RACIAL/ETHNIC DIFFERENCES IN PREGNANCY-RELATED HYPERTENSIVE DISEASE IN

Objective: Hypertension and cardiovascular
disease rates vary by race/ethnicity in nonpreg-
nant adults. We aimed to examine racial/ethnic
differences in prevalence and severity of
hypertensive diseases during pregnancy in
nulliparous women.

Design, Setting, Participants: Nulliparous
women with singleton deliveries and electronic
medical record data on demographics and
pregnancy outcomes (1=56,617) were selected
from the Consortium on Safe Labor (2002—
2008). Multivariable logistic regression was
performed to calculate the adjusted odds of
gestational hypertension, mild preeclampsia,
severe preeclampsia, eclampsia, chronic hyper-
tension, superimposed preeclampsia, and un-
specified hypertension for women who were
non-Hispanic Black, Hispanic, Asian/Pacific
Islander, and multiracial/other race/ethnicity,
compared with non-Hispanic White women.

Results: Non-Hispanic Black women had
higher odds of entering pregnancy with
chronic hypertension (adjusted odds ratio
(AOR)=1.43, 95% confidence interval (Cl)
1.11-1.84) and had higher odds of developing
mild (AOR=1.26, 95% Cl 1.10-1.45), severe
(AOR=1.31, 95% Cl 1.10-1.57) or superim-
posed preeclampsia (AOR=1.98, 95% ClI
1.40-2.80) compared to non-Hispanic White
women. Hispanic women and Asian/Pacific
Islanders had higher odds of remaining nor-
motensive (AOR=1.22,95% Cl 1.12-1.33 and
AOR=1.55, 95% Cl 1.31-1.84, respectively).

Conclusions: Odds for specific gestational
hypertensive diseases varied by race/ethnicity
among women during their first pregnancy.
Non-Hispanic Black women experienced more
severe disease, while Hispanic women and
Asian/Pacific Islanders had an overall decreased
risk compared to non-Hispanic Whites. Patterns
of racial/ethnic variation associated with hyper-
tensive diseases during pregnancy were similar
to racial/ethnic associations reported for adult-
onset cardiovascular disease, suggesting that
there may be common pathways and shared
risk factors. (Ethn Dis. 2014;24[3]:283-289)
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INTRODUCTION

Women with preeclampsia, a new-
onset hypertension in pregnancy with
proteinuria, have an approximately 1.7-
fold higher risk of dying from cardiovas-
cular disease later in life." Pregnancy has
been thought of as a stress test, in that
women who develop a hypertensive disease
during pregnancy are also at risk for later
cardiovascular disease even though elevated
blood pressure in pregnancy is typically
transient and resolves postpartum.> Hy-
pertension during pregnancy and later-life
cardiovascular disease may share common
pathways and risk factors such as race/
ethnicity or other factors associated with
race/ethnicity. Outside of pregnancy, non-
Hispanic Black women have a higher risk
for cardiovascular disease, while Asian and
Hispanic women have a lower risk,
compared to non-Hispanic Whites.*
Moreover, non-Hispanic Black women
have consistently been found to have an
increased risk of hypertension during
pregnancy. >

The definitions of gestational hyper-
tensive disorders have changed over time
and prior studies often used outcome
measures that failed to distinguish between
disorders, using combined categories such
as pregnancy-induced hypertension, and
they were limited by small sample sizes

and/or lacked the ability to adjust for

Address correspondence to S. Kather-
ine Laughon, MD, MS; Epidemiology
Branch, Division of Intramural Population
Health Research, Eunice Kennedy Shriver
National Institute of Child Health and
Human Development; National Institutes
of Health; 6100 Executive Blvd., Room
7B03; Rockville, MD 20852; 301.435.
6935; 301.402.2084 (fax); laughonsk@
mail.nih.gov

Ethnicity & Disease, Volume 24, Summer 2014

S. Katherine Laughon, MD, MS

individual clinical data because they were
based on birth certificates.’™'® Examin-
ing specific gestational hypertensive dis-
orders is critical because the evidence
suggests that the various disorders may
develop through distinct pathways. For
example, elevated blood pressure alone
during pregnancy (ie, gestational hyper-
tension) may have a different etiology
than preeclampsia, and earlier onset
preeclampsia may have a different etiol-
ogy compared to later onset preeclamp-
sia.'>'77*% Yet whether racial/ethnic
differences in preeclampsia vary by
severity of disease, or early- vs later-onset
of the disorder, remains unknown.

The primary aim of our study was to
evaluate the risk of gestational hyperten-
sive diseases by maternal race/ethnicity in
nulliparous women from a large, con-
temporary US cohort. Our secondary
aim was to explore the association of race/
ethnicity with severity of hypertensive

diseases and timing of delivery/onset.'**

METHODS

Study Population
The Consortium on Safe Labor,
conducted by the Eunice Kennedy

The primary aim of our study
was to evaluate the risk of
gestational hypertensive
diseases by maternal race/
ethnicity in nulliparous
women from a large,

contemporary US cohort.
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Shriver National Institute of Child
Health and Human Development, Na-
tional Institutes of Health, involved 12
clinical centers (19 hospitals) from nine
American College of Obstetricians and
Gynecologists districts between 2002
and 2008.>> The study was approved
by the institutional review boards of all
participating institutions. Maternal de-
mographics (including race/ethnicity),
medical history, prenatal complications,
maternal and neonatal outcomes, deliv-
ery summary, and postpartum and
newborn information were captured
from electronic medical records. Data
on race/ethnicity was as recorded in the
medical record and was mapped to six
predefined categories based on race and
ethnic standards for federal statistics and
administrative reporting: non-Hispanic
White, non-Hispanic Black, Hispanic,
Asian/Pacific Islander, multiracial, or
other.”* The last two categories were
combined for this analysis due to small
sample size. To reduce confounding by
previous obstetric history, we restricted
the analysis to nulliparous women with
singleton pregnancies (2=89,281).>
Since maternal race/ethnicity was a
primary variable of interest, all women
who were missing data on maternal
race/ethnicity (7=4,360) were exclud-
ed. Finally, women missing data on
covariates, including prepregnancy
body-mass index (BMI, calculated as
weight in kg/height in m?) (n=27,531),
maternal age (2=28), and marital status
(n=745), were also excluded. The series
of exclusions yielded a final sample size

of 56,617 deliveries.

Classification of
Hypertensive Diseases
Hypertensive diseases were initially
captured from the medical records
as gestational hypertension, preeclamp-
sia, eclampsia, chronic hypertension,
superimposed preeclampsia and unspec-
ified hypertension. Information on who
made the diagnosis or managed the care
was not available. We supplemented
these data using the electronic hospital
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discharge summary International Clas-
sification of Diseases 9th Revision
(ICD-9) codes as follows: gestational
hypertension (642.3), mild preeclamp-
sia (642.4), severe preeclampsia (642.5),
eclampsia (642.6), chronic hypertension
(642.0, 642.1 or 642.2), superimposed
preeclampsia (642.7), and unspecified
hypertension (642.9). Women with no
recorded hypertensive disease were con-
sidered normotensive. Hypertensive dis-
ease diagnoses from discharge ICD9
codes and medical records were gener-
ally in agreement. Analyses performed
using either medical record diagnosis or
ICD-9 codes yielded similar results. We
chose to present analyses using ICD-9
codes since the capture of hypertensive
diseases in medical records varied some-

what by site.

Data Analysis

Multivariable logistic regressions
were performed to calculate the odds
ratios (ORs) with 95% confidence
intervals (Cls) of gestational hyperten-
sion, mild preeclampsia, severe pre-
eclampsia, eclampsia, and unspecified
hypertension among women who were
non-Hispanic Black, Hispanic, Asian/
Pacific Islander, or of multiracial/other
race/ethnicity, compared to non-His-
panic White women. We also examined
whether the risk of either entering the
pregnancy with chronic hypertension or
developing superimposed preeclampsia
varied for different races/ethnicities. All
ORs are adjusted for study site and the
fully adjusted models also included
maternal age, prepregnancy BMI, in-
surance status, smoking during preg-
nancy, and marital status (married,
divorced/widowed, single). Study site
was deemed as an important covariate to
adjust for in all analyses to account for
geographical differences in reporting as
well as potential underlying differences
in unmeasured risk factors. A non-linear
relationship between maternal age and
hypertensive disease was evaluated using
a quadratic term; however, the coeffi-

Ethnicity & Disease, Volume 24, Summer 2014

cients for the main effects were not
significantly different, so this term was
not included in the final models. A
secondary analysis was performed strat-
ifying data by delivery at <34 and
=34 weeks of gestation, as a proxy for
early- vs late-onset of gestational hyper-
tensive disease. This analysis was limited
to women who were normotensive at
the beginning of pregnancy (women
with chronic hypertension or superim-
posed preeclampsia were excluded) and
the hypertensive disease categories were
collapsed into a composite since the
numbers were small for earlier delivery.

To address concerns about potential
selection bias in our analytic sample, we
compared the maternal, obstetrical, and
hospital characteristics of women with
missing data on covariates to those with
complete data using Chi-squared tests.
Deliveries with missing maternal race/
ethnicity were less likely to have preg-
nancies complicated by preeclampsia
(5.3% vs 6.1%, P<.001), and more
likely to involve women who remained
normotensive (91.24% vs 88.03%),
P<.001), when compared to pregnan-
cies where maternal race/ethnicity was
known. Women with missing BMI had
a higher, but clinically insignificant,
percentage of hypertensive diseases com-
pared to those with known BMI (13.4%
vs 11.3%, P<<.001). The similarities in
prevalence of gestational hypertensive
diseases between women with complete
data and women missing data on race/
ethnicity or other covariates suggested
that excluding cases for these reasons
did not appreciably affect our results.
We also performed sensitivity analyses
to address missing data on maternal
prepregnancy BMI. For these analyses,
data on prepregnancy BMI were cate-
gorized with missing values included as
an unknown category in the analyses.”®
Second, we analyzed only women with
normal prepregnancy BMI (between
18.5 and 24.9 kg/mz). Analyses were
performed using SAS version 9.2 (SAS
Institute Inc. Cary, NC).
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Table 1. Description of study cohort by race/ethnic groups
Non-Hispanic  Non-Hispanic Asian/Pacific Multiracial/
White Black Hispanic Islander other
n=30,499 n=11,584 n=10,476 n=2,696 n=1,362
(53.9%) (20.5%) (18.5%) (4.8%) (2.4%) p

Maternal age, years, mean (SD) 26.4 (5.9) 22.7 (5.8) 24.4 (6.1) 29.2 (5.3) 25.3 (6.6) <.0001
Marital status, n (%) <.0001

Married 22,602 (74.1) 2,080 (18.0) 4,459 (42.6) 2,272 (84.3) 669 (49.1)

Divorced/widowed 295 (1.0) 53 (.5) 82 (.8) 11 (.4) 4 (1.0)

Single 7,602 (24.9) 9,451 (81.6) 5,935 (56.7) 413 (15.3) 679 (49.9)
Health insurance, n (%) <.0001

Private 21,222 (69.6) 3,258 (28.1) 2,579 (24.6) 1,648 (61.1) 373 (27.4)

Public 5,676 (18.6) 6,147 (53.1) 4,640 (44.3) 328 (12.2) 402 (29.5)

Self-pay 221 (.7) 199 (1.7) 164 (1.6) 46 (1.7) 33 (2.4)

Other 3,380 (11.1) 1,980 (17.1) 3,093 (29.5) 674 (25.0) 554 (40.7)
BMI at admission, kg/mz( mean (SD) 29.9 (5.6) 31.7 (7.0) 30.3 (5.6) 27.9 (4.5) 30.2 (6.1) <.0001
Prepregnancy BMI, kg/mz, mean (SD) 24.1 (5.4) 26.1 (6.9) 24.4 (5.2) 22.0 (4.1) 24.2 (5.7) <.0001
Gestational age at delivery, weeks, mean (SD) 38.9 (2.1) 38.5 (2.9) 38.8 (2.4) 38.9 (1.9 38.4 (2.9 <.0001
Cestational diabetes, n (%) 676 (2.2) 225 (1.9) 375 (3.6) 127 (4.7) 58 (4.3) <.0001
Smoking during pregnancy, n (%) 2,084 (6.8) 611 (5.3) 332 (3.2) 51 (1.9) 69 (5.1) <.0001
Birth weight, grams, mean (SD) 3279.6 (560.1) 3062.8 (642.9) 3221.1 (597.4) 3193.3 (511.0) 3128.5 (656.1)  <.0001

@ P for marital status, health insurance, gestational diabetes, and smoking during pregnancy were obtained from Chi-squared tests. Mean maternal age, BMI at admission,
prepregnancy BMI, gestational age at delivery, and birthweight were compared using ANOVA tests.

RESULTS

An overview of the study cohort and
description of the maternal characteris-
tics by race/ethnicity are presented in
Table 1. Asians/Pacific Islander women
were oldest (29.2 = 5.3 years) but had
the lowest prepregnancy BMI (22.0 =
4.1 kg/mz),
Black women were youngest (22.7 *
5.8 years) and had highest prepregnancy
BMI (26.1 * 6.9 kg/m®). Non-His-
panic White women were most likely to
be privately insured (69.6%) and His-
panic women were least likely (24.6%).
Asians/Pacific Islander women were
most likely to be married (84.3%) and
non-Hispanic Black women were least
likely (18.0%). Non-Hispanic White
women were also more likely to smoke
(6.8%) and Asians/Pacific Islander
women were least likely to smoke
(1.9%).

Non-Hispanic Black women were

whereas non-Hispanic

more likely to enter pregnancy with
chronic hypertension, exhibiting a 1.43-
fold increased odds compared to non-
Hispanic White women (Table 2).
They also had lower odds of remaining
normotensive during pregnancy (adjust-

ed odds ratio (AOR)=.85, 95% CI
.78-.93). Overall, Hispanic women and
Asian/Pacific Islanders were 1.22- and
1.55-fold, respectively, more likely to
remain normotensive during pregnancy,
than non-Hispanic White women. Rel-
ative to non-Hispanic White women,
Asian/Pacific Islanders were 38% less
likely to develop mild preeclampsia.
Non-Hispanic Black women had higher
odds of mild preeclampsia (AOR=1.26,
95% CI 1.10-1.45), severe preeclampsia
(AOR=1.31, 95% CI 1.10-1.57) and
superimposed preeclampsia (AOR=1.98,
95% CI 1.40-2.80). Rates of eclampsia
were similar across race/ethnic groups,
although the number of cases was small.
When stratifying by timing of
delivery, the patterns of risk appeared
similar as in the main analysis. Hispanic
and Asian/Pacific Islander women had
lower odds of developing any pregnancy
related hypertensive disease compared to
non-Hispanic White women (Table 3).
These associations were stronger with
carlier delivery compared to later deliv-
ery, although the confidence intervals
overlapped and were not as robust in the
women with deliveries <34 weeks due to
smaller sample size. In non-Hispanic
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Black women, the effect of early delivery
was less clear, as we observed these
women only had increased risk of
hypertensive disorders with delivery at
=34 weeks.

All results were similar when includ-
ing women with missing prepregnancy
BMI in the analyses, which indicated
little selection bias due to missing
covariate data. Also, the results re-
mained similar when restricting the
analyses to women with normal pre-
pregnancy BMI, indicating that the
results are not solely driven by differ-
ences in weight distributions by differ-
ent race/ethnic groups (data not
shown).

DISCUSSION

In this large, nationwide, contem-
porary cohort study with a diverse
racial/ethnic obstetrical population,
non-Hispanic Black women were more
likely to begin pregnancy with chronic
hypertension and to develop mild,
severe or superimposed preeclampsia,
while Hispanic women and Asians/
Pacific Islanders were more likely to
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Table 2. Prevalence and odds ratios of hypertensive diseases during pregnancy by race/ethnicity®

Non-Hispanic White

Non-Hispanic Black

Hispanic

Asian/Pacific Islander

Multiracial/Other

n=30,499 (53.9%)

n=11,584 (20.5%)

n=10,476 (18.5%)

n=2,696 (4.8%)

n=1,362 (2.4%)

Normotensive
n (%) 27,209 (89.2)
OR (95% CI)® reference
AOR (95% CI)¢ reference

Gestational hypertension
n (%) 1,360 (4.5)
OR (95% CI)® reference
AOR (95% CI)° reference

Mild preeclampsia
n (%) 989 (3.2)
OR (95% CI)° reference
AOR (95% CI)° reference
Severe preeclampsia
n (%) 498 (1.6)

OR (95% CI)> reference

AOR (95% CI)° reference
Eclampsia

n (%) 13 (1)

OR (95% CI)° reference

AOR (95% CI)° reference

Chronic hypertension
n (%) 238 (.8)
OR (95% CI)P reference
AOR (95% CI)° reference

Superimposed preeclampsia
n (%) 100 (.3)
OR (95% CI)° reference
AOR (95% CI)© reference

Unspecified hypertension

N (%) 92 (.3)
OR (95% CI)P reference
AOR (95% CI)© reference

9,817 (84.8)
.74 (.69-.80)
.85 (.78-.93)
422 (3.6)
.94 (.82-1.07)
.80 (.69-.92)
551 (4.8)

1.48 (1.30-1.68)
1.26 (1.10-1.45)

9,437 (90.1)
1.19 (1.09-1.29)
1.22 (1.12-1.33)

252 (2.4)
.69 (.59-.80)
.66 (.57-.78)

361 (3.5)
1.16 (1.01-1.33)
1.10 (.95-1.26)

404 (3.5) 238 (2.3)

1.59 (1.35-1.86) .91 (.76-1.10)

1.31 (1.10-1.57) .83 (.69-1.01)

14 (1) 8 (.1)

1.45 (.55-3.87) 1.09 (.38-3.09)
.81 (.27-2.42) .73 (.24-2.20)
203 (1.8) 77 (.7)

1.32 (1.06-1.66) .53 (39-.71)

1.43 (1.11-1.84) .66 (.48-.90)
120 (1.0) 53 (.5)

1.84 (1.34-2.52) .89 (.60-1.31)

1.98 (1.40-2.80) 1.08 (.72-1.62)

53 (.5) 50 (.5)

1.03 (.68-1.56) .94 (.61-1.44)

.87 (.55-1.37) .95 (.61-1.49)

2,540 (94.2) 1,220 (89.6)
1.78 (1.50-2.10) 1.16 (.96-1.40)
1.55 (1.31-1.84) 1.20 (.99-1.46)

47.(1.7) 27 (2.0)

54 (.40-.73) 75 (50-1.11)

61 (45-.83) 71 (.47-1.06)

53 (2.0) 413.0)

55 (41-.73) 96 (.69-1.34)

62 (46-.82) 92 (.66-1.29)

37 (1.4) 40 (2.9)

88 (.62-1.24) 1.01 (.71-1.43)

.96 (.68-1.35) 92 (64-1.31)
10 10

.80 (.10-6.41) 1.28 (.15-11.28)

96 (.12-7.73) .89 (.10-8.24)
9 (3) 14 (1.0)

40 (20-.78) 61 (.34-1.08)

49 (.25-.96) 67 (37-1.22)
4(2) 11(.8)

44 (16-1.19) 1.17 (.60-2.30)

53 (.19-1.45) 1.32 (.66-2.66)
5(.2) 8 (.6)

64 (26-1.60) 1.02 (.46-2.26)

79 (.32-1.99) 95 (.42-2.13)

* Multivariable logistic regressions were performed to obtain the odds ratios.

b Models were adjusted for site.

© Models were adjusted for maternal age, prepregnancy maternal body mass index, insurance, smoking, marital status, and site.

remain normotensive during pregnancy,
compared with non-Hispanic White
women. The racial/ethnic variation in
patterns of severe preeclampsia and
superimposed preeclampsia mirrored
cardiovascular disease risks later in life,
where studies have generally found
higher odds of cardiovascular diseases
in non-Hispanic Black women and
lower odds in Asian and Hispanic
women.?

In general, our results are consistent
with findings from prior studies, which
likewise showed that non-Hispanic
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Blacks have a higher risk of pregnancy-
induced hypertension and Asians/Pacif-
ic Islanders a lower risk of preeclampsia
compared with non-Hispanic White
women.” ' Our findings of lower
rates of gestational hypertension for
non-Hispanic Black and Hispanic
women, and women with other race/
ethnicity, compared with non-Hispanic
White women, corroborates a prior
study from a single state that used
discharge data.?” Likewise, the studies
yielded consistent findings that non-
Hispanic Black women were specifically
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at a higher risk for severe preeclampsia
and superimposed preeclampsia.”’

One previous study found no dif-
ference in severity of gestational hyper-
tensive diseases by race, but they only
distinguished between African American
and others regarding race/ethnicity.”
This finding was not surprising as we
found that risks varied significantly
among non-Hispanic Whites, Hispanic
women and Asian/Pacific Islanders. The
results of our study also differed from
those reported in that 1996 study, as the
rates of hypertensive diseases among the
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Table 3. Odds of pregnancy related hypertensive disease by maternal race/ethnicity stratified by gestational age at delivery®

Delivery <34 weeks (n=1,878; 3.4%)

Delivery =34 weeks (n=53,910; 96.6%)

Maternal Race n (%) OR (95% CI)¢ AOR (95% Cl)d n (%) OR (95% CI)¢ AOR (95% Cl)d
Non-Hispanic White 228 (28.5) reference reference 2,724 (9.3) reference reference
Non-Hispanic Black 154 (26.3) .89 (.70-1.14) .85 (.62-1.16) 1,290 1) 1.34 (1.25-1.44) 1. 10 (1.01-1.20)
Hispanic 81 (22.1) 1 (.53-.95) 1 (.43-.86) 828 9 (.82-.96) 5 (.77-.93)
Asian/Pacific Islander 9 (16.7) 0 (.24-1.04) .54 (.25-1.15) 134 ) .53 (.44-.63) 8 (.57-.82)
Multiracial/other 11 (15.5) 6 (.24-.89) 0 (.19-.84) 106 (8.4) 9 (.73-1.09) 7 (.70-1.08)

¢ Analysis limited to normotensive women at the beginning of pregnancy (ie, women with chronic hypertension or superimposed preeclampsia were excluded from this

analysis).

b Multivariable logistic regressions were performed to obtain the odds ratios.

© Models were adjusted for site.

4 Models were adjusted for maternal age, prepregnancy maternal body mass index, insurance, smoking, marital status, and site.

non-Hispanic Black women in our
study were considerably higher: 4.7%
vs 1.8% experienced mild preeclampsia
and 3.6% vs .7% severe preeclampsia.
Previous studies have found varying
risk of preeclampsia for Hispanic wom-
en, when compared to non-Hispanic
women.”! 12141523 Srudies investigat-
ing gestational hypertension separately
from preeclampsia found that Hispanic
women were at a lower risk of develop-
ing gestational hypertension when com-
pared to non-Hispanic women.'>*® We
found that Hispanic women were more
likely to remain normotensive during
pregnancy (ie, they had overall decreased
risk of developing any hypertensive
disease), with a decreased risk specifically

In general, our results are
consistent with findings from
prior studies, which likewise
showed that non-Hispanic
Blacks have a higher risk

of pregnancy-induced
hypertension and Asians/
Pacific Islanders a lower risk
of preeclampsia compared
with non-Hispanic White

5-12,14
wormeri.

for developing gestational hypertension
or having chronic hypertension. Our
results may differ from previous findings
on preeclampsia because Hispanic na-
tionality is associated with a varying
prevalence of preeclampsia.M

Of note, the pattern of racial/ethnic
differences for developing gestational
hypertensive diseases that we observed
were consistent with those observed in
the development of cardiovascular dis-
eases later in life.?®* In the US adult
population, non-Hispanic Black women
have a higher risk for cardiovascular
disease, while Asian and Hispanic
women have lower risk, relative to
non-Hispanic Whites.” The more severe
hypertensive disorders of pregnancy
observed in non-Hispanic Black women
may be related to their higher risk of
developing cardiovascular disease later
in life. Future work is needed to
determine whether these racial associa-
tions are due to genetic or social/
environmental causes, in order to direct
preventive interventions earlier in life.

Timing of delivery has been found
to be a marker of differential risk for
later onset cardiovascular disease; earlier
delivery is associated with greater risk.>°
In one study, women who developed
preeclampsia and delivered early preterm
had an 8.1-fold increased risk of death
from cardiovascular disease, compared to
a 1.65-fold risk in women who devel-
oped preeclampsia and delivered at
term.’® We found that compared to
non-Hispanic White women, Hispanic
and Asian/Pacific Islander women may
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have been less likely to develop hyper-
tensive diseases associated with earlier
delivery compared to later delivery, and
non-Hispanic Black women had in-
creased risk only associated with later
delivery. Our sample size regarding
earlier deliveries was small, but these
findings suggest that race/ethnicity may
be one shared pathway for preeclampsia
and later onset cardiovascular disease,
but the association has etiologies inde-
pendent of race/ethnicity as well.
Though the overall cohort had a
large sample size, one of the biggest to
date, our study was limited by low
numbers of women in certain catego-
ries, especially for eclampsia (2=45).
Few studies have considered the risk of
this very serious pregnancy complica-
tion separately from preeclampsia, so it
remains important to establish risk
factors specifically for eclampsia. Our
study is further limited by lack of
information on the timing of gestational
hypertensive disease diagnosis, which
would have been useful to more pre-
cisely categorize diseases into early- and
late-onset and would have strengthened
the argument for differing disease
etiologic pathways.
may have had less access to health care,

Minority women

which could have resulted in being less
likely to be diagnosed with hypertensive
diseases or being diagnosed with a more
severe preeclampsia due to delay in
diagnosis. However, we note that preg-
nancy care for lower income women has
better coverage than primary care in the
United States, so the potential for
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missed diagnosis is lower. Additionally,
our data and analyses are based on the
delivery hospital records which may
capture the rare cases that were missed
earlier in gestation. We found that non-
Hispanic Black women were more likely
to begin pregnancy with chronic hyper-
tension and to develop any form of
preeclampsia regardless of severity (eg,
mild, severe or superimposed pre-
eclampsia), so if anything our findings
may be conservative with respect to
diagnosis. One of the major strengths of
our study was the ability to adjust for a
range of confounding factors given the
detailed information available from the
patient chart. Our results generally
persisted after adjusting for these pa-
tient-specific factors. We also used a
contemporary study population, which
ensured that the diagnoses of hyperten-
sive disorders were based on the current
diagnostic criteria of hypertensive dis-
orders in pregnancy.’!

In conclusion, the prevalence of
gestational hypertensive diseases varied
by race/ethnicity with similar patterns as
for development of cardiovascular dis-
ease outside of pregnancy. Non-His-
panic Black women had higher odds of
developing gestational hypertensive dis-
eases and Hispanic women and Asian/
Pacific Islanders had an overall de-
creased risk of hypertension during
pregnancy compared to non-Hispanic
White women. Knowledge of these
racial/ethnic susceptibilities to gesta-
tional hypertensive diseases may help
guide research to target interventions to
decrease risk of development of cardio-
vascular disease after pregnancy.
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