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Abstract

Background—The aim of this study was to determine whether racial/ethnic differences in 

psychosocial measures, independent of economic status, exist among a large population of 

pregnant nulliparas.

Methods—Between October 2010 and September 2013, nulliparous women at eight U.S. 

medical centers were followed longitudinally during pregnancy and completed validated 

instruments to quantify several psychosocial domains: Cohen Perceived Stress Scale, trait subscale 

of the Spielberger Anxiety Inventory, Connor–Davidson Resilience Scale, Multidimensional Scale 

of Perceived Social Support, Krieger Racism Scale, Edinburgh Postnatal Depression Scale, and the 

Pregnancy Experience Scale. Scores were stratified and compared by self-reported race, ethnicity, 

and income.
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Results—Complete data were available for 8,128 of the 10,038 women enrolled in the study. For 

all measures, race and ethnicity were significantly associated (p < 0.001) with survey scores. Non-

Hispanic black (NHB) women were most likely to score in the most unfavorable category for all 

measures, with the exception of the Pregnancy Experience Scale. The magnitude of these 

differences did not differ by income status (interaction, p > 0.05) except on the Krieger racism 

survey and the Edinburgh depression survey, which were exacerbated among NHB women with 

higher income (interaction, p < 0.001).

Conclusion—Significant racial/ethnic disparities, independent of income status, exist in 

psychosocial measures during pregnancy.

Keywords

psychosocial; stress; disparities; pregnancy

Marked racial and ethnic disparities exist for a variety of adverse obstetric outcomes. For 

example, non-Hispanic black (NHB) women have significantly higher rates of small for 

gestational age and spontaneous preterm births than white women.1,2 The basis of these 

disparities, however, remains uncertain and does not appear to be fully explainable by 

differences in economic status or comorbidities.3

A potential contributor to the racial disparities in obstetric outcomes is differences in stress 

experienced by different racial and ethnic groups.4 Indeed, there are several biologically 

plausible pathways by which greater stress, particularly if experienced chronically, could 

lead to obstetric pathology. Such pathways include perturbations in endocrine (i.e., 

hypothalamic–pituitary–adrenal axis hormones) and immune functions.5,6

The hypothesis that differences in environmental stress may be at least partly responsible for 

racial disparities in adverse obstetric outcomes, such as preterm birth, would be supported 

by evidence that pregnant black women perceive more stressful events, and have a worse 

psychosocial milieu, than their white, Hispanic, and Asian counterparts. In this multicenter 

study of a large, geographically, and socioeconomically varied population of nulliparous 

pregnant women, we sought to determine whether there are racial/ethnic differences in self-

reported psychosocial measures during pregnancy and whether these differences are affected 

by economic status.

Methods

Between October 2010 and September 2013, investigators at eight medical centers in the 

United States performed a prospective observational cohort study, the Nulliparous Pregnancy 

Outcome Study: Monitoring Mothers to Be (nuMoM2b), in which 10,038 women were 

followed longitudinally through their first pregnancy. These participants were from 

geographically varied regions, with 29.4% enrolled in the northeast, 41.1% enrolled in the 

midwest, and 29.5% enrolled in the west. Participant characteristics, biospecimens, and 

questionnaire data were collected by trained research personnel during three antepartum 

study visits. These visits occurred between 6 0/7 and 13 6/7 weeks’ gestation (Visit 1), 16 0/7 

and 21 6/7 weeks’ gestation (Visit 2), and 22 0/7 and 29 6/7 weeks’ gestation (Visit 3). All 
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centers obtained Institutional Review Board approval and all participants provided written 

informed consent. Full details of the study have been described previously.7

This analysis focuses on several psychosocial domains theorized to be associated with 

adverse pregnancy outcomes. These domains were quantified with previously validated 

measures. Specifically:

1. Perceived stress was measured using the Cohen 10-item Perceived Stress Scale 

(PSS)8 at Visits 1 and 3. Items are reverse coded, as necessary, so that higher 

values for each item indicate more perceived stress. Items, coded 0 to 4, are 

summed to compute a total score ranging from 0 to 40. All items are required for 

the instrument to be scored.

2. Trait anxiety was assessed at Visit 1 using the trait subscale of the Spielberger 

State-Trait Anxiety Inventory.9 The subscale includes a series of 20 statements 

for which the participant indicates a response from 1 to 4. Items are reverse 

coded, as necessary, so that higher values for each item indicate greater anxiety. 

A total score is computed as an average of the nonmissing items multiplied by 20 

and a score can only be obtained if no more than one item is missing. Possible 

values of the total score range from 20 to 80.

3. Personal resiliency was assessed at Visit 2 using the Connor–Davidson 

Resilience Scale.10 This instrument has 25 items, each with a 5-point Likert 

response scale. The scale developers determined that there were five factors in 

the scale reflecting: personal competence, high standards, and tenacity; trusts in 

one’s instincts, tolerance to negative affect, and strengthening effects of stress; 

positive acceptance of change and secure relationships with others; control; and 

spiritual influences. The 25 items are summed to compute a total score ranging 

from 0 to 100; all items required a response for the instrument to be scored.

4. Perceived social support was measured using the 12-item version of the 

Multidimensional Scale of Perceived Social Support at Visit 1.11 Each item is 

rated on a 7-point Likert-type scale. The items can be combined into three 

subscales representing perceived social support from family, friends, and 

significant others. In our analysis, the 12 items are summed to compute a total 

score ranging from 12 to 84, and all items required a response for the instrument 

to be scored.

5. Experiences of racial/ethnic discrimination were assessed at Visit 2 using the 

situation subscale of the Krieger Racism Scale.12 This instrument asks 

discrimination in nine different situations—at school, getting a job, at work, 

getting housing, getting medical care, on the street or in a public setting, from 

police or in the courts, getting service in a store or restaurant, and getting credit, 

bank loans, or a mortgage. The total score ranges from 0 to 9 for the number of 

situations where racism has been experienced.

6. Symptoms of depression were assessed at Visits 1 and 3 using the 10-item 

Edinburgh Postnatal Depression Scale.13 Items are reverse coded, as necessary, 

so that higher values for each item indicates more negative feelings or 
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experiences. Items, coded 0 to 3, are summed to compute a total score ranging 

from 0 to 30. All items are required for the instrument to be scored.

7. Daily stressors that may have been experienced during pregnancy were measured 

at Visit 3 with the brief version of the Pregnancy Experience Scale (PES-Brief), 

which documents the most frequently endorsed hassles and uplifts.14 Each item 

is rated on a 4-point Likert scale with values of 0 to 3. The items are combined 

into a set of six scores—frequency of hassles, frequency of uplifts, intensity of 

hassles, intensity of uplifts, hassles to uplifts frequency ratio, and hassles to 

uplifts intensity ratio. In the present analysis, the ratio measures are reported.

A psychometric analysis was conducted on each instrument, showing that the scales 

performed well among the sample as a whole, with acceptable to very high internal 

consistency reliability demonstrated by Cronbach alphas (data not shown).

A woman’s self-identified race/ethnicity was categorized as non-Hispanic white, NHB, 

Hispanic, Asian, or not defined by one of the other four categories (other). The psychosocial 

measures were compared according to these race/ethnicity categories. For most measures, 

these comparisons were made based on whether a woman’s score was in the quartile that 

reflected the greatest psychosocial burden (e.g., the greatest perceived stress or the least 

social support). In the case of the Edinburgh depression survey, a participant was categorized 

according to whether her score was 10 or more or whether she endorsed suicidal ideation 

given that this is a recognized cutoff and a response, respectively, that indicate a greater risk 

of clinical depression. For the Krieger racism instrument, because the upper quartile of the 

population had a score of 0, a score of 3 or more was used to define those with the greatest 

perceived exposure to racism.

After the initial comparison of scores according to race/ethnicity, a further assessment was 

performed to determine whether any observed association between race/ethnicity and the 

survey results was modified by economic status (i.e., whether there was any interaction 

between race/ethnicity and low-income status). Economic status was categorized as “low 

income” if the family income was approximated to be ≤ 200% of the poverty level for 

household size using the 2013 Federal Poverty Levels for the 48 contiguous states and the 

District of Columbia.15 This determination, at Visit 1, was based on the self-reported total 

family incomecategory for thepast 12 months and the number in the household. The 

midpoint of the reported income category was used as the approximate family income.

Associations were assessed using logistic regression models on the subset of women who 

had completed at least one survey and had both race/ethnicity and income data available. In 

addition, various assessments were conducted to account for missing data, including use of 

Cochran–Mantel–Haenszel tests of general association across strata and multiple imputation 

techniques. A fully conditional specification logistic regression was used to generate five 

datasets with low-income status imputed using insurance status, education level, age 

category, and marital status of the mother when income was not reported. From these five 

imputations, results were combined for statistical inference. All tests were performed at a 

nominal significance level of 0.05. No correction was made for multiple comparisons. 
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Analyses were conducted using SAS/STAT software, version 9.3 or higher (SAS Institute 

Inc., Cary, NC).

Results

Scores of psychosocial measures and race/ethnicity were available on 10,010 of the 10,038 

women enrolled in the study (99.7%). However, 1,882 (18.8%) of these women chose not to 

report their income, leaving 8,128 women available as the study population for the primary 

analysis. This population was racially and ethnically diverse, in proportions similar to those 

in the United States overall. Two thousand four hundred and sixty-six (30.3%) women were 

low income. The racial and ethnic composition of the population, stratified by low-income 

status, is presented in Table 1.

Descriptive data for the psychosocial measure scores are presented in Table 2. Table 3 

presents the scores dichotomized after stratification by race/ethnicity. Race/ethnicity was 

significantly associated with psychosocial scores. Specifically, NHB women generally were 

most likely to score in the most unfavorable category. They were more likely to be in the 

category indicating the greatest perceived stress, trait anxiety, perception of racism, ratio of 

the intensity of hassles to uplifts, and depression, while also being most likely to be in the 

category with the least social support. On the pregnancy experience survey, Asian women 

were most likely to have the highest ratio of the frequency of hassles to uplifts; they were 

also most likely to have the least resilience (i.e., score in the lowest quartile) on the Connor–

Davidson measure.

With two exceptions, low-income status did not alter the association between race/ethnicity 

and the psychosocial scores (interaction term p > 0.05). There was an interaction between 

low-income status and race/ethnicity with regard to the scores for the Edinburgh depression 

scores at the third visit and the Krieger racism scores at Visit 2. Specifically, in both cases, 

the magnitude of these differences was exacerbated among NHB women with higher income 

(Table 4).

Finally, we reviewed the characteristics of the 1,882 women who chose not to report their 

income versus the 8,128 who did and found that higher percentages of NHB and Hispanic 

women did not report income. Even after adjustment for the reporting of income, the 

associations of the psychosocial measures with race/ethnicity remained significant. In 

addition to the significant interactions that were found previously, analysis with imputed 

data showed an interaction between race/ethnicity and income for depression and perceived 

stress at Visit 1. Specifically, the difference between NHB women and non-Hispanic white 

women was exacerbated among women with higher income (data not shown).

Comment

In this analysis, we have elucidated how a large population that is geographically and 

racially/ethnically diverse responds to several validated instruments that assess different 

domains of psychosocial experience. The distributions of scores vary significantly by race/

ethnicity, with NHB women providing responses that reflect greater psychosocial burden 

across almost all domains. Moreover, this burden was not mitigated by income status. In 
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fact, NHB women of higher income status demonstrated a disparity in depressive symptoms 

and experiences of racism that was exacerbated compared with their lower income 

counterparts.

In this analysis, we did not adjust for other demographic factors that also may have differed 

between the groups, such as body mass index, substance or medication use, or marital status. 

This decision was made given that the primary aim of the study was to elucidate whether 

psychosocial experience differed among pregnant women of different race/ethnicity 

regardless of income. The analysis performed answers this specific question. Other factors 

may very well differ between groups as well but may be either on the causal pathway to or a 

consequence of the psychosocial states evaluated. As such, adjustment for their presence 

may obscure rather than clarify the relationship with race/ethnicity that exists.

These disparities have potentially important clinical relevance with regard to the persistent 

racial/ethnic disparity in adverse pregnancy outcomes. It is well established that NHB 

women have greater rates of hypertensive disease of pregnancy, preterm birth, low birth 

weight neonates, and perinatal mortality.1–3,16–18 Reasons for these disparities, however, 

remain unclear. Although some have proposed genetic factors, such as polymorphisms, as an 

important underlying contributor, evidence that a heritable etiology accounts for a significant 

proportion of the marked racial/ethnic disparity that exists is lacking.18,19 An alternate 

hypothesis is that a differentially adverse psychosocial environment leads to derangements 

of physiologic pathways involved in obstetric and perinatal health.20,21

Our data support the concept that NHB pregnant women experience a pervasive disparity in 

psychosocial burden—including perceived stress, racism, coping, social support, anxiety, 

and depression—that mirrors the disparity in adverse pregnancy outcomes. As with the 

disparity in adverse pregnancy outcomes, the disparity in psychosocial experience is not 

merely a product of low-income status. Indeed, it appears that for some measures, disparity 

is actually exacerbated in NHB women with higher income.

Other investigators also found that NHB pregnant women demonstrate greater psychosocial 

burden.4,22–25 However, these studies have been smaller, from a single geographic location, 

or have focused on a single construct or measure. In contrast, data in this study were derived 

from more than 8,000 women across the United States, with a racial/ethnic distribution 

similar to that of the country’s population, and included assessments of multiple 

psychosocial domains.

The study population, moreover, was uniformly nulliparous. Responses of nulliparous 

women to these instruments may not mimic the responses of their parous counterparts. 

Indeed, investigators have shown different trajectories of stress and anxiety based on parity.
26 Few prior studies have focused on women in this group, who are at particular risk for 

adverse pregnancy outcomes.27 Moreover, not only is their risk of adverse outcomes 

relatively high but also it is difficult to gauge given their lack of obstetric history. Thus, these 

data provide information about the psychosocial experience of nulliparous women and can 

help provide insight about the social determinants that may contribute to their preterm birth 

and adverse pregnancy outcome risk.

Grobman et al. Page 6

Am J Perinatol. Author manuscript; available in PMC 2018 February 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Acknowledgments

This study was supported by the following grants from the Eunice Kennedy Shriver National Institute of Child 
Health and Human Development (NICHD): U10 HD063036, RTI International; U10 HD063072, Case Western 
Reserve University; U10 HD063047, Columbia University; U10 HD063037, Indiana University; U10 HD063041, 
University of Pittsburgh; U10 HD063020, Northwestern University; U10 HD063046, University of California 
Irvine; U10 HD063048, University of Pennsylvania; and U10 HD063053, University of Utah.

The following institutions and researchers compose the Nulliparous Pregnancy Outcomes Study: Monitoring 
Mothers-to-Be (nuMoM2b) Network: Case Western Reserve University/Ohio State University—Brian M. Mercer, 
MD, Jay Iams, MD, Wendy Dalton, RN, Cheryl Latimer, RN, LuAnn Polito, RN, JD; Columbia University/
Christiana Care—Matthew K. Hoffman, MD, MPH, Ronald Wapner, MD, Karin Fuchs, MD, Caroline Torres, MD, 
Stephanie Lynch, RN, BSN, CCRC, Ameneh Onativia, MD, Michelle DiVito, MSN, CCRC; Indiana University—
David M. Haas, MD, MS, Tatiana Foroud, PhD, Emily Long, BS, MA, CCRP, Shannon Barnes, RN, MSN, Alicia 
Winters, BS, Catherine L. McCormick, RN; University of Pittsburgh—Hyagriv N. Simhan, MD, MSCR, Steve N. 
Caritis, MD, Melissa Bickus, RN, BS, Paul D. Speer, MD, Stephen P. Emery, MD, Ashi R. Daftary, MD; 
Northwestern University—William A. Grobman, MD, MBA, Alan M. Peaceman, MD, Peggy Campbell, RN, BSN, 
CCRC, Jessica S. Shepard, MPH, Crystal N. Williams, BA; University of California at Irvine—Deborah A. Wing, 
MD, Pathik D. Wadhwa, MD, PhD, Michael P. Nageotte, MD, Pamela J. Rumney, RNC, CCRC, Manuel Porto, 
MD, Valerie Pham, RDMS; University of Pennsylvania—Samuel Parry, MD, Jack Ludmir, MD, Michal Elovitz, 
MD, Mary Peters, BA, MPH, Brittany Araujo, BS; University of Utah—Robert M. Silver, MD, M. Sean Esplin, 
MD, Kelly Vorwaller, RN, Julie Postma, RN, Valerie Morby, RN, Melanie Williams, RN, Linda Meadows, RN; RTI 
International—Corette B. Parker, DrPH, Matthew A. Koch, MD, PhD, Deborah W. McFadden, MBA, Barbara V. 
Alexander, MSPH, Venkat Yetukuri, MS, Shannon Hunter, MS, Tommy E. Holder, Jr, BS, Holly L. Franklin, MPH, 
Martha J. DeCain, BS, Christopher Griggs, BS; Eunice Kennedy Shriver National Institute of Child Health and 
Human Development—Uma M. Reddy, MD, MPH, Marian Willinger, PhD, Maurice Davis, DHA, MPA, MHSA; 
University of Texas Medical Branch at Galveston—George R. Saade, MD.

References

1. Zhang S, Cardarelli K, Shim R, Ye J, Booker KL, Rust G. Racial disparities in economic and 
clinical outcomes of pregnancy among Medicaid recipients. Matern Child Health J. 2013; 17(8):
1518–1525. [PubMed: 23065298] 

2. Wallace M, Harville E, Theall K, Webber L, Chen W, Berenson G. Preconception biomarkers of 
allostatic load and racial disparities in adverse birth outcomes: the Bogalusa Heart Study. Paediatr 
Perinat Epidemiol. 2013; 27(6):587–597. [PubMed: 24117472] 

3. Masho SW, Munn MS, Archer PW. Multilevel factors influencing preterm birth in an urban setting. 
Urban Plan Transp Res. 2014; 2(1):36–48. [PubMed: 25045595] 

4. Chen MJ, Grobman WA, Gollan JK, Borders AE. The use of psychosocial stress scales in preterm 
birth research. Am J Obstet Gynecol. 2011; 205(5):402–434. [PubMed: 21816383] 

5. Christian LM, Franco A, Iams JD, Sheridan J, Glaser R. Depressive symptoms predict exaggerated 
inflammatory response to in vivo immune challenge among pregnant women. Brain Behav Immun. 
2010; 24(1):49–53. [PubMed: 19464358] 

6. Entringer S, Buss C, Andersen J, Chicz-DeMet A, Wadhwa PD. Ecological momentary assessment 
of maternal cortisol profiles over a multiple-day period predicts the length of human gestation. 
Psychosom Med. 2011; 73(6):469–474. [PubMed: 21700714] 

7. Haas DM, Parker CB, Wing DA, et al. NuMoM2b study. A description of the methods of the 
Nulliparous Pregnancy Outcomes Study: Monitoring Mothers-to-Be (nuMoM2b). Am J Obstet 
Gynecol. 2015; 212(4):539e1–539.e24. [PubMed: 25648779] 

8. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav. 
1983; 24(4):385–396. [PubMed: 6668417] 

9. Spielberger, CD., Gorsuch, RL., Lushene, R., Vagg, PR., Jacobs, GA. Manual for the State-Trait 
Anxiety Inventory for Adults. Palo Alto, CA: Mind Garden, Inc; 1983. 

10. Connor KM, Davidson JR. Development of a new resilience scale: the Connor-Davidson 
Resilience Scale (CD-RISC). Depress Anxiety. 2003; 18(2):76–82. [PubMed: 12964174] 

11. Zimet GD, Dahlem NW, Zimet SG, Farley GK. The Multidimensional Scale of Perceived Social 
Support. J Pers Assess. 1988; 52:30–41.

Grobman et al. Page 7

Am J Perinatol. Author manuscript; available in PMC 2018 February 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



12. Krieger N, Smith K, Naishadham D, Hartman C, Barbeau EM. Experiences of discrimination: 
validity and reliability of a self-report measure for population health research on racism and health. 
Soc Sci Med. 2005; 61(7):1576–1596. [PubMed: 16005789] 

13. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression. Development of the 10-item 
Edinburgh Postnatal Depression Scale. Br J Psychiatry. 1987; 150:782–786. [PubMed: 3651732] 

14. DiPietro JA, Christensen AL, Costigan KA. The pregnancy experience scale-brief version. J 
Psychosom Obstet Gynaecol. 2008; 29(4):262–267. [PubMed: 19065395] 

15. U.S. Department of Health and Human Services. [Accessed April 12, 2016] Avaliable at: https://
aspe.hhs.gov/2013-poverty-guidelines

16. Bryant AS, Worjoloh A, Caughey AB, Washington AE. Racial/ethnic disparities in obstetric 
outcomes and care: prevalence and determinants. Am J Obstet Gynecol. 2010; 202(4):335–343. 
[PubMed: 20060513] 

17. Tanaka M, Jaamaa G, Kaiser M, et al. Racial disparity in hypertensive disorders of pregnancy in 
New York State: a 10-year longitudinal population-based study. Am J Public Health. 2007; 97(1):
163–170. [PubMed: 17138931] 

18. El-Sayed AM, Paczkowski M, Rutherford CG, Keyes KM, Galea S. Social environments, genetics, 
and black-white disparities in infant mortality. Paediatr Perinat Epidemiol. 2015; 29(6):546–551. 
[PubMed: 26443986] 

19. York TP, Strauss JF III, Neale MC, Eaves LJ. Racial differences in genetic and environmental risk 
to preterm birth. PLoS ONE. 2010; 5(8):e12391. [PubMed: 20811627] 

20. Lu MC, Kotelchuck M, Hogan V, Jones L, Wright K, Halfon N. Closing the Black-White gap in 
birth outcomes: a life-course approach. Ethn Dis. 2010; 20(1, Suppl 2):S2–S62. 76.

21. Witt WP, Cheng ER, Wisk LE, et al. Preterm birth in the United States: the impact of stressful life 
events prior to conception and maternal age. Am J Public Health. 2014; 104(Suppl 1):S73–S80. 
[PubMed: 24354830] 

22. Gavin AR, Melville JL, Rue T, Guo Y, Dina KT, Katon WJ. Racial differences in the prevalence of 
antenatal depression. Gen Hosp Psychiatry. 2011; 33(2):87–93. [PubMed: 21596200] 

23. Guardino CM, Schetter CD. Coping during pregnancy: a systematic review and recommendations. 
Health Psychol Rev. 2014; 8(1):70–94. [PubMed: 24489596] 

24. Howell EA, Mora PA, Horowitz CR, Leventhal H. Racial and ethnic differences in factors 
associated with early post-partum depressive symptoms. Obstet Gynecol. 2005; 105(6):1442–
1450. [PubMed: 15932842] 

25. Harville EW, Savitz DA, Dole N, Herring AH, Thorp JM. Stress questionnaires and stress 
biomarkers during pregnancy. J Womens Health (Larchmt). 2009; 18(9):1425–1433. [PubMed: 
19757520] 

26. Dipietro JA, Costigan KA, Sipsma HL. Continuity in self-report measures of maternal anxiety, 
stress, and depressive symptoms from pregnancy through two years postpartum. J Psychosom 
Obstet Gynaecol. 2008; 29(2):115–124. [PubMed: 18655259] 

27. Alderdice F, Lynn F, Lobel M. A review and psychometric evaluation of pregnancy-specific stress 
measures. J Psychosom Obstet Gynaecol. 2012; 33(2):62–77. [PubMed: 22554138] 

Grobman et al. Page 8

Am J Perinatol. Author manuscript; available in PMC 2018 February 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://aspe.hhs.gov/2013-poverty-guidelines
https://aspe.hhs.gov/2013-poverty-guidelines


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Grobman et al. Page 9

Ta
b

le
 1

D
is

tr
ib

ut
io

n 
of

 r
ac

e/
et

hn
ic

ity
 b

y 
ec

on
om

ic
 s

ta
tu

s 
of

 th
e 

st
ud

y 
po

pu
la

tio
n

C
ha

ra
ct

er
is

ti
c

N
N

on
-H

is
pa

ni
c 

w
hi

te
N

on
-H

is
pa

ni
c 

bl
ac

k
H

is
pa

ni
c

A
si

an
O

th
er

n 
(%

)
n 

(%
)

n 
(%

)
n 

(%
)

n 
(%

)

L
ow

er
 in

co
m

e 
(≥

 2
00

%
 p

ov
er

ty
 le

ve
l)

2,
46

6
1,

12
7 

(4
5.

7)
58

3 
(2

3.
6)

53
6 

(2
1.

7)
48

 (
1.

9)
17

2 
(7

.0
)

H
ig

he
r 

in
co

m
e 

(>
 2

00
%

 p
ov

er
ty

 le
ve

l)
5,

66
2

4,
30

0 
(7

5.
9)

28
1 

(5
.0

)
53

4 
(9

.4
)

32
0 

(5
.7

)
22

7 
(4

.0
)

To
ta

l p
op

ul
at

io
n

8,
12

8
5,

42
7 

(6
6.

8)
86

4 
(1

0.
6)

1,
07

0 
(1

3.
2)

36
8 

(4
.5

)
39

9 
(4

.9
)

Am J Perinatol. Author manuscript; available in PMC 2018 February 21.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Grobman et al. Page 10

Ta
b

le
 2

D
es

cr
ip

tiv
e 

da
ta

 f
or

 th
e 

ps
yc

ho
so

ci
al

 m
ea

su
re

s

P
sy

ch
os

oc
ia

l m
ea

su
re

s
V

is
it

N
M

ea
n

St
an

da
rd

 d
ev

ia
ti

on
M

in
im

um
P

er
ce

nt
ile

s
M

ax
im

um

25
th

50
th

75
th

E
di

nb
ur

gh
 d

ep
re

ss
io

n
1

7,
90

3
5.

6
4.

1
0.

0
3.

0
5.

0
8.

0
26

.0

3
7,

42
6

5.
4

4.
0

0.
0

2.
0

5.
0

8.
0

28
.0

K
ri

eg
er

 r
ac

is
m

2
7,

69
0

0.
5

1.
1

0.
0

0.
0

0.
0

0.
0

9.
0

C
oh

en
 P

er
ce

iv
ed

 S
tr

es
s

1
8,

09
9

12
.4

6.
5

0.
0

8.
0

12
.0

16
.0

39
.0

3
7,

54
0

11
.1

6.
3

0.
0

7.
0

10
.0

15
.0

40
.0

Pr
eg

na
nc

y 
ha

ss
le

s/
up

lif
ts

 
Fr

eq
ue

nc
y 

ra
tio

3
7,

14
8

0.
7

0.
4

0.
0

0.
4

0.
7

0.
9

8.
0

 
In

te
ns

ity
 r

at
io

3
6,

86
2

0.
6

0.
3

0.
3

0.
4

0.
6

0.
8

3.
0

Sp
ie

lb
er

ge
r 

T
ra

it 
A

nx
ie

ty
1

7,
18

2
33

.5
8.

5
20

.0
27

.0
32

.0
38

.0
74

.0

Pe
rc

ei
ve

d 
So

ci
al

 S
up

po
rt

1
7,

20
0

75
.1

13
.7

12
.0

72
.0

80
.0

84
.0

84
.0

C
on

no
r–

D
av

id
so

n 
R

es
ili

en
ce

2
7,

53
1

79
.8

11
.3

0.
0

73
.0

80
.0

88
.0

10
0.

0

Am J Perinatol. Author manuscript; available in PMC 2018 February 21.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Grobman et al. Page 11

Ta
b

le
 3

Pe
rc

en
ta

ge
 o

f 
w

om
en

 in
 w

or
st

 c
at

eg
or

y 
of

 p
sy

ch
os

oc
ia

l m
ea

su
re

s 
by

 r
ac

e/
et

hn
ic

ity

P
sy

ch
os

oc
ia

l m
ea

su
re

s
V

is
it

N
N

on
-H

is
pa

ni
c 

w
hi

te
N

on
-H

is
pa

ni
c 

bl
ac

k
H

is
pa

ni
c

A
si

an
O

th
er

p-
V

al
ue

a

(N
 =

 5
,4

27
)

(N
 =

 8
64

)
(N

 =
 1

,0
70

)
(N

 =
 3

68
)

(N
 =

 3
99

)

E
di

nb
ur

gh
 d

ep
re

ss
io

n 
≥ 

10
 o

r 
en

do
rs

em
en

t o
f 

su
ic

id
al

 id
ea

tio
n

1
7,

90
3

13
.8

26
.5

22
.9

18
.3

21
.0

<
 0

.0
00

1

3
7,

42
6

14
.1

23
.1

16
.9

16
.7

16
.3

<
 0

.0
00

1

K
ri

eg
er

 r
ac

is
m

 ≥
3

2
7,

69
0

2.
0

21
.0

13
.2

15
.8

15
.8

<
 0

.0
00

1

C
oh

en
 P

er
ce

iv
ed

 S
tr

es
s 

≥7
5t

h 
pe

rc
en

til
e

1
8,

09
9

23
.7

46
.0

35
.1

32
.9

39
.8

<
 0

.0
00

1

3
7,

54
0

23
.6

40
.5

32
.0

27
.2

31
.3

<
 0

.0
00

1

Pr
eg

na
nc

y 
ha

ss
le

s/
up

lif
ts

 
Fr

eq
ue

nc
y 

ra
tio

 ≥
75

th
 p

er
ce

nt
ile

3
7,

14
8

27
.5

24
.0

27
.5

33
.6

30
.8

0.
01

56

 
In

te
ns

ity
 r

at
io

 ≥
75

th
 p

er
ce

nt
ile

3
6,

86
2

24
.1

33
.6

26
.6

25
.6

31
.3

<
 0

.0
00

1

Sp
ie

lb
er

ge
r 

T
ra

it 
A

nx
ie

ty
 ≥

75
th

 p
er

ce
nt

ile
1

7,
18

2
26

.1
37

.4
31

.1
31

.2
31

.5
<

 0
.0

00
1

Pe
rc

ei
ve

d 
So

ci
al

 S
up

po
rt

 ≤
25

th
 p

er
ce

nt
ile

1
7,

20
0

22
.6

42
.5

29
.3

27
.9

30
.4

<
 0

.0
00

1

C
on

no
r–

D
av

id
so

n 
R

es
ili

en
ce

 ≤
 2

5t
h 

pe
rc

en
til

e
2

7,
53

1
26

.6
25

.9
28

.3
37

.8
26

.4
0.

00
02

a p-
V

al
ue

 f
or

 th
e 

si
gn

if
ic

an
ce

 o
f 

di
ff

er
en

ce
s 

in
 th

e 
pe

rc
en

ta
ge

s 
by

 r
ac

e/
et

hn
ic

ity
.

Am J Perinatol. Author manuscript; available in PMC 2018 February 21.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Grobman et al. Page 12

Ta
b

le
 4

Pe
rc

en
ta

ge
 o

f 
w

om
en

 in
 w

or
st

 c
at

eg
or

y 
of

 p
sy

ch
os

oc
ia

l m
ea

su
re

s 
by

 r
ac

e/
et

hn
ic

ity
 a

nd
 in

co
m

e 
ca

te
go

ry

P
sy

ch
os

oc
ia

l m
ea

su
re

s
N

N
on

-H
is

pa
ni

c 
w

hi
te

N
on

-H
is

pa
ni

c 
bl

ac
k

H
is

pa
ni

c
A

si
an

O
th

er
p-

V
al

ue
 fo

r 
in

te
ra

ct
io

na

(N
 =

 5
,4

27
)

(N
 =

 8
64

)
(N

 =
 1

,0
70

)
(N

 =
 3

68
)

(N
 =

 3
99

)

E
di

nb
ur

gh
 d

ep
re

ss
io

n 
≥ 

10
 o

r 
en

do
rs

em
en

t o
f 

su
ic

id
al

 id
ea

tio
n 

at
 V

is
it 

3

L
ow

er
 in

co
m

e 
(≤

20
0%

 p
ov

er
ty

 le
ve

l)
2,

18
4

23
.6

26
.2

20
.4

31
.0

27
.9

0.
04

62

H
ig

he
r 

in
co

m
e 

(>
 2

00
%

 p
ov

er
ty

 le
ve

l)
5,

24
2

11
.6

16
.5

13
.5

14
.6

7.
9

K
ri

eg
er

 r
ac

is
m

 ≥
3 

at
 V

is
it 

2

L
ow

er
 in

co
m

e 
(≤

20
0%

 p
ov

er
ty

 le
ve

l)
2,

30
3

2.
3

14
.4

14
.0

15
.2

17
.1

<
 0

.0
00

1

H
ig

he
r 

in
co

m
e 

(>
 2

00
%

 p
ov

er
ty

 le
ve

l)
5,

38
7

1.
9

35
.8

12
.5

15
.8

14
.8

a p-
V

al
ue

 f
or

 in
te

ra
ct

io
n 

be
tw

ee
n 

ra
ce

/e
th

ni
ci

ty
 a

nd
 in

co
m

e 
ca

te
go

ry
 o

n 
th

e 
ps

yc
ho

so
ci

al
 m

ea
su

re
.

Am J Perinatol. Author manuscript; available in PMC 2018 February 21.


	Abstract
	Methods
	Results
	Comment
	References
	Table 1
	Table 2
	Table 3
	Table 4



