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Abstract

Objective—To assess the relationships between self-reported psychosocial stress and preterm
birth, hypertensive disease of pregnancy, and small-for-gestational-age birth, and to assess the
extent to which these relationships account for racial and ethnic disparities in these adverse
outcomes.

Methods—Self-reported measures of psychosocial stress (perceived stress, depression, racism,
anxiety, resilience, and social support) were collected during pregnancy among a racially and
ethnically diverse cohort of women enrolled in a prospective observational study of nulliparous
women with singleton pregnancies, from eight clinical sites across the United States, between
October 2010 and May 2014. The associations of preterm birth, hypertensive disease of pregnancy;,
and small-for-gestational-age birth with the self-reported measures of psychosocial stress as well
as with race and ethnicity were evaluated.

Results—The study included 9470 women (60.4% non-Hispanic white, 13.8% non-Hispanic
black, 16.7% Hispanic, 4.0% Asian, and 5.0% other). Non-Hispanic black women were
significantly more likely to experience any preterm birth, hypertensive disease of pregnancy, and
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small-for-gestational-age birth than were non-Hispanic white women (12.3 vs. 8.1%, 16.7% vs.
13.4%, and 17.2% vs. 8.6%, respectively; P < .05 for all). After adjusting for potentially
confounding factors, including the six different psychosocial factors singly and in combination,
non-Hispanic black women continued to be at greater risk for any preterm birth and small-for-
gestational-age birth compared to non-Hispanic white women.

Conclusion—Among a large and geographically diverse cohort of nulliparous women with
singleton gestations, non-Hispanic black women are most likely to experience preterm birth,
hypertensive disease of pregnancy, and small-for-gestational-age birth. These disparities were not
materially altered for preterm birth or small-for-gestational-age birth by adjustment for
demographic differences, and did not appear to be explained by differences in self-reported
psychosocial factors.

Introduction

Preterm birth remains a major public health problem, responsible for a large proportion of
short- and long-term morbidity among newborns and for tens of billions of dollars a year in
healthcare costs in the United States.> Over decades, there has been little reduction in the
frequency of preterm birth.2 Equally recalcitrant to reduction has been the racial disparity in
preterm birth. Specifically, non-Hispanic black women have rates of preterm birth that are
more than fifty percent higher than non-Hispanic white women.3

The reasons for this racial disparity remain uncertain, although social determinants of health
have been proposed as one likely etiology.# For example, women from households with
lower incomes have a greater frequency of adverse pregnancy outcomes, including preterm
birth.> Such socio-demographic metrics, however, do not fully explain the observed
difference in outcomes related to race; hon-Hispanic black women remain at greater risk of
preterm birth than their white counterparts even after accounting for income status.®
Similarly, attempts to adjust for other socio-demographic differences have not explained the
observed racial disparity.

It is possible that measures such as income do not adequately capture differences in the
environment that are experienced by women of different races and ethnicities. For example,
black women are more likely to have more perceived stress, more depressive symptoms, and
less social support than white women, regardless of income.” Given the potential
relationship between psychosocial stress and preterm birth, a disparity in the former may be
at the root of the disparity in the latter.8 The objective of this analysis was to assess the
relationships between self-reported psychosocial stress and preterm birth, and to assess to
what extent this relationship accounts for racial and ethnic disparities in preterm birth,
among a large cohort of prospectively evaluated nulliparous women.

Materials and Methods

The “Nulliparous Pregnancy Outcomes Study: monitoring mothers-to-be (nuMoM2b)” is a
prospective cohort study in which 10,038 nulliparous women with singleton pregnancies
were enrolled from geographically-diverse hospitals affiliated with 8 clinical centers. Full
details of the study protocol have been published previously.® In brief, women were eligible
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for enrollment if they had a viable singleton gestation, had no previous pregnancy that lasted
more than 20 weeks of gestation, and were between 6 weeks 0 days’ gestation and 13 weeks
6 days’ gestation at recruitment. Exclusion criteria were: maternal age less than 13 years,
history of 3 or more spontaneous abortions, current pregnancy complicated by a suspected
fatal fetal malformation, known fetal aneuploidy, assisted reproduction with a donor oocyte,
multifetal reduction, or plan to terminate the pregnancy. Patients also were excluded if they
were already participating in an intervention study anticipated to influence pertinent
maternal or fetal outcomes, were previously enrolled in the nuMoM2b study, or were unable
to provide informed consent. A common protocol and manual of operations were used for all
aspects of the study. Each site’s local governing Institutional Review Board approved the
study and all women provided informed written consent prior to participation.

Participant data were collected by trained research personnel during three antepartum study
visits. These visits were scheduled to occur between 6 weeks 0 days’ and 13 weeks 6 days’
gestation (Visit 1), 16 weeks 0 days’ and 21 weeks 6 days’ gestation (Visit 2), and 22 weeks
0 days’ and 29 weeks 6 days’ gestation (Visit 3). A woman’s self-identified race and
ethnicity was categorized as non-Hispanic white, non-Hispanic black, Hispanic, Asian or
“other”. Interviews at the visits included assessments of psychosocial factors, which were
chosen to represent different domains of experience (e.g., perceived stress, social support,
resilience). The assessments used in this analysis were as follows: Cohen’s 10-item
Perceived Stress Scale (PSS)10 at visit 1; the trait subscale of the Spielberger State-Trait
Anxiety Inventory (STAI-T)! at visit 1; the Connor-Davidson Resilience Scale (CD-
RISC)12 at visit 2; the Multi-Dimensional Scale of Perceived Social Support (MSS) at visit
113: the Krieger Racism Scale at visit 214; and the Edinburgh Postnatal Depression Scale
(EPDS)!® at visit 1. These instruments are psychometrically valid for women of different
race and ethnicity in this study population, and differences in the assessments according to
race and ethnicity have been described previously.”16 At least 30 days after delivery, trained
and certified chart abstractors reviewed the medical records of all participants and recorded
final birth outcomes.

The outcomes assessed in this analysis included preterm birth of a liveborn or stillborn
infant for any cause between 20 weeks 0 days and 36 weeks 6 days of gestation,
hypertensive disease of pregnancy and small-for-gestational age birth (<10t percentile birth
per the Alexander curvel?). Spontaneous preterm birth was defined as delivery that occurred
subsequent to spontaneous onset of preterm labor or premature rupture of the membranes.
Medically-indicated preterm birth was defined as preterm delivery after induction or
cesarean delivery without labor. Hypertensive disease of preghancy was considered to have
occurred in the presence of antepartum gestational hypertension, or antepartum, intrapartum,
or postpartum preeclampsia or eclampsia.

The analysis was performed using a series of multivariable logistic regression equations with
each selected adverse pregnancy outcome as the dependent variable. For each outcome, in
model 1, race-ethnicity was the only independent (predictor) variable, while in model 2, the
covariates of maternal age, pre-pregnancy body mass index (BMI), smoking, and medical
co-morbidities (an indicator variable for any of the following: diabetes mellitus, chronic
hypertension, asthma and kidney disease) were added to the equation. Socio-economic
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indicators were not included in these models given the potential for collision bias with the
main dependent (adverse pregnancy outcome) and exposure (stress) variables. In a final step,
each model had a single psychosocial measure (e.g., PSS score) added to the covariates in
model 2 in order to evaluate (1) whether there was a significant association between the
scores of the particular psychosocial measure and the adverse pregnancy outcome and (2)
whether addition of that measure substantially changed the magnitude of the odds ratios
associated with race-ethnicity. Each psychosocial measure was entered as a dichotomous
variable based on cutoffs chosen a priori. Most often, a quartile cut-point for the score was
selected that reflected the quartile of those with the greatest psychosocial burden (e.g., the
greatest perceived stress or the least social support).” For the Edinburgh Depression survey, a
participant was categorized according to whether her score was at least 10 or whether she
admitted to suicidal ideation given that this threshold and response, respectively, indicate an
increased risk of clinical depression. For the Krieger Racism instrument, because the upper
75t percentile for the population was a score of 0, a score of 3 or more (i.e., 6.6% of the
population) was used to define those with the greatest perceived exposure to racism.’

Given the potential that consideration of all scores at once, rather than one at a time, would
more adequately reflect a woman’s psychosocial milieu, we also used latent profile analysis
to discern groups of women with similar patterns of responses to the set of psychosocial
assessments. The group assignment variable resulting from the latent profile analysis was
added to the model 2 covariates, as had been done with the individual scores. The latent
profile analyses were conducted using Mplus software version 7.4.18 The most appropriate
number of classes (profiles) was determined based on model fit indices, including the
Akaike information criteria (AIC) and sample size-adjusted Bayesian information criteria
(BIC), as well as the Vuong-Lo-Mendell-Rubin and bootstrapped likelihood ratio tests to
assess improvement in fit with inclusion of an additional class.19-2

Logistic regression equations were used to estimate odds ratios and 95% confidence
intervals. A p value < .05 was used to define statistical significance and all tests were two-
tailed. No correction was made for multiple comparisons. Analyses were conducted using
SAS/STAT software, version 9.3 or higher (SAS Institute Inc., Cary, NC, USA).

Of the 10,038 women enrolled in this prospective cohort, 9,470 were eligible for the present
analysis (figure 1). Among eligible women, 5,721 (60.4%) were non-Hispanic white, 1,307
(13.8%) were non-Hispanic black, 1,586 (16.7%) were Hispanic, 379 (4.0%) were Asian,
and 477 (5.0%) were of another race or ethnicity.

Frequencies of preterm birth (overall, medically-indicated, and spontaneous), hypertensive
disease of pregnancy, and small-for-gestational-age birth are presented in table 1. All
adverse pregnancy outcomes were most common among non-Hispanic black women, who
were significantly more likely to experience these outcomes compared to non-Hispanic
white women (Table 2, model 1). Hispanic women and Asian women were less likely to
experience hypertensive disease of pregnancy than non-Hispanic white women, and all
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groups were more likely to have a small-for-gestational-age birth than non-Hispanic white
women.

After adjusting for potentially confounding factors (Table 2, model 2), some of the
associations of race and ethnicity with adverse pregnancy outcomes were attenuated, with
the greatest reduction in risk for medically-indicated preterm birth among non-Hispanic
black women. However, non-Hispanic black women continued to be at greater risk for any
category of preterm birth and women in all other race-ethnicity categories continued to be at
greater risk of small-for-gestational-age birth compared to non-Hispanic white women.

When each psychosocial measure was added separately as a covariate to the model 2
covariates (Table 3), two notable findings were evident. First, in no case did the entry of a
score from a psychosocial measure materially alter the observed association between race-
ethnicity and adverse pregnancy outcome. Second, with the exception of perceived social
support, there was no evidence that scores indicating greater psychosocial burden were
independently associated with any of the adverse pregnancy outcomes. In the case of social
support, women with scores indicating the least social support had statistically greater odds
of any preterm birth, medically-indicated preterm birth, and small-for-gestational-age birth,
although the magnitudes of association were small and the 95% confidence intervals on the
odds ratios barely averted crossing 1.

Lastly, a latent profile analysis was conducted to identify groups of women with similar
patterns in scores across psychosocial measures. This analysis identified 4 groups of women
(figure 2). Those in class 1 (3% of sample) had average scores on all measures except for
very low scores on social support. Those in class 2 (23% of sample) had the highest levels of
depression, stress, and anxiety and the lowest resilience. Those in class 3, who represented
the majority (68%) of the sample, had slightly below average values for depressive
symptoms, racism, stress, and anxiety, and slightly above average values for social support
and resilience. Finally, those in class 4 (6% of sample) had average values on all measures
except for very high values for the racism instrument. Addition of these classes into the
multivariable equation (table 3), yielded no significant associations between class and any
adverse pregnancy outcome.

Discussion

Among a large and geographically diverse cohort of nulliparous women, we have found that
non-Hispanic black women are most likely to experience adverse pregnancy outcomes such
as preterm birth, hypertensive disease of pregnancy, and small-for-gestational-age birth. The
evident disparity between non-Hispanic black and white women was not materially altered
for all preterm birth or small-for-gestational-age birth by adjustment for demographic
differences, such as maternal age and pre-pregnancy body mass index. Moreover, it did not
appear to be explained by differences in self-reported psychosocial factors, such as those
related to perceived stress, depression, racism, or social support. Also, the covariates
representing these psychosocial factors largely were not significantly associated with higher
odds of the adverse pregnancy outcomes. Perceived social support was the one exception,
with the perception of low support being associated with all preterm birth, iatrogenic
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preterm birth, and small-for-gestational-age birth, although the magnitude of this association
was very weak.

The etiology of the persistent racial and ethnic disparities in adverse pregnancy outcomes
remains uncertain, although an origin related to social determinants of health has been
considered to have biologic plausibility.® There is some evidence that differences in social
circumstances can translate into physiologic differences that could adversely affect
pregnancy. For example, chronic exposure to stress has been related to derangements in the
hypothalamic-pituitary axis and the immune system that can affect placental function and
pregnancy maintenance.22-24

Yet, the specific exposure, or set of exposures, most related to — and potentially responsible
for — adverse pregnancy outcomes has not been established. Because the racial and ethnic
disparity in adverse pregnancy outcomes is not solely related to disparities in income,
investigators have focused upon types of psychosocial burdens that transcend financial
deprivation. For example, nulliparous non-Hispanic black women, regardless of income,
were more likely to have a higher psychosocial burden score on all of the measures utilized
in this study.’ Yet, studies have not demonstrated a consistent relationship between self-
reported measures of these psychosocial burden and adverse pregnancy outcomes, or that
these measures account for the observed racial-ethnic disparities.5:25

Several reasons for the inconsistency in outcomes have been postulated, including that
different studies have used different instruments to quantify the exposure, that single scores
may not adequately represent a woman’s psychosocial milieu, and that the sample sizes or
the extent of data collection have not been adequate.2® In the present study, we attempted to
overcome these limitations. In this study, we prospectively enrolled over 10,000 women and
used trained research staff to collect both exposure and outcome data using a detailed and
consistent protocol. Multiple instruments, representing a variety of domains related to
psychosocial status, were evaluated singly and in combination in an effort to better represent
the totality of the psychosocial environment.

Despite these approaches, we were largely unable to detect significant relationships or
strong associations between measures of psychosocial status and more frequent adverse
pregnancy outcomes, or demonstrate that these measures alter the association between race-
ethnicity and adverse pregnancy outcomes. It cannot be known whether the investigation of
other populations or the use of other self-reported measures might yield different results.
Also, because individual subgroups were relatively small, the possibility of that actual
differences exist but were undetected cannot be dismissed. And, our study results do not
preclude a contribution of the social environment to health or preghancy outcomes. These
results do, however, suggest that the exact nature of that relationship and the most relevant
exposures remain uncertain and require further elucidation. Mechanistic considerations
aside, the results also demonstrate that it is unlikely that attempts at developing models for
prediction of adverse pregnancy outcomes will benefit from inclusion of results from
instruments such as those included in the present analysis.
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Figure 2.
Patterns of response to psychosocial assessments using latent profile analysis
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