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Abstract
Background—To date, there have been conflicting reports of the association of psychosocial
stressors with prenatal corticotropin-releasing hormone (CRH) levels.

Methods—We examined whether racial discrimination, community violence, interpersonal
violence (IPV), negative life events, considered independently, and as a composite measure of
cumulative stress, were associated with prenatal CRH levels in the Asthma Coalition on
Community, Environment, and Social Stress (ACCESS) project, a multiethnic pre-birth cohort in
urban Boston. Blood was collected between 20 and 37 weeks gestation (Mean = 28.1, SD = 4.6
weeks gestation). During pregnancy, women were administered the Conflict Tactics Scale survey
to assess IPV, the Crisis in Family Systems-Revised survey to assess negative life events, the My
Exposure to Violence survey to assess community violence, and the Experiences of
Discrimination survey. A cumulative stress measure was derived from these instruments to
characterize exposure to high levels of multiple stressors.

Results—None of the individual stressors or cumulative stress was associated with CRH in
combined analyses including Whites (n=20), Blacks (n=46), and Hispanics (n=110). In separate
analyses of Blacks and Hispanics, racial discrimination, community violence, and cumulative
stress were associated with CRH in Blacks, but were not associated with CRH in Hispanics.

Conclusions—Though these results require replication, they suggest that the effects of stress on
prenatal CRH levels may be mediated by factors that differ between racial/ethnic groups. Further
studies in larger samples are warranted to clarify whether associations of chronic stressors and
prenatal CRH levels differ by race/ethnicity and to better understand underlying mechanisms.
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INTRODUCTION
In the United States (U.S.), substantial racial disparities in preterm birth exist, with rates of
18.3% in Blacks, 12.3% in Hispanics, and 11.5% in Whites in 2007 (1). The causes of these
disparities are multi-factorial and remain even after taking into account known risk factors
for preterm birth (2), which has led to the hypothesis that chronic stressors prevalent in
minority populations might, in part, account for these disparities (3–5).

It has been hypothesized that chronic stress might alter a woman’s HPA axis, either before
she conceives or during pregnancy, thus changing the endocrine environment in which the
placenta is established and predisposing a woman to delivering before term by impacting
endocrine dynamics between the mother, fetus, and placenta (3). In particular, altered
production of corticotropin-releasing hormone (CRH) levels in mid to later pregnancy in
response to stress may lead to increases in risk of preterm birth (6). CRH, a key factor in the
hypothalamic pituitary adrenal axis, is not detectable in peripheral blood in the non-pregnant
state but is produced by the placenta, decidua, and fetal membranes during pregnancy and
rises exponentially until delivery (7, 8). CRH has received particular attention because
elevated levels during the second and third trimesters have been consistently associated with
risk of preterm birth, though the reasons are unknown (9–11). Chronic psychosocial stress
might increase the risk of preterm birth through increases in placental CRH which may be
upregulated in response to maternal cortisol and catecholamine stress response alterations
that predate conception (4, 6, 12). Though cortisol exhibits negative feedback on
hypothalamic CRH, both maternal and fetal cortisol upregulate placental CRH in vitro (13,
14).

Studies examining the associations of prenatal CRH levels with a wide range of
psychosocial measures, including abuse, pregnancy related anxiety, perceived stress, coping
styles, and negative life events have reported mostly null associations (15–18). Others have
reported associations of perceived stress and pregnancy anxiety with elevated mid to late
pregnancy CRH (18–20). However, studies on the associations of prenatal CRH levels and
more chronic stressors are scant and typically consider each stressor type independently. For
example, Chen et al. recently reported finding no associations between the chronic stressor
of childhood or adult abuse with prenatal CRH levels in a study which consisted of a large
number of minority women (18).

Overlapping stress research suggests that individuals may be increasingly vulnerable to
disrupted physiology and negative health outcomes when exposed to the cumulative effects
of multiple stressors (21–23). Cumulative environmental stressors may contribute to
accelerated bodily wear and tear more than each stressor considered independently (24).
Such considerations may be particularly relevant in urban poor communities, where
exposure to multiple stressors is more prevalent. For example, a recent large study of
pregnant women demonstrated that women of lower SES are more likely to experience
multiple stressors (25). Specifically, lower-income ethnic minority women are more likely to
experience financial hardships (25), exposure to community violence (26), racism or
discrimination (27), and interpersonal violence (28, 29). No prior study has examined the
relationship between experiencing multiple stressors together (i.e. cumulative stress) in
relation to CRH production during pregnancy. Our study further contributes to the literature
by studying the impacts of cumulative effects of several chronic stressors, which may have
even greater impacts on allostatic load (23).

We examined the cumulative effects of stressors from multiple domains including
community violence, interpersonal violence, racial discrimination, and other negative life
events on maternal prenatal CRH levels in a cohort of mostly minority women in urban
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Boston. We hypothesized that greater cumulative stress would be associated with elevated
mid to later pregnancy CRH levels in these women. We also examined whether these
associations differed by race/ethnicity given prior evidence in this cohort showing racial
differences in stress-elicited changes in prenatal maternal cortisol levels (30)

METHODS
Study design and population

Study participants were enrolled in the Asthma Coalition on Community, Environment, and
Social Stress (ACCESS) project, a prospective cohort of 997 mother-child pairs originally
designed to examine the impact of prenatal and early life stress and environmental factors on
childhood asthma risk in an urban setting. Details of the study design have been published
elsewhere (31). In brief, participants were recruited from women receiving prenatal care at
Brigham and Women’s Hospital, Boston Medical Center, and three community health
centers and their associated WIC programs in metropolitan Boston. Trained research
assistants approached women receiving prenatal care on selected clinic days between August
2002 and January 2007. Women who did not speak English or Spanish or who were younger
than 18 years of age were not eligible to participate. At baseline, a questionnaire was
administered to obtain information on medical history and demographics. In subsequent
study visits conducted in the home and in the clinic, questionnaires were administered to
obtain information on psychosocial stressors. Written informed consent was obtained, and
the study was approved by human studies committees at Brigham and Women’s Hospital
and Boston Medical Center.

Supplemental funding was obtained to measure CRH levels in a subsample of 223 of the 658
women who provided blood samples during pregnancy. Women were excluded if they had a
non-singleton pregnancy or reported use of exogenous steroids or shift work, as these factors
may disrupt the hormonal stress axes in pregnancy. Samples were analyzed on the basis of
participants having information on depressive symptoms and sufficient serum. After further
exclusions due to race/ethnicity other than White, Black, or Hispanic (n=14), blood
sampling earlier than 20 weeks gestation (n=2), and missing information on at least one of
the four psychosocial measures (n=29), 176 women remained for this analysis. Compared to
mothers not included in the analysis, those who were included were similar in age, parity,
and pre-pregnancy BMI distributions. Mothers who were included in the analysis were more
likely to be U.S. born (44% vs. 35%, p=0.02).

CRH measurement
Maternal plasma was collected in EDTA tubes at a home visit scheduled for research
purposes between 20.4 and 37.4 weeks gestation (Mean = 28.1, SD = 4.6 weeks gestation).
Blood samples were collected between 1 pm and 5 pm at least 5 hours after morning
awakening. The samples were cooled, centrifuged and stored at −70 C degrees. Briefly,
either 150 ul (for <33 weeks since last menstrual period, LMP) or 40 ul (for ≥33 weeks since
LMP) was extracted with a final concentration of 87.5% methanol and was assayed using
previously described methods (10, 32). Assay sensitivity was 10.8 pg/ml. The samples less
than 10.8 pg/ml (n=2) were assigned 10.8 pg/ml. Average intra-assay error at 70.8 pg/ml
was 9.7%. Coefficient of variation was 4.6%.

Assessments of psychosocial stressors
Intimate partner violence—Intimate partner violence (IPV) was assessed using the
revised Conflict Tactics Scale (CTS) short form, which has previously documented
reliability and validity in both English and Spanish speaking samples (33, 34). Women were
asked whether they had ever been pushed, grabbed, or shoved, kicked bit, or punched, hit
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with something that hurt their body, choked or burned, forced to have sexual activities, or
physically attacked in some other way. Participants were asked if they had experienced these
events during adulthood, including both prior to and during the current pregnancy. Of the
few women who reported abuse during pregnancy (n=12), 33% also experienced abuse
during adulthood before this pregnancy. Thus, both periods were combined to represent IPV
exposure. A summary score for interpersonal violence was obtained by summing the number
of events experienced. Exposure was categorized as none (81%), 1 or 2 (11%), and 3 or
more (8%) types of adult IPV.

Community violence—Community violence was measured using the My Exposure to
Violence (ETV) survey (35), which has previously described acceptable internal
consistency, test-retest reliability, and validity. Women were asked whether they had either
directly experienced or witnessed specific events in the last year in their neighborhood,
including hearing gunshots, witnessing and/or experiencing shoving, hitting or punching,
knife attacks, and shootings. In addition, participants were asked about other factors known
to influence the impact of violence, including location, frequency, and identity of the victim
and/or perpetrator. Because the CTS assesses interpersonal violence, we only included items
from the ETV which occurred outside of the home.

To summarize responses to the multi-item community ETV questionnaire into a continuous
variable, we implemented previously described Rasch modeling techniques to produce
continuous scores while taking into account the severity and frequency with which each of
the violent acts was experienced or witnessed (36). While Rasch scores do not have an
absolute meaning, they have relative meaning; a lower score indicates a woman
experiencing less severe violence (e.g. pushing/shoving as opposed to stabbings/shootings)
and/or less frequent exposure compared to a woman with a higher score. We categorized
women with the lowest possible score into low exposure and used the median of the
remaining values as a cutoff, thus producing categories of low (49%), medium (26%) and
high exposure (24%) to community violence.

Discrimination—Perceived racial discrimination was measured using the Experiences of
Discrimination (EOD) Scale, which has previously documented high validity and reliability
in working class African Americans and Hispanics (37). The EOD has also been shown to
be sensitive to effects on preterm delivery and low birth weight (38). Women were asked
whether they had experienced unfair or bad treatment because of their race or ethnicity in
eight domains, including 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, or from the police or in the courts. Items were summed across each of the eight
situations to produce a summary score for discrimination. Discrimination categories of 0
(57%), 1 or 2 (21%), and 3 or more (22%) types of discrimination were created, with 1 or 2
types as the reference category based on previous work that demonstrated elevated health
risks in both the lowest and highest categories of racial discrimination in working class
black populations (39).

Other negative life events—During the prenatal home visit, participants were
administered The Crisis in Family Systems-Revised (CRYSIS-R), which assesses 63
potentially negative life events spanning several domains (financial, legal, career, stability in
relationships, safety in the home, safety in the community, medical issues pertaining to the
respondent, medical issues pertaining to others, housing problems, difficulty with authority,
and prejudice) occurring in the past six months (40). Participants were also asked to rate
each event as positive, negative, or neutral. This scale has been validated in both English
and Spanish in low income participants from urban settings (40). For each woman, we
summed up the number of domains for which she endorsed at least one event to produce a
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negative life event domains score. Negative life events were categorized as occurring in 0
domains (31%), 1 or 2 domains (40%), and 3 or more domains (29%) using tertile cut-
points.

Cumulative stress—A summary score of cumulative stress was created by combining the
four subscales of negative life events, racism, IPV, and community violence. We first
created quartiles of each of the subscales and created a dummy variable that equaled 1 if
they were in the upper quartile and the value of 0 if they were in the bottom three quartiles.
The cumulative stress measure was then created by summing over the dichotomous
variables. Categories of cumulative stress scores of 0 (46%), 1 (26%), and 2 or more (28%)
were then created. Because very few women had cumulative stress scores of more than 2
(n=17), we collapsed women who had cumulative stress scores of 2 or above into one
category.

Assessment of covariates
Information on sociodemographic factors, health behaviors, self-reported last menstrual
period, and pre-pregnancy weight and height was obtained in a baseline questionnaire.
Because maternal CRH levels rise from the second trimester onwards, we adjusted for
gestational age at time of blood draw, which was calculated using self-reported last
menstrual period in the baseline questionnaire. Race/ethnicity information was obtained
using the question, “Are you Hispanic or Latino?”, followed by “What is your race? (White/
Caucasian, Black/African American, Native Hawaiian or other Pacific Islander, Asian,
American Indian/Alaskan native or other)”. Women who responded “Yes” to identifying as
Hispanic/Latino were classified as Hispanic/Latino with one exception; women who
identified themselves as Hispanic/Latino and subsequently answered “Black/African” to the
race question were classified as Black. Women who responded “No” to identifying as
Hispanic/Latino were assigned into race/ethnicity categories based upon their answers to the
race question.

We also adjusted for other potential confounders identified as predictors of pregnancy CRH
in the literature, including parity, race/ethnicity, education, and pre-pregnancy BMI (36),
which was calculated as weight in kilograms divided by height in meters squared. We also
adjusted for nativity because of the documented difference in rates of poor birth outcomes in
U.S. versus foreign born populations in both Blacks and Hispanics.

ANALYSIS
Due to non-normality, all CRH values were log-transformed. Prior to examining our
associations of interest, we estimated mean levels of log CRH adjusted for gestational age at
blood draw by descriptive factors using ANCOVA. Linear regression was then employed to
compare mean levels of log CRH across categories of discrimination, interpersonal violence,
community violence, negative life events, and cumulative stress while adjusting for
gestational age at blood draw, education, parity, pre-pregnancy BMI, age, and nativity, and
race/ethnicity. Gestational age was added to regression models as a linear term because the
likelihood ratio test comparing models with and without a squared term for gestational age
was not statistically significant. We also considered whether the relationships may differ by
race/ethnicity in stratified analyses. To formally test for effect modification by race/
ethnicity, we entered cross-product terms between race and stress in subsequent models. The
test for effect modification by race/ethnicity was conducted using the type III sum of squares
test for the cross-product terms.
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RESULTS
Descriptive Statistics

The sample consisted primarily of women of Hispanic (63%) and Black (26%) race/
ethnicity (Table 1). The majority of these women had a high school education or less
(70.2%) and were foreign born (65.3%). Overall mean log CRH (SD) was 5.56 (1.22) pg/
mL. Mean log CRH (SD) was 5.99 (1.35) pg/mL in Whites, 5.44 (1.36) pg/mL in Blacks
and 5.53 (1.13) pg/mL in Hispanics. Although there was substantial variation within each
racial/ethnic group (Figure 1), there were no significant differences in mean log CRH levels
across racial groups (Table 1). A marginally significant inverse association was evident
between pre-pregnancy BMI and pregnancy CRH levels (p=0.06). Women in Project
ACCESS experienced high prevalences of each of the chronic stress domains, with 19%
reporting interpersonal violence, 43% reporting experiences of racial discrimination in at
least one category, and 51% reporting intermediate levels or above of community violence
(Table 2). Blacks were more likely than Hispanics to report the highest levels of negative
life events, interpersonal violence, and community violence. Spearman correlations between
individual stressor domains ranged from r=0.13 to 0.47 (Table 3). These moderate
correlations suggest that while there is some overlap, each subscale measures a distinct
domain of psychosocial stress.

Stress and CRH: Main Analysis
Table 4 shows the mean difference in log CRH related to increasing stress across the
different stressor domains considered in the study. In analyses using the sample as a whole,
we found no significant relationship between the individual stress measures (i.e.
interpersonal violence, community violence, racial discrimination, and other negative life
events) and CRH levels (Table 4, first column). Associations between increased levels of the
cumulative stress index and CRH were also not significant.

Stress and CRH: Race Stratified Analyses
Stratified analyses suggested effect modification by race/ethnicity (Table 4, columns 2 and
3). Among Blacks, discrimination was associated with CRH levels in a U-shaped pattern.
Compared to Black women reporting 1 or 2 types of discrimination, Black women reporting
no discrimination had CRH levels that were 1.24 log pg/mL greater (95% CI: 0.34, 2.13),
while Black women reporting 3 or more types of discrimination had CRH levels that were
1.43 log pg/mL higher (95% CI: 0.45, 2.42). In addition among Blacks, a relation between
increased exposure to community violence and higher CRH levels was suggested, with the
highest level of community violence associated with 0.68 greater log pg/mL (95% CI:
−0.14, 1.50) compared to low exposure to community violence, a difference that was
borderline significant (p=0.10). Finally, in Black mothers, the composite measure of
cumulative stress was associated with CRH levels in a dose response relation. In contrast,
among Hispanic women, we saw no associations of the individual stressors or cumulative
stress index with pregnancy CRH levels (Table 4, final column). Significant interactions
were found between Black race and racial discrimination (p for interaction = 0.006) and
higher cumulative stress (p for interaction = 0.002) associated with increased pregnancy
CRH levels. The interaction between Black race and increased community violence
exposure was also associated with higher levels of CRH though this interaction did not quite
reach statistical significance (p for interaction 0.06).

DISCUSSION
In this cohort composed of mostly low income minority women, we found no associations of
a number of chronic stressors considered independently or as a composite measure of
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cumulative stress with mid-pregnancy CRH when considered in the sample as a whole.
However, racism, community violence, and higher levels of cumulative stress were
associated with elevated CRH in Blacks, but not Hispanics in stratified analyses.

Our finding of no associations of a comprehensive range of chronic stressors with pregnancy
CRH in analyses including all racial/ethnic groups is consistent with published studies on
psychosocial stress and pregnancy CRH, which have been mostly null or moderate in effect
size (15–18). Of the few studies that have reported associations of psychosocial stressors
with pregnancy CRH, The Pregnancy Outcomes and Community Health (POUCH) Study in
Michigan found that the highest versus the lowest quartile of perceived stress was associated
with elevated second trimester CRH in women delivering at term but found no associations
with other measures including coping, hostility, mastery, anomie, and abuse (18). Another
group in Los Angeles reported that a higher composite score on anxiety and perceived stress
was associated with elevated CRH at 18–20 weeks gestation in preterm cases; this group
subsequently reported a positive association between pregnancy anxiety and CRH measured
later in pregnancy (28–30 weeks gestation) (19, 20). Few studies have focused on more
chronic stressors. Kramer et al. measured a number of chronic stressors including marital
strain, lack of money, and crowding and found no associations (16). Consistent with Project
ACCESS and POUCH study findings, Kramer et al. also found no associations with intimate
partner violence (16). To our knowledge, no prior studies have examined associations of
community violence and discrimination with pregnancy CRH levels nor considered a more
comprehensive cumulative measure of multiple stressors.

Adjusted for gestational age at blood draw, we saw the highest CRH levels in Whites,
followed by Hispanics, then Blacks, though these differences were not significant. Other
studies have reported higher CRH in whites than Hispanics (32) and three studies have
reported higher CRH levels in whites than Blacks (10, 18, 41). One study also reported
lower levels of pregnancy CRH in Hispanics than Blacks (41). The lower CRH levels among
Black women, who have higher rates of preterm birth and psychosocial stressors may seem
paradoxical. However, Holzman et al. observed that the association between CRH and
preterm birth was stronger in Blacks than Whites, suggesting that Blacks are more
susceptible to elevated CRH than Whites (42–44).

Our study is the first to examine whether associations of psychosocial stress and pregnancy
CRH differ by race/ethnicity. We observed that the associations of psychosocial stressors
were stronger among Black mothers as compared with Hispanic mothers. Notably, previous
work in Project ACCESS demonstrated that the relation between cumulative stress and
pregnancy cortisol levels (another marker of the pregnancy stress axis) also differed between
Blacks and Hispanics (30). In overlapping research, a study conducted among higher SES
women found that perceived racism was significantly associated with birth weight in
African Americans but not non-Hispanic Whites (45). Because birth weight has been
associated with products of the maternal fetal HPA axis (46), these findings provide indirect
support for racial differences in the effects of chronic stressors, including racial
discrimination, on maternal fetal HPA axis responses

Our findings of associations of community violence and discrimination with pregnancy
CRH in Black but not Hispanic women lends further support for racial/ethnic differences of
the associations between chronic stressors and hormones of the fetal-placental HPA axis.
Glynn et al. previously reported that the correlation between cortisol at 18–20 weeks with
CRH later in pregnancy was stronger in Blacks (r=0.39) and Hispanics (r=0.35) than in
Whites (r=0.09) (41). Because of the similar correlations between pregnancy CRH and
cortisol levels in Blacks and Hispanics in Glynn et al., their results may seem contradictory
to our findings of stronger associations of psychosocial stressors with pregnancy CRH in
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Blacks than Hispanics. However, because Glynn did not examine the relation between
products of the HPA axis and psychosocial stressors in that particular study, results cannot
be directly compared.

Despite both Hispanics and Blacks having comparably low educational attainment, income
levels, and access to healthcare, Blacks have twice the risk of preterm birth compared to
Whites. Hispanics (mostly of Mexican origin), have comparable risk of preterm birth when
compared to Whites, though it is important to note that the rates of poor birth outcomes vary
within the heterogeneous group of Hispanics (1, 47–49). Racial and ethnic differences in
physiologic stress responses may in part, help explain previously observed racial/ethnic
disparities in birth outcomes. Though we can only speculate, our findings imply that race
may be a marker for mediators of the fetal placental HPA response to chronic stress. Racial
differences in CRH and CRH receptor polymorphisms in non-pregnant individuals have
been described in the literature (50, 51), but the relevance of these studies to racial/ethnic
differences in pregnancy CRH levels or levels of these hormones in response to stress is
unknown. Differences in adaptive resources between racial/ethnic groups may also play a
role in effect modification by race that we observed. Compared to Blacks, Hispanics may
tend to have stronger and more extended social networks, though studies conflict and much
heterogeneity exists within each of these racial groups (52). In addition, differences in the
distribution of U.S. born versus foreign born women in Blacks and Hispanics may explain
differences of physiologic response to stress. While a slight majority of Black women in
Project ACCESS were U.S. born (59%), the vast majority of Hispanic women were foreign
born (86%). In both Blacks and Hispanic populations, foreign born women tend to have
better birth outcomes than women born in the U.S. (42–44) Better birth outcomes in foreign
born women have been hypothesized be due to culturally based protections, including social
support, religious beliefs, and positive pregnancy attitudes (53–55). Alternatively, better
birth outcomes in immigrants may be due to a self selection process because healthier
individuals are more likely to migrate (44). Further studies should examine whether
associations of both acute and chronic stressors with pregnancy CRH differ by race/ethnicity
in large samples of minority women as well as explore these potential pathways more
explicitly.

Our study has notable strengths. Ours is the first study to examine racial differences in such
a wide range of chronic stressors, including discrimination and community violence, in
relation to CRH. This enabled us to consider a more comprehensive measure of cumulative
stress in relation to prenatal CRH in this urban sample. We were also able to control for a
number of potential confounders. We also note limitations. The relatively small sample size
limited power to detect some associations (e.g. comparisons with whites in race-stratified
analyses). Secondly, the use of self-report measures to ascertain exposure to stressors may
have resulted in underreporting of exposures. We would expect underreporting to be random
with respect to CRH levels, thus biasing results towards the null. We also did not collect
information on illicit drug use or medications other than exogenous steroid use. Medications
and illicit drug use may vary by race/ethnicity and could potentially influence HPA
hormones, though data specifically in pregnant women are sparse. Finally, the assessment of
CRH at one time point may be a limitation given evidence that the rise of CRH over the
course of pregnancy (i.e., CRH trajectories) might be more relevant for distinguishing
subtypes of preterm birth (56).

Though our results require replication in larger samples, they suggest that the effects of
stress on pregnancy CRH differ between racial/ethnic groups. Further studies are warranted
to clarify whether associations of chronic stressors considered more comprehensively with
pregnancy CRH differ by race/ethnicity and whether such differences might help explain
disparities in pregnancy and perinatal outcomes related to race/ethnicity. Future studies
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should also include more than a single time point of CRH measurement. For example, it
would be of interest to examine the relationship between a comprehensive measure of
chronic stress and the trajectory of CRH over the course of pregnancy, whether this too may
differ by race/ethnicity, and how any altered trajectories may relate to preterm risk within
subgroups.
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Figure 1.
Distribution of CRH levels adjusted for gestational age at blood draw by racial/ethnic group.
Bars in box represent median and inter-quartile range.
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Table 1

Mean (SE) log prenatal CRH levels and descriptive characteristics in Project ACCESS

N (%) Mean log CRH level in pg/ml (SE)
*

p-value

Race/ethnicity 0.46

 White 20 (11.4) 5.69 (0.18)

 Black 46 (26.1) 5.45 (0.12)

 Hispanic 110 (62.5) 5.58 (0.08)

Nativity 0.88

 U.S. born 61 (34.7) 5.57 (0.10)

 Foreign born 115 (65.3) 5.55 (0.08)

Education 0.76

 Less than 12 years 68 (39.8) 5.60 (0.10)

 High school or GED 52 (30.4) 5.62 (0.11)

 Some college or more 51 (29.8) 5.51 (0.11)

Age 0.71

 Less than 20 26 (14.8) 5.60 (0.16)

 20 to less than 30 96 (54.6) 5.59 (0.08)

 30 or older 54 (30.7) 5.48 (0.11)

Parity 0.66

 0 52 (29.7) 5.65 (0.11)

 1 44 (25.1) 5.51 (0.12)

 2 or more 79 (45.1) 5.54 (0.09)

Pre-pregnancy BMI 0.06

 Less than 20 4 (2.9) 6.39 (0.40)

 20 to less than 25 45 (32.4) 5.71 (0.12)

 25 to less than 30 47 (33.8) 5.46 (0.12)

 30 or more 43 (30.9) 5.44 (0.12)

*
Adjusted for gestational length at blood draw
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Table 3

Spearman correlations (p-values) between individual stressor scores in Project ACCESS

community violence IPV discrimination

negative life event domains 0.47 (<0.0001) 0.23 (0.002) 0.22 (0.003)

racial discrimination 0.13 (0.08) 0.16 (0.03)

IPV 0.25 (0.0008)
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