed by more specific tests of effects involving 
individual racism-related stress measures and inflammatory 
markers. Interactions of racism-related stress with partici-
pant minoritization status were also explored to determine 
whether effects differed depending on whether the child-
bearer identified as white European-American (non-minor-
itized) or another racial/ethnic group (minoritized).

A main effect of the racism-related stress composite 
on inflammation linear slopes in the positive direction 
suggested that participants experiencing greater racism-
related stress tended to recover less from and/or react 
more to the stress task (see Fig. 1, top panel). When indi-
vidual measures were considered, significant paths were 
detected between the racism-related stress composite 
and the IL-6 component of inflammation; and between 
the microaggressions component of racism-related stress 
in particular and the inflammation composite, as well 
as CRP, IL1-ß, and IL-6 components. The best-fitting 
explanatory model with racial and ethnic microaggres-
sions predicting the inflammation composite trajectories 
offered a significant improvement compared to baseline 
according to change in the deviance statistic, χ2(3) = 
11.74, p = .008, and explained 11% of the variance in 
linear slopes, representing a medium effect size. Further 
examination of the subscales within the measure revealed 
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this effect was driven by experiences of microaggressions 
involving microinvalidations and assumptions of inferi-
ority, criminality, and similarity (but not environmental 
microaggressions). The interaction of racism-related 
stress with minoritization status was nonsignificant 
(standardized coefficients predicting inflammation trajec-
tory terms ranging from − .0085 to .0046, p’s = .75–.95).

Explanatory Models—Effects of Collective 
Self‑Esteem (Table 2, Lower Panel)

To address the second study hypothesis, models testing main 
effects of racial collective self-esteem (broader composite 
measures followed by individual component measures) 
and then the hypothesized interaction with racism-related 
stress were examined. Again, the interaction with participant 
minoritization status was tested in an exploratory manner. 
Racial collective self-esteem significantly predicted lower 
inflammation composite intercepts—meaning that partici-
pants reporting higher collective self-esteem typically had 
lower levels of salivary inflammation during the session (see 
Fig. 1, lower panel)—and this effect was evident for each 
individual inflammatory marker with the exception of TNFα. 
Examination of specific subscales showed that the effect was 
driven by racial collective private self-esteem in particular.

When moderated effects were examined, we found that 
the hypothesized interaction between racial collective self-
esteem and racism-related stress was nonsignificant (stand-
ardized coefficients predicting inflammation trajectory 
terms ranging from − .017 to .0061, p’s = .18–.98), failing 
to provide support for hypothesis 2. However, an interaction 
with participant minoritization status was detected such that 
white European-American child-bearers showed a stronger 
inflammation-lowering effect of racial collective self-esteem 
than did their BIPOC counterparts. A region of significance 
calculation using Preacher, Curran, and Bauer’s [57] online 
utility confirmed that whereas non-minoritized participants 
displayed a significant inflammation-lowering effect of col-
lective self-esteem (simple slope = − .31, p = .002), the 
effect was nonsignificant for those from minoritized racial/
ethnic groups (simple slope = .28, p = .12). This moder-
ated effect was significant for the IL-6 and TNFα inflamma-
tion components and marginally significant for CRP. The 

Table 2  Predictions from racism-related stress (top panel) and racial collective self-esteem (lower panel) to child-bearers’ salivary inflammation 
response to stress

Gammas represent standardized coefficients; significant effects (p < .05) highlighted in bold

Predictor of inflammation composite trajectory Intercept (post-stress level) Linear slope (post-stress 
reactivity/recovery)

Quadratic slope (overall 
response curvature)

γ [95% CI] p γ [95% CI] p γ [95% CI] p

Racism-related stress composite .039 [− .14, .22] .678 .033 [.001, .065] .045 .007 [− .017, .031] .585
Perceived ethnic/racial discrimination .065 [− .21, .34] .647 .009 [− .023, .041] .581 .008 [− .014, .030] .467
Racial ethnic microaggressions − .0005 [− .17, .17] .995 .046 [.017, .076] .004 .015 [− .013, .043] .284
Perceived online racism .036 [− .13, .20] .676 .012 [− .018, .042] .426 − .003 [− .026, .020] .772
Collective racial self-esteem − .145 [− .33, .036] .113 − .022 [− .058, .014] .213 .006 [− .016, .028] .587
Participant ethnic/racial group (White European-

American)
.142 [− .044, .33] .132 − .031 [− .067, .005] .096 .004 [− .017, .026] .686

Participant ethnic/racial group × collective racial self-
esteem

− .265 [− .44, − .086] .005 .016 [− .023, .055] .412 .004 [− .021, .029] .755

Fig. 1  Child-bearers’ expected salivary inflammation trajectories vary 
by composite racism-related stress (top panel) and racial collective 
self-esteem (lower panel)
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best-fitting explanatory model with participant minoritiza-
tion status by collective self-esteem predicting the inflamma-
tion composite trajectories offered a significant improvement 
compared to baseline according to change in the deviance 
statistic, χ2(3) = 15.50, p = .001, and explained 12% of the 
variance in intercepts, representing a medium effect size.

Secondary Models—Relations with Health

To provide a preliminary interpretive context for understand-
ing how racial collective identity risk/protective measures 
and accompanying profiles of physiological stress respond-
ing might impact child-bearers’ wellbeing, associations with 
measures of psychological and physical symptoms were 
examined. The racism-related stress composite correlated 
with higher symptoms (r’s = .30 to .33, p’s < .003), and 
racial collective self-esteem with lower symptoms (r’s = 
− .22 to − .34, p’s < .02), for all measures tested: CES-D 
depressive symptoms, MASQ affective symptoms, TSC 
trauma symptoms, and PHQ physical health symptoms. 
When individual scales were considered, racial and ethnic 
microaggressions related significantly to CES-D depressive 
symptoms, MASQ general distress, and TSC dissociation; 
and both racial/ethnic discrimination and online racism 
exposure related to all symptom measures.

Although the inflammation composite as a whole did 
not relate significantly to symptoms, individual inflamma-
tory markers did show associations with symptoms, all in 
the positive direction: CRP and IL1-ß intercepts related to 
higher CES-D depressive symptoms; CRP intercepts addi-
tionally related to higher MASQ affective symptoms, TSC 
trauma symptoms, and PHQ physical health symptoms; and 
IL-6 linear slopes related to higher MASQ anxious arousal. 
In summary, the above model results show that the stress 
response characteristics associated with greater racism-
related stress and/or lower racial collective self-esteem—
i.e., higher salivary inflammation levels and more positive 
slopes following the stress task—were also associated with 
adverse perinatal health outcomes.

Discussion

Findings from the current study provide support for an asso-
ciation between a key social determinant of health dispari-
ties and both stress-responsive inflammation and perinatal 
health. Specifically, reported exposure to racism-related 
stress related to greater inflammatory stress reactivity and 
prolonged recovery from acute stress, as well as to men-
tal and physical health difficulties during pregnancy. Col-
lectively our observations raise the possibility of negative 
impacts of exposure to racism toward one’s own and/or other 

groups—whether experienced directly or indirectly—while 
shedding light on possible roots of racial/ethnic disparities.

Our findings highlight potential consequences of the more 
subtle insidious experiences of racism typically receiving 
less attention. The relation between racism-related stress 
exposure and inflammatory stress response and recovery was 
specific to experiences of microaggressions, especially those 
involving microinvalidations and assumptions of inferior-
ity, criminality, and similarity. Microaggressions—includ-
ing gendered racial microaggressions in particular—are 
being recognized as a form of continuous identity trauma 
giving rise to traumatic stress symptoms [58, 59], though 
the underlying processes by which these operate to harm 
child-bearers’ health are less understood given the dearth of 
previous research investigating stress-responsive mediators 
in perinatal samples. The current findings are consistent with 
the idea that chronic and pervasive experiences of subtle 
continuous identity trauma place a burden on stress-respon-
sive physiological systems—including specific inflamma-
tion markers such as IL-6 and CRP implicated in previous 
studies of overt discrimination in non-perinatal samples [35, 
37]—and may deplete psychosocial reserves needed to cope 
with subsequent stressors. These findings are particularly 
concerning given the frequency of microaggressions—e.g., 
40% of minoritized participants in a large North American 
sample reporting occurrence of racial discrimination at least 
once a week [60]—and links to adverse perinatal outcomes 
[61].

We further found that experiences of discrimination, 
microaggressions, and online racism related to perinatal 
health, such that greater exposure to racism-related stress 
related to elevated affective symptoms and poorer physi-
cal health. These findings are consistent with a large body 
of research in the general population emphasizing racism-
related stress as a social determinant of mental and physical 
health [62, 63] while extending our knowledge regarding 
processes underlying health risks in the perinatal period, 
as well as potential intergenerational impacts given down-
stream effects of child-bearers’ health on infant develop-
ment and subsequent risk for disorder. In the present sam-
ple, stress response characteristics associated with greater 
racism-related stress exposure (i.e., greater inflammatory 
stress reactivity and prolonged recovery) were associated 
with adverse mental and physical health outcomes. Ele-
vated CRP emerged as a consistent correlate of affective 
and somatic distress, highlighting this marker specifically as 
a potentially important index of risk. Overall, these results 
support our hypothesis that racism-related stress may confer 
risk for perinatal mental and physical disorder via dysregula-
tion of the inflammatory stress response system.

In efforts to identify potential protective factors that may 
mitigate the risk of racism-related stress for perinatal health, 
we also examined the buffering potential of racial collective 
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identity. Contrary to prior research suggesting a protective 
effect of collective self-esteem for racial/ethnic minor-
ity groups [39, 40], we did not find that collective identity 
moderated the effect of racism-related stress in the current 
sample. Instead, we found the effect of racial collective self-
esteem was itself moderated by minoritization status, such 
that it significantly predicted lower stress-related inflam-
mation for participants who identified as white European-
Americans only. This may suggest entrenched racism-related 
imbalances operate in part through inherent asymmetry in 
the context in which esteem derived from racial identity 
develops. Systems of oppression that threaten the collective 
identity of BIPOC communities do not similarly threaten 
that of white communities, and it is possible our finding 
simply captured the effect identity-related pride can exert 
in the absence of persistent collective identity traumas. In 
line with the reasoning that white Americans’ personal and 
vicarious exposure to racism does not convey a collective 
identity threat carrying a similar psychological and physi-
ological toll, white Americans’ endorsement of experiences 
of racism have not been found to be associated with the same 
adverse mental health outcomes as in BIPOC samples [64], 
a pattern that is also reflected in the present sample. This 
finding should be interpreted as preliminary and requires 
replication in larger samples that can better represent the 
diversity of BIPOC experiences and explore potential mod-
erators such as strength of racial identification.

The current study examined both personal and vicarious 
exposure to racism-related stressors in a sample compris-
ing the range of racial/ethnic identities that characterize 
a micro-urban midwestern community in the USA. It is 
possible that vicarious exposure to racism towards groups 
other than one’s own may impart harm across minoritized 
and non-minoritized racial groups [65], and these poten-
tial impacts merit investigation in future research. Another 
question for further exploration regards the ways in which 
processes detected here may differ across minoritized and 
non-minoritized child-bearers. There are two bases on which 
we believe that these measures can be meaningfully inter-
preted in those who are presumably not the target of racism. 
First, there is the precedent of previous research with these 
racism-related stress measures including white and BIPOC 
participants. Second, the measures contain a mix of items 
tapping both (a) more general exposure to a racist environ-
ment and (b) personal endorsement of perceived race-related 
discrimination (with the latter types of items likely reflecting 
something other than actual racism for white participants). 
While beyond the scope of the current study to probe dif-
ferences in meaning/interpretation across minoritized and 
non-minoritized individuals, it may be that such endorse-
ments of race-based discrimination reflect a more general-
ized sensitivity to social evaluative threat and/or heightened 
levels of outgroup threat in these child-bearers [66]. Based 

on theorizing about different costs of racism types identi-
fied by Spanierman et al. [65], this pattern may reflect an 
“insensitive and afraid” profile in which white individuals 
who have low empathy for and high fear of BIPOC people 
respond defensively to delivering and/or witnessing racial 
microaggressions, including with attributions of reverse 
racism [67]. Our results provide preliminary evidence for 
the health-related costs of such patterns, in line with the 
call for further research addressing antecedents and conse-
quences of racism for white individuals. As noted by Clark 
and Spanierman [67], such research is needed to inform and 
tailor training models that can help white individuals move 
toward the behavioral changes that would alleviate ongoing 
harm to BIPOC communities.

While acknowledging the potential for such distinctions 
regarding interpretation across minoritized and non-minor-
itized racialized groups, the current study findings help shed 
light on sources of known perinatal health disparities by 
highlighting adverse impacts of racism-related stress we 
found to be greater in both level of exposure and associa-
tions with mental health outcomes among minoritized child-
bearers (see supplemental analyses separately describing 
central tendencies and correlations of racism-related stress 
measures for white and BIPOC participants). This in turn 
points to targets for alleviating such disparities through 
interventions that lessen exposure to racism and associ-
ated stressors during this time. Importantly, these results 
underline that programs aiming to improve perinatal health 
disparities should address systemic factors driving experi-
ences of racism-related stress and not assume that building 
individual-level buffers such as collective self-esteem are 
sufficient to bring about positive change. Indeed, a recent 
test of a novel racism stress coping intervention [68] showed 
limited effects on hypothesized inflammation outcomes 
(TNFα, CRP), highlighting the need for multifaceted change 
strategies to address entrenched inequities driving health.

Limitations and Future Directions

Even as this study shines a spotlight on promising links 
between racism-related stress, inflammatory stress reac-
tivity, and perinatal health and provides key initial cross-
sectional evidence for proposed paths in the larger hypoth-
esized model, it carries notable limitations that will inform 
next steps in this work. As acknowledged above, the cur-
rent sample was relatively modest in size and comprised 
predominantly white European-American child-bearers. 
Thus, it may not adequately represent the experiences of 
child-bearers of color, and further examination in a larger 
sample containing a higher proportion of child-bearers of 
minoritized race/ethnicity is merited. At the same time, 
very small effect sizes suggest that even larger samples 
may not change the results, and recent calls advocate 
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moving away from a focus on racial/ethnic group catego-
rization toward interrogation of the underlying structural 
inequities and social determinants impacting health in 
order to understand and ameliorate disparities [41]. We 
were also limited to examining concurrent associations at 
a single timepoint. This makes it difficult to definitively 
test paths of influence, and conclusions must be tem-
pered accordingly. Further testing of prospective effects 
on child-bearer health controlling for baseline levels with 
the completion of the next phase of collection for this lon-
gitudinal dataset will offer a stronger basis for concluding 
that inflammatory stress response helps to explain racism-
related stress effects on perinatal health.

The measurement of racism-related stress and health 
outcomes, although expanding beyond many prior studies 
by including indirect or vicarious racism exposure and a 
range of mental and physical health symptoms, was also 
limited in scope and may not fully capture racism-related 
stress impacts. Relatedly, we were unable to assess potential 
intersectional identity threats that may compound harms, 
and samples representing greater diversity along multiple 
dimensions will be needed to probe whether there is evi-
dence for compounded or synergistic effects of multiple mar-
ginalization (e.g., through sexual/gender minority, disability, 
and/or class status). Future research that further expands the 
range of measured identity-related risks, and/or that taps dif-
ferent dimensions of mental and physical health, will help to 
shed light on when and how racism-related stress exerts the 
most harmful influences.

The collective identity measure used in this study was 
likewise limited, and the meaning of this measure for white 
populations is questionable. For example, it may be that 
the collective racial self-esteem score tapped into white 
supremacist beliefs in white European-American partici-
pants that help them to justify and thus downgrade the threat 
of observed racism. It will be important to explore further 
what this measure may represent for different groups and 
potentially give white individuals more constructive ways of 
coping with the awareness of racism and their own involve-
ment in this system by raising awareness and offering tools 
to work as anti-racist allies [69].

Limitations notwithstanding, the current cross-sectional 
study provides a useful foundation for a broader explanatory 
model of how prenatal exposures to racism-related stress 
drive health disparities going forward into the postpartum 
via inflammatory stress mediators. In particular, the repeated 
elicitation of pro-inflammatory reactions by racism-related 
stressors during pregnancy may help to understand and pre-
dict disproportionate risks of obstetric complications and 
postpartum mental/physical health difficulties affecting 
BIPOC child-bearers and their infants, opening new areas for 
prevention and intervention. This possibility underlines the 
importance of further attention to this understudied system 

in acute stress situations to understand and intervene on 
health disparities during this critical life period.
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