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Abstract
Objectives Studies examining risk factors for preterm birth (PTB) such as psychosocial stress are often focused on women 
with a history of PTB; however, most preterm babies are born to women with no history of preterm birth. Our objective was 
to determine if the relationship between psychosocial stress and PTB is altered by parity. Non-Hispanic black (NHB) women 
have increased psychosocial stress and PTB; therefore, we further aimed to determine if race alters the relationship between 
psychosocial stress, parity, and PTB. Methods We performed a secondary analysis of the Healthy Pregnancy, Healthy Baby 
Study comparing pregnant women who were primiparous (first pregnancy), multiparous with history of preterm birth, or 
multiparous with history of term birth. Perceived stress, perceived racism, interpersonal support, John Henryism and self-
efficacy were measured using validated instruments. Logistic regression was used to model the effect of psychosocial stress 
on PTB stratified by parity and race. Results The analysis entire cohort included 1606 subjects, 426 were primiparous, 268 
had a history of presterm birth, and 912 had a history of term birth. In women with a history of term birth, higher self-
efficacy was associated with lower odds of spontaneous PTB, and this association was amplified in NHB women. In women 
with a history of spontaneous PTB, John Henryism Active Coping was associated with lower odds of spontaneous PTB in 
the index pregnancy. Conclusions for Practice The relationship between psychosocial stress and PTB may be mediated by 
parity and race.

Keywords Psychosocial stress · Preterm birth · Parity · Race

Significance

What is already known on the subject? Women with a his-
tory of preterm birth are at risk for recurrence; however, 
most preterm babies are born to women with no history 
of preterm birth. Preterm birth is multifactorial and some 
studies suggest psychosocial stress may be a risk factor. 
What this study adds? Our findings suggest instruments for 
measuring psychosocial stress may be important tools for 
identifying multiparous women with a history of term birth 
who are at increased risk for preterm birth in their current 

pregnancy. These instruments may be especially relevant 
for NHB women who are high risk for preterm birth and 
psychosocial stress.

Introduction

Preterm birth is the leading cause of neonatal morbidity and 
mortality (Mathews and MacDorman 2013). Parity is one 
of the most powerful predictors of preterm birth. Women 
with history of preterm birth are at greatest risk, with a 30% 
chance of recurrence (Laughon et al. 2014; Mercer et al. 
1999). Comparatively, the incidence of preterm birth in pri-
miparous women (first pregnancy) is 10%, and women with 
a history of term birth have the lowest incidence at 4% (Dek-
ker et al. 2012; Kazemier et al. 2014). Given the easily iden-
tifiable increased risk, many preterm birth prevention studies 
have focused solely on women with a history of preterm 
birth. However, these studies ignore the remaining major-
ity of the pregnant population, namely primiparous women 
and women with a history of term birth. Although the risk 

 * Sarahn Wheeler 
 sarahn.wheeler@duke.edu

1 Division of Maternal Fetal Medicine, Department 
of Obstetrics and Gynecology, Duke University School 
of Medicine, DUMC Box 3967, Durham, NC 27710, USA

2 Clinical and Translational Science Institute, Duke University 
School of Medicine, Durham, NC, USA

3 Department of Biostatistics and Bioinformatics, Biostatistics 
Core, Duke University of Medicine, Durham, NC, USA

http://orcid.org/0000-0001-8384-3721
http://crossmark.crossref.org/dialog/?doi=10.1007/s10995-018-2523-0&domain=pdf


1431Maternal and Child Health Journal (2018) 22:1430–1435 

1 3

of preterm birth is lower in these populations, when preterm 
birth occurs in these women, it is equally problematic. It is 
therefore imperative to include women with varying parities 
when examining PTB risk factors.

Multiple risk factors are associated with spontaneous pre-
term birth including maternal anatomic anomalies (e.g. short 
cervix, uterine anomalies), uterine distension from multi-
fetal gestation, infection, behavioral factors (e.g. smoking, 
substance use), and psychosocial stress (Borg et al. 2013). 
Psychosocial stress encompasses anxiety derived from per-
ceived (e.g. gender or racial discrimination) and tangible 
pressures (e.g. food scarcity or homelessness) across the 
life-course. Stress induces physiologic changes including 
elevations in cortisol releasing hormone (CRH), which leads 
to increases in prostaglandins and inflammatory cytokines, 
both of which are associated with uterine contractions and 
spontaneous preterm birth (Guendelman et al. 2008; Levine 
et al. 2016; Ruiz et al. 2016). Despite biologic plausibil-
ity, studies examining the impact of psychosocial stress on 
preterm birth have shown inconsistent results (Arbour et al. 
2012; Khashan et al. 2009; Kramer et al. 2011, 2009), pos-
sibly due to the poorly characterized interaction between 
psychosocial stress, parity, and other risk factors.

Race may also alter the relationship between psychoso-
cial stress, parity, and preterm birth. Non-Hispanic black 
(NHB) race is strongly associated with preterm birth, with 
13.3% of NHB births occurring preterm compared to 9% in 
non-Hispanic white (NHW) women(“March of Dimes 2017 
Premature Birth Report Card.”). Although there are likely 
multiple factors leading to the race disparity in preterm 
birth, NHB pregnant women, on average, have higher psy-
chosocial stress and unique stressors compared with other 
racial and ethnic groups (Dole et al. 2004; Grobman et al. 
2016; Kramer et al. 2011; Lu and Chen 2004). Therefore the 
relationship between psychosocial stress and parity may be 
amplified in NHBs.

Our primary objective is to determine if the relationship 
between psychosocial stress and spontaneous preterm birth 
is altered based on obstetrical history (i.e. nulliparity, history 
of term birth or history of prior preterm birth). Our second-
ary objective is to determine if race alters the relationship 
between psychosocial stress, parity, and preterm birth.

Methods

We performed a secondary analysis of data from the IRB-
approved Healthy Pregnancy, Healthy Baby Study (HPHB), 
which was a prospective cohort study of ~ 1800 pregnant 
women enrolled from 2005 to 2010 in Durham, NC. The 
HPHB study was part of the US Environmental Protec-
tion Agency funded Southern Center on Environmentally-
Driven Disparities in Birth Outcomes. Eligible participants 

were English-speaking adult women who lived in Durham 
County, had a singleton, non-anomalous fetus at 18–28 
weeks gestation and received their care at the Duke Obstet-
rics Clinic or the Durham County Health Department Pre-
natal Care. Socio-demographic data, medical comorbidities 
and parity were obtained through enrollment interview and 
medical record review. Parity was categorized into three 
groups: primiparous (first pregnancy), multiparous with 
history of preterm birth (one or more prior pregnancies 
delivered before 37 weeks gestation) and multiparous with 
history of term birth (all prior pregnancies delivered at or 
beyond 37 weeks gestation).

Psychosocial stress was measured at a single time-point 
upon enrolment to the study using a battery of validated 
instruments each aimed to measure a different element of 
psychosocial health. The Perceived Stress Scale (PSS) is 
designed to measure the degree to which potentially stressful 
situations are perceived as unpredictable and/or stressful by 
an individual (Cohen and Williamson 1988).The Perceived 
Racism Scale (PRS) measures the respondents experience 
with racism during their current pregnancy and throughout 
their life (Dole et al. 2004). The Interpersonal Support Eval-
uation List (ISEL) is a list of 40 statements with Likert scale 
responses aimed at tangible support and self-esteem sup-
ports (Cohen et al. 1985). The John Henryism Active Coping 
Scale (JHAC) measures the degree to which respondents dis-
play a coping style common among African Americans that 
incorporates extreme goal-directed behaviors as a response 
to psychosocial and environmental stressors (James 1996). 
The Jerusalem and Schwarzer General Self-Efficacy Scale 
(SE score) is designed to measure perceived self-efficacy 
(i.e. belief in one’s ability to cope and adapt to stressors in 
daily activities and stressful events) (Jerusalem et al. 1992).

We limited our analysis to NHB and NHW women due 
to small numbers of women from other racial groups in the 
HPHB study. Baseline socio-demographic characteristics 
and medical comorbidities were compared by parity using 
Kruskal–Wallis test or ANOVA for continuous variables and 
Chi square or Fisher’s exact test for categorical variables. 
With a primary outcome of spontaneous preterm birth, 
logistic regression was used to model the effect of psycho-
social stress on spontaneous preterm birth while control-
ling for parity, maternal age, race, chronic medical illness 
(chronic hypertension, pregestational diabetes), chronic 
psychiatric history (depression, anxiety), and tobacco use 
during pregnancy. To further understand the effect of psy-
chosocial stress in women with different obstetrical histo-
ries, we performed stratified analyses using the same logistic 
regression described above within each parity subgroup (i.e. 
primiparous, history of preterm birth, and history of term 
birth). Finally, given the high rate of psychosocial stress and 
unique stressors within the NHB community, we also per-
formed a stratified analysis of parity subgroups among NHB 
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participants only. The proportions of missingness observed 
in psychosocial stress scales and spontaneous preterm birth 
ranged between 3 and 7%. Therefore, complete case analysis 
was carried out with the assumption that data were missing 
completely at random. p value was considered significant at 
α = 0.05. Analysis was performed in R (version 3.4.2).

Results

Among the entire HPHB cohort, 1606 subjects (1256 NHBs 
and 350 NHWs) had complete data available for analysis. 
Within this cohort, 426 women were primiparous, 268 had 
a history of preterm birth, and 912 had a history of term 
birth. Socio-demographic features varied across these three 
groups (Table 1). As expected, primiparous women were 
younger than multiparous women (i.e. those with a history 
of term or preterm birth). The median parity was higher in 
women with a history of preterm birth compared to women 
with a history of term birth. Body mass index was high-
est in women with a history of preterm birth and lowest in 

primiparous women. With respect to medical comorbidities, 
women with a history of preterm birth had higher rates of 
chronic hypertension, diabetes, depression, anxiety, tobacco 
use and illicit drug use. In all three subgroups, the major-
ity of women had a high school diploma, were born in the 
USA or Canada, over 70% were not married and over 70% 
of the pregnancies in each group were unplanned. There was 
no difference in psychosocial stress across the three groups 
with the exception of ISEL, which was higher in primiparous 
women (Table 3).

Among the entire cohort, 237 (15.3%) of the pregnancies 
resulted in preterm birth, of which 125 (52.7%) were sponta-
neous. As expected, women with a history of preterm birth 
had the highest spontaneous preterm birth rate (Table 2). 
Specifically, 18.1% (48/265) of women with a history of pre-
term birth had spontaneous preterm birth in the index preg-
nancy, compared to 6.7% (27/403) of primiparous women 
and 5.7% (50/881) of women with a history of term birth. 
There was no difference in psychosocial stress across the 
three groups with the exception of ISEL, which was higher 
in primiparous women (Table 3). In an analysis including 

Table 1  Demographics by obstetrical history

SD standard deviation, IQR interquartile range, HS high school
*Wilcoxon rank sum test comparing parity between multiparous prior term birth with multiparous prior preterm birth

Characteristics Primiparous (N = 426) Multiparous prior term 
birth (N = 912)

Multiparous prior preterm 
birth (N = 268)

p value

Demographic data
 Maternal age (mean, SD) 23.5 (5.8) 26.7 (6.2) 27.7 (5.6) < 0.0001
 NHB (n, %) 317 (74.4%) 706 (77.4%) 233 (86.9%) 0.0002
 Parity (median, IQR) 0 (0, 0) 1 (1, 2) 2 (1, 3) < 0.0001*
 Body Mass Index (mean, SD) 27.6 (8.7) 29 (9) 29.8 (8.5) 0.007

Medical comorbidities (n, %)
 Chronic hypertension 27 (6.3%) 81 (8.9%) 43 (16.0%) 0.0002
 Pregestational diabetes 19 (4.5%) 32 (3.5%) 15 (5.6%) 0.28

Psychiatric history (n, %)
 History of depression 65 (15.3%) 183 (20.1%) 65 (24.3%) 0.01
 History of anxiety 40 (9.4%) 80 (8.8%) 35 (13.1%) 0.11

Substance abuse (n, %)
 Tobacco use 46 (10.8%) 188 (20.6%) 70 (26.1%) < 0.0001
 Illicit drug use 21 (4.9%) 70 (7.7%) 30 (11.2%) 0.04

Psychosocial environment (n, %)
 Maternal education (HS+) 386 (90.6%) 775 (85.0%) 212 (79.1%) 0.0001
 Maternal country of origin—USA/

Canada
403 (94.6%) 857 (94.0%) 261 (97.4%) 0.09

 Married 106 (24.9%) 246 (27.0%) 70 (26.1%) 0.73
Insurance status (n, %)
 None 12 (2.9%) 31 (3.4%) 8 (3.0%) 0.64
 Medicaid/medicare 303 (72.0%) 672 (74.2%) 205 (76.5%)
 Private 106 (25.2%) 203 (22.4%) 55 (20.5%)

Planned pregnancy 99 (23.2%) 211 (23.1%) 71 (26.5%) 0.31
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all participants irrespective of parity, there was no signifi-
cant association between psychosocial stress measures and 
spontaneous preterm birth after controlling for confound-
ers (Table 4). The findings were different when evaluating 
spontaneous preterm birth in the index pregnancy and psy-
chosocial stress within parity subgroups, as described below.

In the sub-analysis by parity (Table 4), higher SE was 
associated with 52% lower odds of spontaneous preterm 
birth in the index pregnancy (aOR 0.48; 95% CI [0.24, 0.88], 
p = 0.02) and higher ISEL was associated with 4% lower 

odds of spontaneous preterm bith in the index pregnancy 
(aOR 0.96; 95% CI [0.92, 1.00], p = 0.03) among multipa-
rous women with a history term birth. Higher JHAC was 
associated with a 6% lower odds of PTB in multiparous 
women with a history of preterm birth (aOR 0.94; 95% CI 
[0.90, 0.996], p = 0.04). There was no significant associa-
tion between spontaneous preterm birth and any other stress 
measures in primiparous women.

Within the subset of NHB participants (Table 5), the 
association between spontaneous preterm birth in the index 

Table 2  Index pregnancy outcomes by obstetrical history

SD standard deviation, PTB preterm birth

Pregnancy outcome Primiparous (N = 426) Multiparous prior term 
birth (N = 912)

Multiparous prior pre-
term birth (N = 268)

p value

Gestational age at delivery (mean, SD) 38.9 (2.4) 38.6 (2.7) 36.9 (3.8) < 0.0001
Spontaneous PTB (n, %) 27 (6.7%) 50 (5.7%) 48 (18.1%) < 0.0001
Preeclampsia (n, %) 106 (28.8%) 165 (19.8%) 53 (20.8%) 0.002
Diagnosed intrauterine growth restrictions (n, %) 28 (7.1%) 38 (4.4%) 24 (9.2%) 0.008
Intrauterine fetal demise (n, %) 2 (0.5%) 7 (0.8%) 4 (1.5%) 0.39

Table 3  Psychosocial stress scores by obstetrical history

Median and IQR along with p value from Kruskal–Wallis test are reported

Psychosocial Stress Scale (median, IQR) Primiparous (N = 426) Multiparous prior 
term birth (N = 912)

Multiparous prior pre-
term birth (N = 268)

p value

Perceived Stress Score (PSS) 2.5 (2.1, 3) 2.6 (2, 3.1) 2.7 (2.2, 3.1) 0.10
Perceived Racism Score (PRS) 0 (0, 1) 0 (0, 1) 0 (0, 1) 0.18
Paternal Support Score (PS) 2.9 (2.6, 3) 2.8 (2.5, 3) 2.8 (2.6, 2.9) 0.10
Interpersonal Support Evaluation Score (ISEL) 41 (35, 44) 39 (33, 44) 39 (32, 45) 0.0008
John Henryism Active Coping Score (JHAC) 52 (48, 56) 52 (48, 56) 52 (47, 56) 0.92
Jerusalem and Schwarzer General Self-Efficacy Score (SE) 3.4 (3, 3.7) 3.3 (3, 3.7) 3.3 (3, 3.7) 0.32

Table 4  Adjusted odds ratio (95% confidence interval) for spontaneous preterm birth in the index by obstetrical history based on psychosocial 
stress measures

Adjusted for age, race, medical illness, psychiatric illness, and tobacco use
*p < 0.05
a Adjusted for race and age only due to small event rate

Psychosocial stress measure Obstetrical history

Entire cohort Primiparousa Multiparous prior term birth Multiparous prior 
preterm birth

Perceived Stress Score (PSS) 1.06 (0.80, 1.41) 0.95 (0.53,1.69) 1.08 (0.69, 1.67) 1.38 (0.84, 2.27)
Perceived Racism Score (PRS) 1.06 (0.90, 1.25) 1.29 (0.91, 1.83) 1.01 (0.79, 1.30) 1.05 (0.78, 1.40)
Paternal Support Score (PS) 1.28 (0.69, 2.38) 7.04 (0.96, 51.7) 0.85 (0.36, 1.98) 0.80 (0.28, 2.32)
Interpersonal Support Evaluation Score (ISEL) 0.98 (0.96, 1.01) 1.05 (0.98, 1.12) 0.96 (0.92, 1.00)* 0.97 (0.93, 1.01)
John Henryism Active Coping Score (JHAC) 0.97 (0.94, 1.003) 1.04 (0.96, 1.12) 0.95 (0.90, 1.004) 0.94 (0.90, 0.996)*
Jerusalem and Schwarzer General Self-Efficacy Score 

(SE)
0.85 (0.57, 1.29) 1.93 (0.71, 5.23) 0.48 (0.24, 0.88)* 0.89 (0.43, 1.85)
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pregnancy, SE (aOR 0.41; 95% CI [0.21, 0.81], p = 0.01) 
and ISEL (aOR 0.96; 95% CI [0.92, 0.996], p = 0.03) was 
also observed in NHB women with a history of term birth. 
There were no other significant associations between pre-
term birth and any other stress measures examining the 
subset of primparous and multiparous NHB women with a 
history of term birth.

Discussion

The key finding in our study is that self-efficacy and 
interpersonal support are protective against spontaneous 
preterm birth in multiparous women with history of term 
birth while John Henryism Active Coping (JHAC) is pro-
tective against spontaneous preterm birth in multiparous 
women with history of preterm birth. We did not find an 
association between measures of psychosocial stress and 
preterm birth in primiparous women. This may be due 
to an overall low event rate and limited power. It is also 
plausible that preterm birth during first pregnancies are 
more likely to result from a discrete medical etiology, e.g. 
cervical insufficiency or a genetic predisposition. These 
conditions may dominate the causal pathway of preterm 
birth such that psychosocial stress is less impactful dur-
ing a woman’s first pregnancy. Our data suggests that the 
ability to cope with and adapt to psychosocial stressors 
which is measured by self-efficacy, may influence preterm 
birth risk in multiparous women with a history of term 
birth, a group that would routinely be considered at low 
risk for preterm birth. This finding is consistent with the 
data linking psychosocial stress and elevations in corti-
sol releasing hormone (CRH), which leads to increases 
in prostaglandins and inflammatory cytokines. (Guendel-
man et al. 2008; Levine et al. 2016; Ruiz et al. 2016). In 
addition, the protective effect of self-efficacy, was even 

more significant among NHB multiparous women with a 
prior term birth, demonstrating the need for individual-
ized patient-level strategies. The link between JHAC and 
preterm birth is logical given that JHAC is designed to 
measure, “prolonged, high-effort coping with difficult psy-
chosocial environmental stressors(James 1994).” Although 
the psychosocial environmental stressors are typically 
associated with racism and poverty, one can image that 
facing a pregnancy after a prior preterm birth can cause 
extreme stress and highly motivated behavioral patterns to 
avoid a similar outcome.

We have identified measurable dimensions of psychoso-
cial stress that are associated with preterm birth in women 
with a history of term birth, a group in whom preterm birth 
is often very challenging to predict. Additionally, we have 
identified JHAC as a potentially risk-reducing coping mech-
anism for recurrent preterm birth. Despite their potential 
impact, our findings must be viewed in the light of important 
limitations. First, the current study is a secondary analysis 
and is therefore limited to the data that was collected during 
the primary study. The psychosocial stress questionnaires 
were only administered at a single time-point during enrol-
ment between 18 and 28 weeks therefore based on the cur-
rent analysis it is unclear how changes in psychosocial stress 
before and during pregnancy alter outcomes. Additionally, 
given inclusion criteria of the primary study, the current 
analysis may exclude women with mid-trimester preterm 
birth. Preterm births were coded as spontaneous or medi-
cally indicated, however there is limited data beyond these 
crude classifications therefore our knowledge of the precise 
etiology of the preterm births is limited. Despite these limi-
tations, our findings suggest measuring self-efficacy and 
interpersonal support during early pregnancy may identify 
women with a history of term birth who are at higher risk for 
a preterm birth in their current pregnancy. Although JHAC 
has been associated with some deleterious efforts in NHBs 

Table 5  Adjusted odds ratio (95% confidence interval) for spontaneous preterm birth in the index by obstetrical history based on psychosocial 
stress measures among NHB

Adjusted for age, medical illness, psychiatric illness, and tobacco use
*p < 0.05
a Adjusted for age only due to small event rate

Psychosocial stress measure Obstetrical history

Primiparousa Multiparous prior term birth Multiparous prior 
preterm birth

Perceived Stress Score (PSS) 1.58 (0.80, 3.11) 1.12 (0.69, 1.80) 1.43 (0.84, 2.42)
Perceived Racism Score (PRS) 1.36 (0.93, 1.96) 1.03 (0.80, 1.31) 0.98 (0.72, 1.35)
Paternal Support Score (PS) 3.82 (0.57, 25.5) 0.64 (0.26, 1.57) 0.92 (0.31, 2.79)
Interpersonal Support Evaluation Score (ISEL) 1.01 (0.94, 1.09) 0.96 (0.92, 0.996)* 0.97 (0.93, 1.01)
John Henryism Active Coping Score (JHAC) 1.01 (0.93, 1.10) 0.95 (0.89, 1.01) 0.95 (0.90, 1.01)
Jerusalem and Schwarzer General Self-Efficacy Score (SE) 0.89 (0.32, 2.46) 0.41 (0.21, 0.81)* 0.91 (0.42, 1.96)
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such as hypertension and peptic ulcer disease, elements of 
JHAC may be incorporated as part of a preterm birth preven-
tion program.

Given the lack of effective population-level strategies 
to prevent preterm birth, it is imperative that we identify 
therapeutic targets and effective interventions across the 
population of pregnant women. Currently, the most effec-
tive preterm birth prevention strategies focus on multipa-
rous women with a previous preterm birth due to the risk of 
recurrence and clear opportunity for identification and inter-
vention. Yet such interventions are ineffective for nullipa-
rous women and multiparous women with a history of term 
births. These groups include the majority of the pregnant 
population. Without strategies to target these groups, the 
rate of preterm birth will remain unacceptably high. Given 
the multifactorial etiology of preterm birth, it is likely that 
effective preventive strategies will vary by risk factor, such 
as psychosocial stress. Future studies to determine if self-
efficacy and interpersonal support reliably identifies women 
with a history of term birth who are at increased risk for 
preterm birth are warranted. If current study’s findings are 
reproducible, further studies to determine factors that influ-
ence self-efficacy and interpersonal support as well as inter-
ventions to increase resiliency measures have the potential 
to reduce preterm birth in this population. Approaches to 
identify and improve upon social support and coping skills 
could lead to low intensity, safe strategies to reduce preterm 
birth and overall maternal psychosocial health.
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