
Mediators of Adverse Birth Outcomes Among Socially
Disadvantaged Women

Amelia R. Gavin, Ph.D.,1 Paula Nurius, Ph.D.,1 and Patricia Logan-Greene, Ph.D.2

Abstract

Background: Numerous studies find that socially disadvantaged women are more likely than socially advantaged
women to deliver infants that weigh less than normal and/or are born weeks prior to their due date. However,
little is known about the pathways that link maternal social disadvantage to birth outcomes. Using data from a
prospective cohort study, we examined whether antenatal psychosocial stress, substance use, and maternal health
conditions in pregnancy mediated the pathway between maternal social disadvantage and birth outcomes.
Methods: Analyses used structural equation modeling to examine data from a community clinic-based sample
(n = 2168) of pregnant women who completed questionnaires assessing psychosocial functioning and health be-
haviors as well as sociodemographic characteristics, which were matched with subsequent birth outcome data.
Results: Analyses revealed maternal social disadvantage predicted poorer birth outcomes through a mediated
pathway including maternal health conditions in pregnancy.
Conclusions: The findings demonstrate that maternal social disadvantage is associated with poor health status in
pregnancy, which in turn adversely affects birth outcomes. Results argue for more systematic attention to the
roles of social disadvantage, including life course perspectives that trace social disadvantage prior to and
through pregnancy.

Introduction

The purpose of this study was to examine the pathways
that link maternal social disadvantage and birth out-

comes including infant birth weight and gestational age at
birth. In the United States, infants born weighing less than
2500 grams have higher mortality and morbidity rates than
infants born at normal weight.1,2 Despite improvements in
obstetric care over the past two decades, the overall rate of
low birth weight increased from 6.9% in 1990 to 8.2% in 2009.3

Low birth weight has also been linked with health and chronic
disease risk across the life course. Studies show that low
weight at birth in combination with weight gain across the life
course is associated with cardiovascular events in adult-
hood.4,5 Low birth weight has also been linked to chronic
health conditions in adulthood including obesity,6 type 2 di-
abetes,7 and hypertension.8,9

Infants born prior to 37 completed weeks of gestation
represent a significant public health concern because prema-
ture birth is the leading cause of neonatal deaths not associ-
ated with birth defects.10 In the United States more than one
third of all infant deaths are estimated to be preterm related.11

The risk of adverse outcome declines as gestational age in-
creases; however, infants born between 34 and 36 weeks are
less healthy than infants born at term.12,13 Notably, over the
period 1990–2009 the percentage of infants born early has
increased in the United States from 10.6% to 12.1%.14 It has
been suggested that the increase in infants born prior to 37
completed weeks gestation is due to the rise in multiple births,
changes to labor and delivery procedures, advanced maternal
age, and maternal health conditions (e.g., obesity). However,
the exact causes of the increase in rates of early term infants
are unclear.13

Infants with decreased fetal growth and lower gesta-
tional age at birth are frequently born to women with
certain sociodemographic and health behavioral charac-
teristics, including younger and older maternal age, Afri-
can American race, chronic health conditions, low
socioeconomic status (SES), smoking, and illicit drug use.2

However, the independent effects of these maternal factors
in pregnancy explain only a small proportion of disparities
in birth outcomes.

One factor that may in part explain disparities in birth
outcomes is stress. Stress has been a frequently studied risk
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factor for decreased fetal growth and lower gestational age at
birth because maternal psychological health has the potential to
directly or indirectly affect the uteroplacental/fetal environ-
ment.15,16 Studies predominantly find a positive association
between antenatal stress and adverse birth outcomes. However,
research also shows that not all women who report high levels
of antenatal stress deliver infants with lower birth weight and
lower gestational age.17 This finding suggests these outcomes
may in part result from differential vulnerability to stress.

Evidence is mounting that among certain subpopulations
of pregnant women, exposure to social and economic disad-
vantage across the life course may compromise reproductive
health, thus reducing the chances of delivering healthy in-
fants.18–20 From this perspective, the prevalence of decreased
birth weight and lower gestational age may be related not
only to stress exposure during pregnancy, but also to the
stress response that has been patterned by exposures to
chronic and repeated stress across the life course.21 Specifi-
cally, this relationship may be the case among women from
socially and economically disadvantaged backgrounds, who
are more likely to report higher levels of psychosocial stress.22

In the present study we examine whether maternal social
disadvantage operates in conjunction with known risk factors
or independent of them to influence birth weight and gesta-
tional age at birth. Numerous studies have highlighted the
indicators of maternal social disadvantage during the ante-
natal period (e.g., poverty, low education, and not living with
a partner) that are associated with decreased fetal growth and
lower gestational age at birth.23–26 However, less is known
about the pathways that link these indicators of maternal
social disadvantage to birth outcomes.27 Our ability to effec-
tively address social and economic disparities in birth out-
comes may be improved if studies model the independent as
well as the interrelated pathways that link social, psycholog-
ical, behavioral, and biological factors during and prior to
pregnancy to adverse birth outcomes.28

Several potential pathways linking maternal social disad-
vantage and offspring birth outcomes have been suggested.29

First, repeated exposure to psychosocial stress may ‘‘weather’’
a woman’s endocrine, immune, and reproductive systems,
increasing the likelihood that she will deliver a premature and
low birth weight infant.30 Both animal and experimental
models have indicated that exposure to chronic and repeated
stress result in elevated basal cortisol levels and dysregulation
of the hypothalamic–pituitary–adrenal (HPA) axis.31 Hyper-
activity of the HPA axis may reflect the inability of a ‘‘worn-
out’’ HPA axis to self-regulate owing to chronically elevated
cortisol levels.31 Maternal exposures to psychosocial stress
can result in increased release of norepinephrine and cortisol,
which then activates placental corticotropin-releasing hor-
mone gene expression. Elevated maternal plasma levels of
this hormone have been linked to spontaneous preterm de-
livery and fetal growth restriction.32

Second, women experience psychosocial stress to varying
degrees based on their position in the social and economic
hierarchy.33 Social patterning indicates that individuals of low
SES are exposed to a greater number and variety of stressful
experiences, adverse interpersonal relationships, and lower
perceptions of control.34 Psychosocial processes involved in
responding to stressful events can amplify effects, such as
diminishing optimism and fostering negative cognitive and
affective states to a greater extent among those in lower SES

conditions.35,36 Further, maternal depression, a condition re-
lated to stress, is prevalent among women of childbearing age
because the onset of depression is often intertwined with re-
productive events.37 There is evidence that antenatal depres-
sion is linked to negative birth outcomes.38 Further, women
with low SES who reported antenatal depression tended to
give birth to infants who were born prior to 37 weeks of
completed gestation,38 which may be related to the higher
prevalence of antenatal depression among economically dis-
advantaged women.39

Antidepressants are the most commonly prescribed medi-
cation in pregnancy.40 Almost 8% of pregnant women were
prescribed antidepressants between 2004 and 2005, reflecting
a nearly fourfold increase in use since 1996.41 There is growing
evidence that antenatal exposure to antidepressants is asso-
ciated with negative birth outcomes.42,43 Also, studies have
shown women who use antidepressants during pregnancy
are more likely to have lower levels of education attainment,
are more often non-cohabitating, and are less likely to be
employed full-time.42,44

A third potential pathway links the effects of social disad-
vantage to birth outcomes via maternal substance use. Ma-
ternal smoking during pregnancy, for example, is considered
an important modifiable cause of adverse birth outcomes.45,46

In the United States, antenatal smoking is strongly associated
with low levels of maternal education,46 with women re-
porting 12 or less years of education having the highest
prevalence.47 During pregnancy, non-cohabitation is also as-
sociated with antenatal smoking.48 Chronic exposure to psy-
chosocial stress as a function of social disadvantage may also
contribute to the adoption or reinforce behavioral coping
mechanisms such as cigarette smoking and drug use49,50 that
may influence birth weight and gestational age at birth.46,51

Another pathway exists between maternal social disad-
vantage and maternal health conditions. Women with low
SES report higher levels of chronic illnesses during pregnan-
cy.52,53 Studies have also shown that pregnancy-related health
conditions and maternal health conditions in pregnancy
contribute to an increased risk of adverse birth outcomes.54–59

Using data from a prospective cohort study, we examined
the pathways linking maternal social disadvantage to birth
outcomes. Weathering theory posits that social disadvantage
influences health outcomes through physical embodiment
mechanisms as well as psychosocial and health behavior
pathways. Consistent with this theorizing, we investigated
whether antenatal psychosocial stress, antenatal substance
use, or maternal health conditions in pregnancy mediated the
pathway between maternal social disadvantage and offspring
birth outcomes.

Materials and Methods

Procedures

Questionnaires measuring antenatal psychiatric disorders,
including major depression symptoms based on DSM-IV di-
agnostic criteria, as well as sociodemographic and psycho-
social factors, were distributed by clinical staff as part of
routine clinical care. Questionnaires were self-administered
and patients could complete them in either English or Span-
ish, with interpreters available to patients who spoke neither
language. Exclusion criteria for the study included age less
than 15 years at the time of delivery, no ongoing prenatal care,
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and inability to complete the clinical questionnaire due to
mental incapacitation or language difficulties (i.e., no inter-
preter available). Written consent was obtained in order to
examine questionnaire data as well as automated medical
records. All study procedures were approved by the Uni-
versity of Washington Institutional Review Board.

Sample

Data stem from a longitudinal study of women who re-
ceived prenatal care at a single university academic medical
center from January 2004 to March 2010. The clinic serves a
diverse group of women with respect to race, SES, and med-
ical risk, with 46.5% reporting private health insurance cov-
erage and 51.6% reporting publically funded health
insurance.60 The percentage of those who declined to partic-
ipate was low (6.8%). The final sample for the present analysis
included 2168 women with complete information on infant
birth outcomes. Due to Health Insurance Portability and Ac-
countability Act regulations, it was not possible to compare
characteristics of participants with the women who declined
enrollment or were not approached by clinic staff to partici-
pate in the study.

Measures

Birth outcomes. Infant birth weight was recorded at the
time of delivery. Gestational age at birth was estimated from
the date of the first day of the last menstrual period (LMP) and
verified by a first or second trimester ultrasound. If LMP was
unknown or differed significantly from ultrasound, the ul-
trasound age was given preference. Analyses were conducted
on the birth weight in grams and gestational age at birth in
weeks for infants. Based on its distribution in the study, birth
weight was standardized.

Social disadvantage. Indicators included partner status
(living or not living with a partner/spouse), educational at-
tainment (less than high school, some high school, high school
graduate, some college, college graduate, and graduate school
or more), and employment status (employed part or full time,
electively not in labor force, or unemployed). Coding was in a
negative direction to indicate social disadvantage (e.g., lower
education reflected greater disadvantage). Maternal age was
not conceptualized to be a social disadvantage indicator, but it
was included separately as a measured variable to control for
its contribution to the model.

Psychosocial stress. The Patient Health Questionnaire
(PHQ) short form (15 items) was used to assess the severity of
antenatal depression symptoms based on DSM-IV diagnostic
criteria.61 As a depression symptoms severity measure, PHQ
scores can range from 0 to 27, based on the nine items that
comprise the depression module, which are scored from ‘‘not
at all’’ (0) to ‘‘nearly every day’’ (3).62 Antenatal stress was
measured using the Prenatal Psychosocial Profile stress scale,
which is a validated measure for use in pregnant popula-
tions.63,64 The stress scale had 11 items, including financial
worries, family problems, and recent loss of a loved one. Re-
spondents were asked to what extent each event was an issue
for them, ranging from no stress (0) to severe stress (3). In the
present study, both antenatal depression symptoms and
stress were summed and treated as continuous variables.

Antenatal psychiatric medication use, self-reported at the
time of the questionnaire, distinguished women who used
prescribed antidepressants (n = 140) or other psychiatric
medication (n = 40) during pregnancy from those taking no
psychiatric medication (1 = yes, 0 = no).

Antenatal substance use. Antenatal smoking and drug
use were measured using the Smoke-Free Families Prenatal
Screen65 and the Drug CAGE.66 In the present study, tobacco
use response categories were coded as 0 = never smoked/
prior smoker and 1 = current smoker. Drug use was also co-
ded as 0 = never used illicit drugs during pregnancy and
1 = used drugs during this period.

Maternal health conditions in pregnancy. Women were
asked to self-report if in the 3 years prior to their pregnancy
they had one or more of the following chronic medical con-
ditions: asthma, hypertension, arthritis, diabetes, thyroid
disorders, migraines, gastrointestinal disorders, cancer, sei-
zure disorders, heart failure/other heart disease, or a physical
disability. Data from automated medical records were used to
identify women who experienced hypertensive or diabetic
conditions during pregnancy. Women with pregnancy-related
hypertension or pre-existing hypertension in combination with
pregnancy-related hypertension were considered to have an-
tenatal hypertensive conditions. Women with pregnancy-
related diabetes were considered to have diabetic conditions in
pregnancy. Self-report of chronic medical conditions has been
shown to have validity compared with physician report.67 For
this study, we included all the listed medical conditions in the
measure, which was coded as an index with a range from 0 (no
health conditions in pregnancy) to 8.

Analytic strategy

The hypothesized intergenerational relations between
maternal social disadvantage, the mediators, and birth out-
comes were evaluated using maximum likelihood estimation
in Mplus 5.68 Modeling was done in two stages. First, we
evaluated the measurement model by conducting a confir-
matory factor analysis (CFA) of maternal social disadvantage,
psychosocial stress, antenatal substance use, and offspring
birth outcomes. Second, we analyzed the hypothesized
structural relations between latent maternal factors and birth
outcomes. We report three indicators of model fit assessment:
the chi-square estimate (v2), the comparative fit index (CFI),
and the root mean square error of approximation (RMSEA).

Missing data strategy

Multiple imputation procedures in Stata69 were not used to
generate the descriptive statistics with missing data (Table 1).
However, we evaluated the CFA and the structural relations
among model constructs in Mplus using weighted least
squares, which employs maximum likelihood estimation with
robust standard errors using numeric integration to impute
missing data.

Results

Descriptive and confirmatory factor analyses

Table 1 shows descriptive statistics for all study variables.
On average, gestational age of respondents’ infants at birth
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was 38.65 weeks (SD = 2.55) and mean birth weight was
3250 g (SD = 693.66). At enrollment, respondents were 30.5
years of age on average (SD = 6.13, range: 13–53 years).
Most of the women in our sample were married or living
with a partner, and about half were employed full or part-
time in the early stage of their pregnancy. Approximately
20% had a high school education or less, and about one
third reported advanced education (beyond 4 years of
college). The mean PHQ depression symptoms score was
3.57 (SD = 3.94) and the mean stress score was 14.73
(SD = 3.89), indicating that there were low levels of de-
pression symptoms and antenatal stress among the sample.
The prevalence of psychiatric medication use in pregnancy
was 8.3% and 7.1% of the respondents reported smoking
during pregnancy. The prevalence of drug use during

pregnancy was low (1.7%). On average, respondents re-
ported nearly two chronic health conditions during preg-
nancy.

The CFA of the constructs indicates support for the hy-
pothesized measurement model. Model fit was adequate
(v2 = 59.13, df = 19, CFI = 0. 98, RMSEA = 0.031) and all indi-
cators loaded significantly onto their respective latent factors.
Table 2 presents the results of the bivariate correlation ana-
lyses of the study variables. In general, variables anticipated
to have significant association with variables in theorized
pathways were consistent with expectations (e.g., social dis-
advantage indicators and psychosocial stress indicators).

Structural equation model

The structural equation model examined the effects of so-
cial disadvantage on birth outcomes, as well as psychosocial
stress, antenatal substance use, and health conditions in
pregnancy as mediators. Figure 1 presents the final model
showing the effects of these constructs on birth outcomes. Fit
of this model was satisfactory (CFI = 0.951, RMSEA = 0.050,
v2 = 184.57, df = 29, p < 0.001).

Social disadvantage significantly predicted greater psy-
chosocial stress in pregnancy (b = 0.43, p < 0.001), substance
use in pregnancy (b = 0.76, p < 0.001), and more health condi-
tions in pregnancy (b = 0.10, p < 0.001). Psychosocial stress was
significantly correlated with antenatal substance use (b = 0.39,
p < 0.001) and maternal health conditions (b = 0.24, p < 0.001)
as was substance use with maternal health (b = 0.16, p < 0.05).
Social disadvantage showed a significant indirect pathway to
offspring birth weight and gestational age at birth through
health conditions in pregnancy (b = - 0.025, p < 0.001).

Health conditions in pregnancy predicted lower offspring
weight and gestational age at birth (b = - 0.24, p < 0.001). So-
cial disadvantage, psychosocial stress, and antenatal sub-
stance use were all significantly correlated with birth
outcomes at the bivariate level (Table 2). Although in the ex-
pected direction, they did not achieve significance in the
multivariate model (Fig. 1).

Discussion

This paper supports the importance of stress factors as
significant contributors to women’s reproductive health, in-
cluding risk of adverse birth outcomes represented by low
birth weight and lower gestational age at birth. Findings
supported hypotheses that distal stress stemming from ma-
ternal social disadvantage conveys significant risk to health

Table 1. Descriptive Statistics for Study Variables

in the Sample

Variablea Mean (SD) or %

Infant characteristics
Gestational age at birth (weeks) 38.65 (2.55)
Birth weight (g) 3250 (693.66)

Maternal characteristics
Age (years) 30.5 (6.13)

Marital status
Married or living with a partner 87.7%
Not living with a partner 12.2%

Employment status
Full or part-time 55.5%
Not in the labor force 44.5%

Educational attainment (years)
£ 8 1.8%
9–11 8.4%
12 9.4%
13–15 22.0%
16 25.7%
‡ 17 32.4%

Antenatal psychosocial stress 14.73 (3.89)
Antenatal depression 3.57 (3.94)
Antenatal psychiatric medication use 8.3%
Antenatal smoking 7.1%
Antenatal drug use 1.7%
Health conditions in pregnancy 1.81 (1.81)

aGestational age range, 18.57–46.42 weeks; birth weight range,
109–5198 grams; maternal age range, 15–53 years; psychosocial stress
scores range, 11–41; Patient Health Questionnaire (depression) scores
range, 0–24; health conditions in pregnancy range, 0–8.

Table 2. Bivariate Correlations Among Study Variables
a

Latent variables and mediators 1 2 3 4 5 6

1. Maternal social disadvantage —
2. Offspring birth outcomes - 0.139*** —
3. Psychosocial stress 0.485*** - 0.119*** —
4. Antenatal substance use 0.787*** - 0.180** 0.561*** —
5. Health conditions in pregnancy 0.162*** - 0.262*** 0.262*** 0.180*** —
6. Maternal age - 0.612*** 0.019 - 0.164*** - 0.423*** 0.054* —

aAll standardized correlation coefficients were estimated using maximum likelihood estimation.
*p < 0.05.
**p < 0.01.
***p < 0.001.
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during pregnancy and to adverse birth outcomes. This study
extends epidemiological findings, adding to our under-
standing of the erosive pathways through which stress con-
tributes to persistent health disparities related to offspring
low birth weight and lower gestational age at birth.

The finding that maternal social disadvantage was not di-
rectly associated with birth outcomes is consistent with some
studies,23–26 but not other earlier findings that demonstrated
direct effects.20,70 One reason for our data showing no direct
effect may be the magnitude of effects represented through
mediated pathways. Specifically, social disadvantage mani-
fests significant pathways directly to maternal psychosocial
stress, substance use, and health, as well as indirectly to birth
outcomes mediated through maternal health. Cumulatively,
social disadvantage demonstrated considerable influence in
this model on pregnancy health and birth outcomes. Thus,
although social disadvantage characteristics are not always
changeable within the context of pregnancy, these character-
istics are often associated with factors that are mutable,71,72 as
is the case with our findings related to stressful event expo-
sures, depression, and substance use.

Worsening trends in birth outcomes have been associated
with increasing maternal age, particularly for women with
socially disadvantaged backgrounds.33,73 We too found that
older mothers had more negative birth outcomes, indicated
by the direct pathway from maternal age, a trend most likely
due to health conditions that affect offspring outcomes.
Moreover, younger mothers also appeared at risk for negative

birth outcomes. Bivariate correlations demonstrated that
younger women were more likely to use illicit substances,
have elevated psychosocial stress, and have higher levels of
social disadvantage. Thus, younger and older women are
likely to need special, yet differential attention to address their
risk considerations. Educational, support, and care coordi-
nation services that attend to psychosocial and socioeco-
nomic factors in addition to clinical health indicators appear
promising.74

Use of psychiatric medications as a stress intervention re-
quires caution. There is evidence suggesting that antenatal
exposure to antidepressant medication is associated with in-
creased risk of adverse birth outcomes.75,76 Our findings in-
dicate a fit for antenatal psychiatric medications within a
psychosocial stress factor, which is significantly associated
with both substance use and impaired maternal health. Our
findings suggest that social interventions, instead of or in
concert with the use of psychopharmaceutical medications,
may provide more direct stress relief stemming from social
disadvantage and proximal life stressors, thus attenuating the
strength of these risk factors.

The significant associations of social disadvantage to
pregnancy health, and indirectly to adverse birth outcomes
through pregnancy health, are consistent with the literature
on allostatic load, the wear and tear on the body’s adaptive
systems leading to dysfunction over time.17,77 Exposure to
chronic and repeated stress results in elevated basal cortisol
levels and dysregulation of the HPA axis,78 which in turn may

Social
Disadvantage

Psychosocial
Stress

Antenatal 
Substance Use

Maternal Health
Conditions

Age

Offspring
BirthOutcomes

Partner

Depression Stress

Birth weight
Gestational 

age

DruguseSmoking

Employment Education

-0.54*** -0
.2

4*
**

0.4
3*

**

0.76***

0.10***

0.16*

0.
39

**
*

0.05ns
0.03 ns

-0
.14

ns

-0
.0

8*
*

0.24***

Medications

FIG. 1. The SEM and the standardized model parameter estimates. Coefficients are standardized regression estimates (b).
Solid lines represent regression paths that are significant at p < 0.05 or greater; dotted lines are not significant. Single-headed
arrows are regression paths; double-headed arrows are correlations. ns, nonsignificant; *p < 0.05; ** p < 0.01; *** p < 0.001.
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lead to immune-inflammatory dysregulation.31 Dysregula-
tion of the HPA axis and the immune system are two possible
mechanisms by which exposure to chronic stress may con-
tribute to preterm labor.79 Women experience allostatic load
to varying degrees based on their position in the economic
and social hierarchy. For example, women from low SES
backgrounds and those who are unmarried (not living with a
partner) appear to be more likely to experience maternal
health conditions in pregnancy, which may contribute to their
increased risk of delivering lower birth weight and/or lower
gestational age infants.54–59

The presence of significant effects here by both social dis-
advantage and health conditions in pregnancy reflect this dual
layering of stress sources and the adverse implications for birth
outcomes. As noted, cumulative stress models point to dysre-
gulatory cascades across physiological systems, transferring
effects of stress to birth outcomes. In this light, conditions such
as lower offspring birth weight and lower gestational age at
birth are profitably viewed as chronic diseases,80 both in their
own right as outcomes but also as ‘‘wayside markers’’ of the
chronic disease process and eroding health status that leads to
subsequent health disorders. From a life course stress load
perspective, adverse birth outcomes are a manifestation of the
chronic disease process by which endocrine and immune sys-
tems may be affected by the cumulative effect of maternal social
disadvantage prior to conception.

Although both maternal psychosocial stress and social
disadvantage were significantly associated with substance
use during pregnancy, the pathway from substance use to
birth outcomes did not achieve significance. This stands in
contrast to findings that have demonstrated important links
between smoking and drug use to adverse birth out-
comes.45,46,51 Possible explanations for this divergent result
include measurement limitations (e.g., the inability to com-
pare self-reports of antenatal drug use to biological data) that
did not adequately capture substance use in pregnancy, as
well as shared variance with psychosocial distress, such as
self-medicating as a stress coping behavior. Therefore, the
pathways from psychosocial stress to birth outcomes may be
indirectly capturing correspondence with substances such as
tobacco and illicit substance use. Histories of smoking and
alcohol and drug use prior to pregnancy have demonstrated
significant prediction of subsequent adverse birth outcomes,18

suggesting the value of their inclusion in research and
screening on the basis of life course contributors.

These findings argue for the utility of considering adverse
birth outcomes in stress embodiment terms. As with other
health outcomes, there are multiple pathways through which
cumulative stressors may impact pregnancy outcomes, such
as behavioral, neuroendocrine, immune, and vascular mech-
anisms, that have established links to adverse health out-
comes. Like other stress-related dysregulation of physiologic
systems, the female reproductive axis is vulnerable to the
‘‘wear and tear’’ of cumulative stress. Rich-Edwards and
Grizzard80 point to cascade effects that may be involved, such
as adverse kindling or priming effects of stress on the HPA
axis that yield stress arousal pathology, leading to problem-
atic vascular responses to stress. Although an argument that
‘‘more bad things are worse’’ has intuitive logic, stress is
neither inherently nor universally injurious. The stress re-
sponse system is designed to galvanize and support systems
to cope with threats, serving to protect the organism and

preserve health, even potentially fostering adversarial
growth.81,82 Our findings suggest this nuance, with both
positive and negative pathways from stress to birth outcomes.
For example, women with higher levels of stress and lower
levels of coping and support resources are more likely to be
prescribed psychiatric medications, whereas those with
greater supports and less impaired stress response systems
are more likely to effectively manage their stress and experi-
ence better health outcomes. To date, limited inclusion of
protective factors in research related to adverse birth out-
comes precludes full testing of constructs such as health
hardiness or resilience relative to birth outcomes.

The findings from this study should be interpreted in light
of several limitations. First, respondents were recruited from a
community-based sample from a single geographic region.
Although the sample characteristics included a range of social
disadvantage characteristics, the representation of women
with low SES and single women is lower than in some regions.
Given the role of clinic staff in consenting women to partici-
pate in the study and Health Insurance Portability and Ac-
countability Act regulations, we did not have data on who
was approached to participate in the study. Thus, our study
results may not be fully generalizable to other populations of
pregnant women. In addition, detailed information was not
available on prior mental health conditions, medications, in-
come, and nonparticipants. Further, self-reported antenatal
drug use in the sample was low. However, we were unable to
compare maternal self reports with biological data, which
may have resulted in under-reporting. Finally, we did not
have complete information on antenatal medication use for
the entire cohort, and therefore we could not determine the
specific link between individual medication and risk of ad-
verse birth outcome.

These findings direct attention to accessible targets during
pregnancy—such as social and behavioral interventions to
reduce economic strain stemming from social disadvantage,
reduce psychosocial stressors and associated emotional dis-
tress, and augment personal resources that serve to buffer
stress (e.g., reducing social isolation, increasing instrumental
supports). One set of interventions focuses on stress relief and
management. Supportive evidence found in the general
population is being mirrored in applications with pregnant
women. Examples include muscle and guided imagery re-
laxation, breathing retraining, meditative exercises such as
yoga, and mindfulness interventions.83–87 Social disadvan-
tage and stress obviously carry a range of potential targets.
Services to support smoking and drug or alcohol cessation,
interpersonal treatment for depression or other emotional
disorders, specialized services such as shelter or case man-
agement for violence-exposed women, and medical assistance
or other economic supports are among those suggested by the
current findings.88,89 Pivotal to success is routine screening for
economic and psychosocial issues (e.g., stress, depression,
violence) during each trimester in pregnancy as well as the
postpartum period.

Conclusions

Although adverse birth outcomes continue to rise and in-
terventions designed to reduce antenatal stress are in their
infancy, the role of stress and its potential as an intervention
target have not yet been sufficiently explored. The current
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results support the premise that maternal social disadvantage
prior to and during pregnancy is likely to affect inequalities in
relation to pregnancy health and adverse birth outcomes.
Moreover, social disadvantage is strongly associated with
psychosocial stress and antenatal substance use, which sig-
nificantly contribute to greater maternal health conditions.
Moreover, these adverse birth outcomes set the stage for in-
equalities in infant health as well as subsequent life course
health impairment.90
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