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Abstract
Background Higher socioeconomic status (SES) has less impact on cardio-metabolic disease and preterm birth risk among Black
women compared to White women, an effect called “diminishing returns.” No studies have tested whether this also occurs for
pregnancy cardio-metabolic disease, specifically preeclampsia, or whether preeclampsia risk could account for race-by-SES
disparities in birth timing.
Methods A sample of 718,604 Black and White women was drawn from a population-based California cohort of singleton
births. Education, public health insurance status, gestational length, and preeclampsia diagnosis were extracted from a Statemaintained birth cohort database. Age, prenatal care, diabetes diagnosis, smoking during pregnancy, and pre-pregnancy body
mass index were covariates.
Results In logistic regression models predicting preeclampsia risk, the race-by-SES interaction (for both education and insurance
status) was significant. White women were at lower risk for preeclampsia, and higher SES further reduced risk. Black women
were at higher risk for preeclampsia, and SES did not attenuate risk. In pathway analyses predicting gestational length, an indirect
effect of the race-by-SES interaction was observed. Among White women, higher SES predicted lower preeclampsia risk, which
in turn predicted longer gestation. The same was not observed for Black women.
Conclusions Compared to White women, Black women had increased preeclampsia risk. Higher SES attenuated risk for preeclampsia among White women, but not for Black women. Similarly, higher SES indirectly predicted longer gestational length
via reduced preeclampsia risk among White women, but not for Black women. These findings are consistent with diminishing
returns of higher SES for Black women with respect to preeclampsia.
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Introduction
Preeclampsia, defined as gestational hypertension accompanied by proteinuria, is a costly, burdensome disease that affects 2% to 8% of all pregnancies, and accounts for 10% to
15% of maternal deaths globally [1]. Preeclampsia diagnosis
also increases the risk for adverse pregnancy outcomes, particularly preterm birth or shorter gestational length [2]. In general, Black women [3–5] and women with lower socioeconomic status (SES) [6, 7] are at increased risk for preeclampsia. Although most studies have examined race/ethnicity and
SES as separate predictors of preeclampsia risk, race/ethnicity
and SES are conflated in the USA, with Black women being
more likely to be of a lower SES compared to White women
[8]. When the interrelationship of race/ethnicity and SES is
considered, it is usually accepted that poor Black women are
at highest risk for poor health outcomes compared to higher
SES Black women [9, 10].
A growing body of research, however, shows that higher
SES does not necessarily confer the same health gains for
Black individuals as for White individuals. Compared to
White individuals, among Black individuals, higher SES can
confer either smaller health benefits [11], no health benefits
[12], or even increased risk for poor health outcomes [13].
This phenomenon has been referred to as “diminishing
returns” or “widening health disparities” [14–16], and has
been observed across a range of outcomes, including mortality
risk [17–20], self-rated health [21–23], mental health [24–27],
insomnia [12], and molecular aging as indexed by telomere
length [28]. In particular, this effect has been robustly observed for cardio-metabolic indicators and disease risk, including body mass index (BMI) [12, 27], inflammation [interleukin-6 (IL6), C-reactive protein (CRP)] [11, 29], epigenetic
modification of inflammation-related pathways [30], allostatic
load [31], glycemic control [32], postpartum cardio-metabolic
health [13], and risk for type II diabetes mellitus [33, 34],
hypertension [35, 36], myocardial infarction, and stroke
[37]. “Diminishing returns” have also been observed in the
context of pregnancy [38, 39]. Relative to trends observed in
White women, higher SES among Black women does not
confer the same reduction in risk for preterm birth [40–50],
low birth weight [43, 50–56], or infant mortality risk [57 for
exceptions, see 58–66]. As such, considering only the independent effects of race/ethnicity and SES could result in important, health-relevant patterns being overlooked, with implications for the health of Black women and their children.
Given that preeclampsia increases the risk for preterm birth
[2, 67, 68], and that the “widening disparities” effect is particularly emergent for cardio-metabolic risk [11–13, 27, 29–37],
the literature was reviewed for any evidence of this phenomenon for pregnancy cardio-metabolic diseases, particularly
preeclampsia. We found only one study that tested an interactive effect of race/ethnicity and SES for preeclampsia risk

[69]. In this study, a 2 × 2 design was used to compare differences in preeclampsia risk between White women and women
of other races/ethnicities and high SES versus low SES groups
(N = 41,496). Rates of preeclampsia were lowest for White
women in the higher SES category (22 per 1,000), and highest
for women of other races/ethnicities in the lower SES category
(54.9 per 1,000) [69]. Given that women of different races and
ethnicities were collapsed into a single group, it is not clear
how to interpret these findings for Black women. As such, it is
not known whether the differential effect of higher SES on
Black versus White women applies to preeclampsia, with
downstream implications for race/ethnicity and SES disparities in preterm birth.
The purpose of the present investigation is to examine
whether race (Black vs. White) and SES (using education
and insurance status as proxies) independently and interactively predict risk for preeclampsia, without pre-existing
hypertension. This was tested in a population-based pregnancy cohort. It was hypothesized that (1) Black women
would have increased risk for preeclampsia as compared
to White women; (2) lower SES would be associated with
increased risk for preeclampsia; and (3) race and SES
would interact, such that higher SES would be associated
with reduced risk for preeclampsia for White women, but
not for Black women. Exploratory analyses also tested
whether race, SES, and the race-by-SES interaction were
associated with gestational age at birth, as mediated by
preeclampsia risk.

Methods
Participants
The sample consisted of 718,604 Black and White women
drawn from a population-based cohort of singleton
California births (2007–2012) [70, 71]. The birth cohort
file is maintained by the California Office of Statewide
Health Planning and Development, and contains data from
linked birth and death certificates, and maternal and infant
characteristics, hospital discharge diagnoses, and procedures [International Classification of Diseases, 9th
Revision, Clinical Modification; ICD9] [72] from 1 year
before to 1 year after delivery. Women were included in
the current analyses if they had information available for
key variables (education, insurance status, race, and preeclampsia diagnosis). Women were excluded if they were
less than 18 years of age or pregnant with fetuses known to
have congenital or chromosomal anomalies. Methods and
protocols for the study were approved by the Committee
for the Protection of Human Subjects within the Health
and Human Services Agency of the State of California.
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Race, Education, Insurance Status, Preeclampsia
and Birth Gestational Age
Maternal race was coded as White (0) or Black (1).1 Two
proxies for SES were considered: Education and insurance
status. Education was dichotomized, such that women were
classified as having lower education (high school or less; 0) or
higher education (more than high school; 1). Health insurance
was coded based on receipt of MediCal (California’s health
insurance for low-income persons). Women were coded as
having Medi-Cal (0) or not (1). Thus, low SES was operationalized two ways, as having a high school education or less, or
receipt of MediCal health insurance. Education and insurance
status were moderately associated, r = .424. Two interaction
terms were calculated by multiplying together the race and
SES terms.
Women who developed preeclampsia during their pregnancy were identified by hospital discharge diagnosis (ICD-9
codes 642.4, 642.5, and/or 642.6). In order to isolate
pregnancy-induced cardio-metabolic disease, women with
pre-existing hypertension were excluded. Preeclampsia was
coded as “preeclampsia diagnosis” (1) or “no preeclampsia
diagnosis” (0). Gestational age at birth was obtained from best
obstetric estimate in the birth certificate record.
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White race, high school education or less, MediCal insurance
status, multiparous, no diabetes, no smoking during pregnancy). Significant race-by-SES interactions were probed using
dummy coding, specifically by comparing high SES White
women with low SES White women, low SES Black women,
or high SES Black women with respect to preeclampsia risk.
Second, to test whether risk for preeclampsia could account for associations between race, SES, and the race-bySES interactions with gestational age at birth, mediation
models were tested using path analyses. Models were run
using the lavaan package [74] and full-information maximum likelihood (FIML) in R v.3.5.1 [75]. The conceptual
model in Fig. 1 was translated as follows: Race, SES (either education or insurance status), and the race-by-SES
interaction term were each entered as exogenous/
predictor variables, preeclampsia diagnosis was the mediator, and gestational age at birth was the outcome.
Exogenous variables were allowed to co-vary with each
other. Significant race-by-SES interactions were probed
in path analyses by splitting the sample by race and running models testing the same mediation model, excluding
race and the interaction term as predictors. Mediation
models were just-identified, i.e., they included all possible
paths, and so have zero degrees of freedom. As such, fit
indices cannot be calculated or reported.

Covariates
The following covariates were included in the study: maternal
age at delivery (years), parity [nulliparous (1) vs. multiparous
(0)], prenatal care (month that care commenced), any
diabetes diagnosis (pre-existing or gestational) [yes (1) vs.
no (0)], cigarette smoking during pregnancy [yes (1) vs. no
(0)], and maternal pre-pregnancy body mass index (BMI).
Pre-pregnancy BMI was calculated by converting height and
weight to metric units and dividing weight by height-squared
(kg/m2), with exclusion of women with BMI values < 19 kg/
m2 and women with BMI values greater than 3 standard deviations above the mean (> 45 kg/m2), given severe underweight and severe obesity status.

Analytic Approach
First, associations between preeclampsia risk and race, SES,
and the race-by-SES interactions were tested using logistic
regression models in SPSS v.24 [73]. Separate models were
run for both SES indicators, i.e., education and insurance status. All covariates were included in all models. In models
where education was a predictor, insurance status was a covariate, and vice versa. For all dichotomous variables, comparisons were made relative to groups coded as “0” (e.g.,
1
Both White and Black categories include women born in and outside the
USA.

Diabetes
Prenatal Care
Educaon OR
Insurance status*

Smoke
Parity
BMI
Age

Birth
gestaonal age

Preeclampsia

Race

SES

Race x SES
Fig. 1 Path analysis testing associations between race, SES, and race x
SES with birth gestational age as mediated by preeclampsia risk.
Predictor/exogenous variables were allowed to co-vary with each other
(not shown). BMI = body mass index. *When SES was indexed by education, models covaried for insurance status, and vice versa

1185

J. Racial and Ethnic Health Disparities (2019) 6:1182–1191

Results

Preeclampsia Risk

Sample Characteristics

Race was independently associated with risk for preeclampsia
in both logistic models, such that Black women were more
likely to develop preeclampsia than White women, independent of education, OR = 1.56, .95CI(1.48, 1.64), or insurance
status, OR = 1.55, .95CI(1.48, 1.63) (Table 2). Both SES indicators were additionally associated with risk for preeclampsia, such that women with high SES, either indexed as more
education, OR = .872, .95CI(.838, .907), or non-MediCal insurance, OR = .899, .95CI(.862, .937), had lower risk for preeclampsia compared to women with low SES. Significant
race-by-SES interactions were also observed, p < .030.
Compared to White women with high SES, White women
with low SES and Black women with both high and low
SES had statistically significant increased odds of preeclampsia (Fig. 2). The magnitude of risk for preeclampsia, however,
was highest for Black women of any SES. Moreover, Black
women with high or low SES did not significantly differ with
respect to preeclampsia risk.

The sample consisted of 111,801 Black women and
607,151 White women. Sample characteristics are presented in Table 1. Compared to White women, Black women
had fewer years of formal education (48.8% high school
education or less vs. 25.9% high school education or less),
χ2(1) = 31,555, p < .01. Black women were also more likely to have public health insurance (59.8 vs. 23.8%),
χ2(1) = 54,461, p < .01, were more likely to be diagnosed
with preeclampsia (4.7 vs. 2.8%), χ2(1) = 1,568, p < .01,
and tended to have shorter gestational duration (38.6 ±
2.1 weeks vs. 38.9 ± 1.7 weeks), t(718,950) = 60.0,
p < .01. With respect to covariates, compared to White
women, Black women were more likely to be younger at
delivery (27.0 ± 6.0 years vs. 30.0 ± 5.7 years),
t(718,950) = 161, p < .01, to have a higher pre-pregnancy
BMI (27.2 ± 5.7 kg/m2 vs. 25.3 ± 5.0 kg/m2), t(718,950) =
− 114, p < .01, to begin prenatal care later (2.7 ± 1.5 months
vs. 2.5 ± 1.2 months), t(718,950) = − 57.8, p < .01, were
more likely to smoke (8.5 vs. 6.6%), χ2(1) = 542, p < .01,
and tended to be multiparous rather than nulliparous (43.9
vs. 38.6%). No differences emerged between Black and
White women with respect to diabetes diagnoses (6.3 vs.
6.4%), χ2(1) = .01, p = .95.
Parallel analyses were run for both SES indicators (education and insurance status). The same pattern of results
emerged across analyses for both education and insurance
status.

Table 1 Sample characteristics.
BMI = body mass index

Birth Gestational Age
Full results of path analyses testing indirect associations between race, SES (education or insurance status), and the raceby-SES interactions on gestational length, as mediated by preeclampsia risk, are reported in Supplemental Table 1.
Coefficients from models where education was included as
the SES predictor are labeled “education,” and those where
insurance status was included as the SES predictor are labeled
“insurance.”

Mean ± SD or % (N)
Variable

Black

White

N

100.0 (111,801)

100.0 (607,151)

Less than high school

13.7 (15,298)

4.9 (30,050)

High school

35.1 (39,251)

21.0 (127,796)

College
Post-secondary

46.3 (51,725)
4.9 (5,527)

57.9 (351,751)
16.1 (97,554)

59.8 (61,187)

23.8 (137,410)

Preeclampsia

4.7 (5,216)

2.8 (16,803)

Gestational length (weeks)

38.6 ± 2.19

38.9 ± 1.65

Age (years)

27.0 ± 6.03

30.0 ± 5.72

Diabetes

6.3 (7,041)

6.4 (38,271)

Nulliparous

38.6 (43,415)

43.9 (266,373)

Prenatal care initiation (months)
Cigarette smoking
Pre-pregnancy BMI (kg/m2)

2.69 ± 1.53
8.5 (9,495)
27.2 ± 5.73

2.45 ± 1.21
6.6 (39,945)
25.3 ± 5.04

Public health insurance (MediCal)
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Table 2 Logistic regression
model summary, predicting
preeclampsia risk from race,
education and the race-byeducation interaction, controlling
for smoking, parity, age, prepregnancy BMI, prenatal care,
medical insurance, and any diabetes diagnosis. From a
population-based California cohort of singleton births (2007–
2012). BMI = body mass index

Variable

b

SE

OR

.95CI

p

Smoking during pregnancy*
Nulliparous*

.046
1.13

.029
.016

1.05
3.11

.99, 1.11
3.01, 3.20

.111
< .001

Maternal age
Pre-pregnancy BMI

.016
.065

.001
.001

1.02
1.07

1.01, 1.02
1.07, 1.07

< .001
< .001

Prenatal care†

− .005

.006

1.00

.98, 1.01

.386

Insurance status*
Diabetes*
Race*

.080
.598
.442

.018
.023
.027

1.08
1.82
1.56

1.04, 1.12
1.74, 1.90
1.48, 1.64

< .001
< .001
< .001

Education*
Race x Education*

− .137
.077

.020
.035

0.872
1.08

0.838, 0.907
1.01, 1.16

< .001
.030

Smoking during pregnancy*
Nulliparous*

.045
1.13

.029
.016

1.05
3.11

.988, 1.11
3.01, 3.20

.121
< .001

Maternal age
Pre-pregnancy BMI

.016
.065

.001
.001

1.02
1.07

1.01, 1.02
1.07, 1.07

< .001
< .001

Prenatal care†

− .005

.006

.995

.983, 1.01

.349

Education*

− .115

.018

.892

.861, .923

< .001

Diabetes*

.598

.023

1.82

1.74, 1.90

< .001

Race*

.439

.026

1.55

1.48, 1.63

< .001

Insurance status*

− .107

.021

.899

.862, .937

< .001

Race x Insurance*

.092

.036

1.10

1.02, 1.18

.010

*all comparisons are made relative to the group coded as “0” (White race, high school or less, using MediCal, no
preeclampsia diagnosis, multiparous, no diabetes, and no cigarette smoking during pregnancy), † Defined as
month that prenatal care was started

b

*

2

1.8

1.6

1.6

1.4

1.4

1.2

1

0.8

0.6

*

2

1.8

Risk for Preeclampsia (OR)

Risk for Preeclampsia (OR)

a

1.2

1

0.8

0.6

0.4

0.4

0.2

0.2

0

0

White (≤ high school)

Black (≤ high school)

Black (> high school)

Fig. 2 Risk for preeclampsia (OR, 95% CI) for low SES white women,
low SES Black women, and high SES Black women, compared with high
SES White women, from a population-based California cohort of singleton births (2007–2012). a Odds ratios for SES as indexed by education.
Compared to White women with more education, White women with less
education and Black women with both more and less education had
increased odds of preeclampsia, p’s < .001. The magnitude of increased
risk for preeclampsia, however, was higher for Black women in both less,
OR = 1.78, .95CI(CI, 1.69, 1.88), and more educated group, OR = 1.68,

White (MediCal)

Black (MediCal)

Black (not MediCal)

.95CI(1.60, 1.76), relative to White women with less education, OR =
1.15, .95CI(1.10, 1.19). b Odds ratios for SES as indexed by insurance
status. Compared to White women not using MediCal, White women
using MediCal and Black women both using and not using MediCal
had increased odds of preeclampsia, p’s < .001. The magnitude of increased risk for preeclampsia was higher for Black women both using
MediCal, OR = 1.73, .95CI(1.65, 1.81), and not using Medical, OR =
1.70, .95CI(1.62, 1.79), relative to White women using MediCal, OR =
1.11, .95CI(1.07, 1.16)
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Direct and indirect effects were detected for race.
Independent of preeclampsia diagnosis or either SES indicator, Black women had shorter gestational length compared to
White women, beducation = − .289, SE = .009, p < .001; binsurance = − .289, SE = .009, p < .001, and Black women were
also more likely to be diagnosed with preeclampsia, which in
turn was associated with lower gestational age at birth, beducation = − .023, SE = .001, p < .001; b insurance = − .023,
SE = .001, p < .001. We also found indirect and direct effects
for both SES indicators. Independent of preeclampsia status
and race, low SES, i.e., less educated, beducation = .072,
SE = .006, p < .001, or being on MediCal insurance, binsurance = .067, SE = .006, p < .001, was associated with
shorter gestational length. Additionally, low SES women were
more likely to be diagnosed with preeclampsia, which in turn
was associated with shorter gestational length, beducation = .005, SE = .001, p < .001; b insurance = .003,
SE = .001, p < .001.
For both SES indicators, indirect effects of the race-by-SES
interaction terms were detected, beducation = − .004, SE = .002,
p = .031; binsurance = − .004, SE = .002, p = .028, suggesting
that the effect of SES on gestational length via preeclampsia
diagnosis varied depending on race. To probe the interaction,
the sample was split by race and path models were run independently in each subsample for both SES indicators. Among
White women, being high SES continued to predict longer
gestations through reduced risk for preeclampsia (Fig. 3).
However, among Black women, the indirect effect of SES
on gestation length via preeclampsia diagnosis was not significant. For Black women, high SES was not associated with
risk for preeclampsia, although a preeclampsia diagnosis continued to predict lower gestational age at birth (see Fig. 3).

Discussion
In this study, Black women and women who were low SES,
whether indexed by education or insurance status, were at
increased risk for preeclampsia, compared to women who
were White or of higher SES, respectively. Moreover, higher
SES, whether indexed by education or insurance status, attenuated preeclampsia risk in White women but not for Black
women. These findings are consistent with a broader body
of research on “diminishing returns,” which indicates that
Black women do not necessarily gain the same health benefits
from higher SES as do White women [14–16, 38, 39]. This
study demonstrates that these differences are evident in a
California statewide cohort for preeclampsia, a pregnancyspecific cardio-metabolic disease.
A second purpose of this work was to test whether differences in risk for preeclampsia by race and SES (indexed by
either education or insurance status) also predicted gestational
length. Path analyses revealed different patterns by race.

White women
Educaon

-.008*

Preeclampsia

-.152*

Birth
gestaonal
age

Black women
Educaon

-.005

Preeclampsia

-.150*

Birth
gestaonal
age

a
White women
Insurance

-.006*

Preeclampsia

-.152*

Birth
gestaonal
age

Black women
Insurance

-.002

Preeclampsia

-.150*

Birth
gestaonal
age

b
Fig. 3 Path models of the indirect association between SES and
gestational age at birth via preeclampsia for White and Black women,
from a population-based California cohort of singleton births (2007–
2012). a Path models for SES as indexed by education. For White women, the indirect effect of education on gestational length via preeclampsia
diagnosis was significant, b = 0.005, SE = 0.001, p < 0.001, such that
higher education was associated with lower risk for preeclampsia, which
in turn predicted longer gestation. Among Black women, the indirect
effect of education on gestational length via preeclampsia diagnosis was
not significant, b = 0.003, SE = 0.002, p = 0.140. For Black women,
greater education was not associated with risk for preeclampsia, b = −
0.002, SE = 0.001, β = − 0.005, p = 0.140, although a preeclampsia diagnosis continued to predict lower gestational age at birth, b = − 1.56, SE =
0.031, β = − 0.151, p < 0.001. b Path models for SES as indexed by insurance status. Among White women, not using MediCal (higher income
status) continued to predict longer gestation through reduced risk for
preeclampsia, b = 0.003, SE = 0.001, p < 0.001 (Fig. 3b). Among Black
women, however, an indirect effect of insurance status on gestational
length via preeclampsia risk was not detected, b = 0.001, SE = 0.002,
p = 0.545. For Black women, insurance status was not associated with
risk for preeclampsia, b = − 0.001, SE = 0.001, β = − 0.002, p = 0.544,
although a preeclampsia diagnosis continued to predict lower gestational
age at birth, b = − 1.56, SE = 0.031, β = − 0.150, p < 0.001. Standardized
coefficients are presented. Significant paths are indicated with an “*.”
Models were adjusted for diabetes, prenatal care, smoking during pregnancy, parity, pre-pregnancy BMI, age at delivery, and either education or
insurance status (not shown). All exogenous variables were allowed to
co-vary (not shown)

Among White women, higher SES indirectly predicted longer
gestational length through reduced risk for preeclampsia, consistent with a protective effect of higher SES. In contrast, no
indirect effects of either SES indicator on gestational length
were observed for Black women. These results suggest that
smaller or no effects of higher SES on gestational length
among Black women could be accounted for in part by higher
preeclampsia risk.
A large body of research supports the existence of
“diminishing returns” for Black individuals for a range of
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health outcomes. These phenomena are counter to the general belief that SES affects health in a positive, linear fashion,
with lower SES individuals being at increased risk, and
higher SES individuals being at decreased risk, for poor
health [76]. As such, individuals at the intersection of multiple marginalized groups, such as Black women with low
SES, are hypothesized to have the worst health outcomes
[9, 10]. This study and others, however, show that in many
instances, Black women with higher SES have similar [12],
or sometimes higher [13], risk for adverse health, relative to
Black women with low SES. Why higher SES is not as health
protective for Black individuals is a topic of interest with a
number of possible explanations. Higher SES places Black
women in a position where they are more likely to experience
particularly noxious stressors, such as racism and discrimination [77–79]. Racism is a pernicious and pervasive phenomenon that encompasses institutional (e.g., differences in
access to goods, services, and opportunities by race), interpersonal (e.g., prejudice and discrimination), and internalized (e.g., acceptance of negative messages of a minority
member’s abilities and intrinsic worth) aspects [80].
Experiencing racism in any of its forms is distressing and
c a n ac t i v a t e ph y s i o l o g i c al stress pathways, e .g.,
hypothalamic-pituitary-adrenal (HPA) and sympatheticadrenal-medulla (SAM) axes, with adverse implications for
downstream physiology and health [81, 82]. Indeed, in a
sample of Black men, higher discrimination experienced as
a result of higher SES undermined any protective effect of
higher SES on risk for depression [25]. Other factors to consider are differences in the psychosocial environment. For
example, higher area-level racism has been associated with
increased preterm birth risk in Black women [83]. Indeed,
higher area-level racism, as indexed by lower proportion of
Black individuals residing in a neighborhood, was associated with increases in infant mortality risk particularly for
Black women of higher SES [84]. Work environment, i.e.,
management support or work recognition, can also vary for
Black and White individual [85]. However, whether workplace environments differ for higher SES Black individuals
has not been directly tested. Nonetheless, among Black individuals, any health benefits accrued due to higher SES could
be undone by accompanying exposure to toxic stressors.
In addition, Black women with higher SES could also be
more likely to experience structural and cultural forms of racism that act as barriers to social structures or social networks
expected to be available to higher SES individuals [86]. In
other words, higher SES among Black individuals may not
come with equal access to resources and benefits. For example, although Black women with higher SES are expected to
have more consistent access to healthcare, explicit or implicit
bias among healthcare professionals could actually reduce
overall access to care and quality of treatment [87].
Collectively, this suggests that SES indicators do not
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necessarily capture the same socioeconomic resources across
races, ethnicities, cultures, or groups, and thus do not predict
health consistently across race/ethnicity, group, and culture.
In order to overcome discriminatory practices, Black individuals may engage in coping behaviors that are necessary to
attain and maintain higher SES but that have negative consequences for health. For example, “John Henryism” is a higheffort coping strategy used by Black individuals to actively
confront external stressors or barriers related to race through
persistent and sustained efforts [88]. This cluster of coping
behaviors could increase risk for disease due to both the high
energy needed to sustain them and the potentially inaccurate
belief that one is in control over most stressful situations [78].
Another theory, “skin-deep resilience,” posits that the coping
strategies needed to succeed as a member of a disadvantaged
social group have deleterious consequences for physical
health, although these strategies result in outward indicators
of achievement and success [31, 89]. Another factor that could
increase risk for poor health is increased vigilance, or the
attention to details required to navigate a space predominately
defined by the dominant culture [90]. Black women with
higher SES have to navigate White-dominant cultural spaces
more often than Black women with lower SES, and so often
need to be more vigilant, with downstream consequences of
vigilance for cardiovascular health. As such, Black women
potentially do not benefit from higher SES because gains are
canceled by the extraordinary degree of effort needed to
achieve and sustain that status, and the resulting psychological
and biological stress of doing so [91]. To our knowledge, no
one has determined whether associations between vigilance
and health vary by SES in Black women.
A limitation of this study is that data were obtained from
hospital discharge diagnoses, and provide limited in-depth
information on psychosocial and other factors (e.g., immigration status or country of origin). Additional prospective studies are needed to explore how factors like various forms of
racism, discrimination, vigilance, and John Henryism could
drive health disparities by SES in Black women. This study
is also limited with respect to the SES indicator. For example,
information on household income or size is unknown and no
measures of subjective SES were available.
To date, “diminishing returns” has predominately been
studied in the context of Black Americans. It is reasonable
to presume, however, that any minority group that comes from
a historical context of discrimination and marginalization and
continues to face discrimination and marginalization may not
benefit from higher SES the same as the dominant culture. For
example, associations between SES and health are also not
consistently found in Hispanic populations (“Hispanic health
paradox”). Whether “diminishing returns” or “widening
health disparities” are evident for other races and ethnicities,
such as Native American, Southeast Asian, or Pacific Islander/
Native Hawaiian, is not known. Future research on the
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intersection of race/ethnicity and SES in other groups is of
possible value.
In sum, compared to White women, Black women were at
increased risk for preeclampsia, and risk was not attenuated by
higher SES, whether indexed by education or insurance status.
Differences in preeclampsia risk by race and SES in part
accounted for differences in gestational length between
Black and White women. These findings highlight the unique
challenges faced by Black women in the USA, and the importance of studying health disparities at the intersection of race/
ethnicity and SES.
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