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Abstract

Background: Many adverse pregnancy outcomes (APOs) are associated with elevated cardiovascular disease
(CVD) risk. However, APO data in the context of pre-existing CVD risk factors, and from diverse populations,
are limited. We assessed the occurrence of APOs among individuals with and without prepregnancy CVD risk
factors, overall and by race/ethnicity.
Methods: We conducted a retrospective study using electronic medical record data from a large urban safety-
net hospital. Individuals with prenatal care and delivery between 2016 and 2018 at the hospital were included,
and data from prenatal intake through the delivery hospitalization were captured. The exposure, prepregnancy
CVD risk factors (hypertension, diabetes, tobacco use, and obesity), and the outcome, APOs (hypertensive
disorders of pregnancy, gestational diabetes, preterm delivery, low birth weight, and stillbirth), were identified
from electronic medical records.
Results: We identified 3760 unique delivering individuals, of whom 55.1% self-identified as Black non-Hispanic and
17% as Hispanic. Prepregnancy CVD risk factor prevalence was 45.6%, most commonly obesity (26.6%). APO
prevalence was 35.6%, most commonly a hypertensive disorder of pregnancy (20.1%). Overall, 45.7% of APOs
occurred in the absence of recognized prepregnancy CVD risk factors, representing 16.3% of the total sample. Among
individuals without prepregnancy CVD risk factors, APO prevalence was 30.0% and did not vary by race/ethnicity.
Conclusions: In this racially and ethnically diverse hospital-based sample, APOs were present in one in three
parous individuals without prepregnancy CVD risk factors—a group with potentially elevated CVD risk who
might otherwise be missed by traditional CVD risk factor screening.
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Introduction

Many adverse pregnancy outcomes (APOs) are in-
dicators of latent or subclinical cardiovascular disease

(CVD) risk.1 For instance, hypertensive disorders of preg-

nancy, preterm delivery, and gestational diabetes each affect
up to 10% of pregnancies, and are individually associated
with a doubling or more of 10-year CVD risk.1,2

Because traditional CVD risk factors such as chronic
hypertension are less prevalent than APOs during the
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reproductive years, APOs may often be the first sign that a
person is at increased risk for CVD. However, the number of
individuals who may be identified as having elevated CVD
risk on the basis of APOs alone is not well described.

Furthermore, persons of color are disproportionately af-
fected by both APOs and CVD but underrepresented in CVD
prevention research. The American Heart Association has
called for more research to understand and address racial and
ethnic disparities in APOs and CVD risk.2

Given limited published information on the co-occurrence
of CVD risk factors and APOs and the recognized lack of data
for persons of color,2 we assessed prepregnancy CVD risk
factors and APOs in an urban safety-net hospital serving a
racially diverse patient population. Our primary aim was to
assess the occurrence of APOs among individuals with and
without prepregnancy CVD risk factors, to estimate the
prevalence of APOs being potentially the first indication of
elevated CVD risk. Our secondary aim was to assess the co-
occurrence of prepregnancy CVD risk factors and APOs by
race/ethnicity.

Methods

We conducted a retrospective electronic medical record-
based study of individuals delivering at a large urban safety-
net hospital, 2016–2018. The study was approved by the
Institutional Review Board.

The dataset included demographic information, repro-
ductive history, prepregnancy conditions, pregnancy diag-
noses, delivery information, and routinely collected clinical
data such as blood pressure and weight. Self-reported race,
ethnicity, language, and birthplace were assessed from spe-
cific fields in the medical record, which limited racial identity
to one group per individual. Race and ethnicity were com-
bined into five categories: Black, Non-Hispanic; White, Non-
Hispanic; Hispanic; Asian/Asian Indian; and Other/-
Unknown. The ‘‘Other’’ race category included American
Indian/Native American, Middle Eastern, Native Hawai-
ian/Pacific Islander, and Other. Standard prenatal and deliv-
ery care at the hospital includes comprehensive medical
history review.

We defined our sample as individuals who delivered at the
hospital at ‡20 weeks of gestation and therefore at risk of
developing the APOs of interest. We further restricted our
analysis to individuals who were ‡18 years old at the time of
delivery and who received prenatal care at the hospital, since
they were more likely to have complete medical history data
compared with those receiving all of their prenatal care at
another site. We excluded subsequent deliveries to individ-
uals with more than one delivery during the study period,
thereby only including one pregnancy per individual. Eligible
individuals were identified, and data were extracted from the
medical record, by the hospital’s Clinical Data Warehouse.

After identifying our sample, we defined each individual’s
exposure status as having no versus any recognized pre-
pregnancy CVD risk factors. We assessed the following four
prepregnancy CVD risk factors: chronic hypertension,
pregestational diabetes, tobacco use, and obesity. Chronic
hypertension and pregestational diabetes were identified
based on International Classification of Disease, 10th Revi-
sion (ICD-10) codes. Tobacco use (current, former, never)
was determined from self-reported smoking status in the

medical record. Obesity was defined by body mass index
(BMI) ‡30 kg/m2, calculated from prepregnancy or early
pregnancy (<20 weeks of gestation) height and weight
measurements. To address the large proportion of individuals
without recorded prepregnancy height and weight data, we
included early pregnancy BMI measurements, since gesta-
tional weight gain trajectories do not begin to increase uni-
formly until the late second trimester.3 Other traditional CVD
risk factors, such as cholesterol and family history, were not
included as these data were not routinely collected.

We then assessed for the development of the outcome, any
APO associated with CVD risk. APOs of interest included
hypertensive disorders of pregnancy, gestational diabetes,
preterm delivery, low birth weight (restricted to term deliv-
eries), and stillbirth. For hypertensive disorders of pregnancy,
we included diagnoses indicating hypertension of new onset
or with significant clinical worsening during pregnancy (i.e.,
gestational hypertension, preeclampsia, eclampsia, and su-
perimposed preeclampsia on chronic hypertension) using
ICD-10 diagnosis codes4,5 documented in the medical record
(Supplementary Table S1 for codes and more detailed
methods). ICD-10 codes were also used to identify gesta-
tional diabetes.5,6 Preterm delivery was defined as delivery
before 37 weeks of gestation, and low birth weight at term
was defined as the delivery of an infant <2500 g among in-
fants born after 37 weeks of gestation.

For the data analysis, we first examined the demographic
and reproductive characteristics (i.e., parity, single or mul-
tiple gestation, and mode of delivery) of the sample. We
described the overall sample and then stratified by those with
and without any prepregnancy CVD risk factor. We calcu-
lated the prevalence of APOs in the sample overall, then by
prepregnancy CVD risk factor status (none/any). We calcu-
lated the relative risk of an APO for those with versus without a
prepregnancy CVD risk factor using log binomial models, ad-
justing for maternal age as a potentially important confounder.
We did not adjust for other potentially important confounders
due to the descriptive nature of our analysis. However, we did
stratify analyses to examine CVD risk factor and APO preva-
lence between groups defined by race and ethnicity.

Finally, we conducted a sensitivity analysis, in which we
calculated CVD risk factor and APO prevalence in the sub-
sample of nulliparous (i.e., first-time delivering) individuals
only. The purpose of the sensitivity analysis was to assess the
robustness of our findings in a subsample without a history of
APOs in prior pregnancies.

Data were analyzed in March 2021-April 2022 using
RStudio, Version 1.2.5042.

Results

Of a total of 8374 deliveries to 8037 individuals at the
hospital between 2016 and 2018, we identified 3760 eligible
delivering individuals (Fig. 1). Their average age was 30.5
years (standard deviation 5.7 years), and one-quarter were
‡35 years old at the time of delivery (Table 1). A majority
identified as Black non-Hispanic (55.1%), and *17% iden-
tified as Hispanic and 17% identified White non-Hispanic.
More than half were born outside of the US (56.1%), and at
least 23% reported a preferred language other than English,
most commonly Haitian Creole (10.0%) or Spanish (9.0%).
Over 70% were publicly insured.
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FIG. 1. Study inclusion flow-
sheet. CVD, cardiovascular
disease.

Table 1. Maternal Sociodemographic and Clinical Characteristics by Presence/Absence of Prepregnancy

Cardiovascular Disease Risk Factors at an Urban Safety-Net Hospital 2016–2018

Maternal characteristics Total (n = 3760)

Prepregnancy CVD risk factora

None (n = 2046) Any (n = 1714)

Age in years, mean – SD 30.5 (5.71) 30.1 (5.60) 31.0 (5.80)
Age, years, n (%)

18–24 595 (15.8) 352 (17.2) 243 (14.2)
25–29 1023 (27.2) 557 (27.2) 466 (27.2)
30–34 1189 (31.6) 688 (33.6) 501 (29.2)
‡35 953 (25.3) 449 (21.9) 504 (29.4)

Race/Ethnicity, n (%)
Black, Non-Hispanic 2071 (55.1) 1130 (55.2) 941 (54.9)
White, Non-Hispanic 641 (17.0) 273 (13.3) 368 (21.5)
Hispanic 650 (17.3) 352 (17.2) 298 (17.4)
Asian/Asian Indian 147 (3.9) 125 (6.1) 22 (1.3)
None of the above/unknown 251 (6.7) 166 (8.1) 85 (5.0)

Language, n (%)
English 2670 (71.0) 1298 (63.4) 1372 (80.0)
Spanish 337 (9.0) 210 (10.3) 127 (7.4)
Haitian Creole 375 (10.0) 246 (12.0) 129 (7.5)
Cape Verdean/Portuguese Creole 111 (3.0) 83 (4.1) 28 (1.6)
Other/unknown 267 (7.1) 209 (10.2) 58 (3.4)

Birthplace, n (%)
US 1635 (43.5) 648 (31.7) 987 (57.6)
Outside of US 2110 (56.1) 1389 (67.9) 721 (42.1)
Unknown//missing 15 (0.4) 9 (0.4) 6 (0.4)

Insurance, n (%)
Public 2684 (71.4) 1380 (67.4) 1304 (76.1)
Private 911 (24.2) 566 (27.7) 345 (20.1)
Other/none/unknown 165 (4.4) 100 (4.9) 65 (3.8)

Parity including current, n (%)
0 (Nulliparous) 1546 (41.1) 981 (47.9) 565 (33.0)
1 1154 (30.7) 624 (30.5) 530 (30.9)
2 634 (16.9) 288 (14.1) 346 (20.2)
‡3 426 (11.3) 153 (7.5) 273 (15.9)

Multiple gestation 108 (2.9) 57 (2.8) 51 (3.0)
Caesarean delivery 1457 (38.8) 691 (33.8) 766 (44.7)

aDefined by having ‡1 of the following: chronic hypertension, pregestational diabetes, pre-/early pregnancy obesity (BMI ‡30 kg/m2 at
<20 weeks of gestation), current or prior tobacco use.

BMI, body mass index; CVD, cardiovascular disease; SD, standard deviation.
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The overall prevalence of prepregnancy CVD risk factors
in our sample was 45.6% (Table 2). The most common CVD
risk factors were obesity (26.6%) and tobacco use (ever,
20.9%), followed by hypertension (8.4%) and diabetes
(3.2%). Those with versus without prepregnancy CVD risk
factors had a higher proportion with maternal age ‡35 years
(29.4% vs. 21.9%), White non-Hispanic race/ethnicity
(21.5% vs. 13.3%), English as their primary language (80.0%
vs. 63.4%), United States as their birth country (57.6% vs.
31.7%), and multiparity (67.0% vs. 52.1%; Table 1).

Over one-third (35.6%) of our sample developed an APO
(Table 2). Hypertensive disorders of pregnancy were the
most common APO (20.1%; Table 2, Fig. 2). Nine percent of
delivering individuals had ‡2 APOs, most often a hyperten-
sive disorder of pregnancy and preterm delivery (n = 121,
3.2% of total sample). The co-occurrence of other APOs is
illustrated in Figure 2 inset, with circles drawn to approxi-
mate scale and percentages based on the total sample.

The risk of developing an APO was higher among those
with versus without recognized prepregnancy CVD risk
factors (42.4% vs. 30.0%; relative risk 1.70, 95% confidence
interval: 1.48–1.95). Nevertheless, a large proportion of those
without prepregnancy CVD risk factors still developed an
APO. Nearly half (45.7%) of all APOs occurred in the ab-
sence of recognized prepregnancy CVD risk factors, re-
presenting 16.3% of the total sample (Table 2, Fig. 3).

The prevalence of APOs among those without pre-
pregnancy CVD risk factors was similar across racial/ethnic
groups: non-Hispanic Black, 28.2%; non-Hispanic White,
27.5%; Hispanic, 33.0%; Asian, 30.4%; and Other/Unknown,

39.2%. Meanwhile, the prevalence of APOs among those
with prepregnancy CVD risk factors was higher in groups of
individuals who identified as non-Hispanic Black, non-
Hispanic White, or Hispanic (20.1%–20.6%), and lower
among those who identified as Asian (7.5%) (Table 3, Sup-
plementary Table S2).

In sensitivity analyses restricting to nulliparous individuals
(n = 1546), CVD risk factor and APO prevalence estimates
were similar to those of the total sample (Supplementary
Table S3, Supplementary Fig. S1 for detailed results).

Discussion

In this racially diverse patient sample at an urban safety-
net hospital, we demonstrated a high prevalence of APOs,
commonly occurring in delivering persons both with and
without prepregnancy CVD risk factors (42% and 30%,
respectively).

A central finding from our study is that APOs are early
markers of CVD risk—often occurring before the develop-
ment of traditional CVD risk factors—which may allow for
more timely recognition of elevated CVD risk. The rela-
tionship between APOs and future CVD is well established;
the American College of Cardiology and American Heart
Association have recognized preeclampsia and preterm de-
livery as CVD risk-enhancing factors.7 However, most
studies on APOs and CVD risk do not examine APOs in the
context of pre-existing CVD risk factors. Here, we examine
the occurrence of APOs in persons both with and without
identified prepregnancy CVD risk. We show that 46% of

Table 2. Prepregnancy Cardiovascular Disease Risk Factors and Adverse Pregnancy Outcomes

at an Urban Safety-Net Hospital 2016–2018

Diagnoses, n (%) Total (n = 3760)

Prepregnancy CVD risk factor

None (n = 2046) Any (n = 1714) Relative riska (95% CI)

‡1 Prepregnancy CVD risk factor 1714 (45.6) N/A 1714 (100) N/A
Hypertension 316 (8.4) N/A 316 (18.4) N/A
Diabetes (type 1 or 2) 121 (3.2) N/A 121 (7.1) N/A
Obesity, pre-/early pregnancyb 999 (26.6) N/A 999 (58.3) N/A
Tobacco use, ever 785 (20.9) N/A 785 (45.8) N/A

‡1 APO 1340 (35.6) 613 (30.0) 727 (42.4) 1.70 (1.48–1.95)
Hypertensive disorder of pregnancyc 754 (20.1) 346 (16.9) 408 (23.8) 1.53 (1.30–1.80)

Gestational hypertension 461 (12.3) 222 (10.9) 239 (13.9) 1.35 (1.11–1.64)
Preeclampsia 293 (7.8) 124 (6.1) 169 (9.9) 1.65 (1.29–2.10)
Superimposed preeclampsia 61 (1.6) 0 (0) 61 (3.6) N/A

Preterm delivery 455 (12.1) 185 (9.0) 270 (15.8) 1.85 (1.52–2.26)
Early (<34 weeks of gestation) 157 (4.2) 59 (2.9) 98 (5.7) 1.99 (1.43–2.77)
Late (34–<37 weeks of gestation) 298 (7.9) 126 (6.2) 172 (10.0) 1.69 (1.33–2.15)

Low birth weight 139 (3.7) 54 (2.6) 85 (5.0) 1.96 (1.38–2.78)
Gestational diabetes 276 (7.3) 136 (6.6) 140 (8.2) 1.15 (0.90–1.47)
Stillbirth 29 (0.8) 13 (0.6) 16 (0.9) 1.42 (0.68–2.97)

Combination of prepregnancy CVD risk factors and APOs
No CVD risk factor and no APO 1433 (38.1) 1433 (70.0) N/A N/A
No CVD risk factor and ‡1 APO 613 (16.3) 613 (30.0) N/A N/A
‡1 CVD risk factor and no APO 987 (26.3) N/A 987 (57.6) N/A
‡1 CVD risk factor and ‡1 APO 727 (19.3) N/A 727 (42.4) N/A

aRelative risk of the corresponding diagnosis for those with any versus no prepregnancy CVD risk factors, adjusting for maternal age.
bDefined by BMI ‡30 kg/m2 at <20 weeks of gestation, with 19.3% missing (n = 756).
cNot including chronic hypertension without superimposed preeclampsia.
APO, adverse pregnancy outcome; CI, confidence interval; N/A, not applicable.
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APOs occur in the absence of recognized (i.e., clinically di-
agnosed) prepregnancy CVD risk factors, thus signaling
potentially elevated CVD risk in one in three individuals who
might have otherwise been missed because they lacked tra-
ditional CVD risk factors.

Another contribution to the literature is our examination of
prepregnancy CVD risk factors and APOs by race/ethnicity.
In our sample, prepregnancy CVD risk factor prevalence, as
well as APO prevalence among those with ‡1 prepregnancy
CVD risk factor, varied by race/ethnicity. Meanwhile, the
proportion of individuals without prepregnancy CVD risk
factors who subsequently developed an APO was similar
across all racial and ethnic groups. This finding underscores
the potential value of APOs for early CVD risk detection in
diverse populations, regardless of race/ethnicity. It also

suggests that prepregnancy conditions may be an important
driver of observed racial/ethnic disparities in APOs and CVD
risk. Our findings should be investigated in larger datasets
with detailed CVD risk factor data from diverse patient
populations.

CVD prevention guidelines recommend that all parous in-
dividuals be screened for a history of APOs, and that CVD risk
screening and counseling ideally begin within the first year
after an APO.8–10 Indeed, timely intervention after APOs can
lead to sustained improvements in CVD risk.11,12 Un-
fortunately, many individuals with APOs do not receive ade-
quate information or follow-up to address their CVD risk.13,14

In a large nationwide survey of postpartum individuals, in-
cluding 20% with APOs, most did not report receiving basic
CVD prevention counseling on diet, exercise, and smoking at

FIG. 2. Prevalence of APOs at an urban safety-net hospital 2016–2018 (n = 3760). Inset 1: distribution of number of
APOs. Inset 2: co-occurrence of top 4 adverse pregnancy outcomes. Definitions: early preterm, delivery at <34 weeks’
gestation; late preterm, delivery at 34–<37 weeks’ gestation; low birth weight, <2500 g term delivery. Notes on Inset 2:
circles drawn to approximate scale, and percentages based on the total sample; preterm delivery and low birth weight
combined for ease of visual display and interpretation. APO, adverse pregnancy outcome; Gestational, gestational hyper-
tension; Superimposed, superimposed preeclampsia on chronic hypertension.

FIG. 3. Overlap of prepregnancy CVD
risk factors and APOs at an urban safety-net
hospital 2016–2018 (n = 3760). Pre-
pregnancy CVD risk factors: chronic hy-
pertension, pregestational diabetes, pre-/
early pregnancy obesity (BMI ‡30 kg/m2 at
<20 weeks’ gestation), and current or prior
tobacco use. APOs associated with CVD
risk: hypertensive disorders of pregnancy
(gestational hypertension, preeclamp-
sia/eclampsia, and superimposed pre-
eclampsia on chronic hypertension), preterm
delivery, low birth weight, gestational dia-
betes, and stillbirth. BMI, body mass index.
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their postpartum visit.15 In an anonymous survey of 118 in-
ternists, only 5% reported routinely screening for a history of
preeclampsia, and only 9% counseled patients with a known
history of preeclampsia on their individual CVD risks.16 In-
terventions to support the integration of APO history into CVD
prevention efforts are urgently needed,2,17 across a range of
clinical specialties, including obstetrics, primary care, and
cardiology.

It is notable that our sample has a 36% prevalence of APOs,
which is higher than published estimates, both prepregnancy
(20%–30%18) and lifetime (10%–15%,2 33%1). In particular,
the observed 20% prevalence of hypertensive disorders of
pregnancy in our sample exceeds previously reported preva-
lence estimates of 5%–10%.2,18 Such differences may be ex-
plained, in part, by our patient population (56% born overseas
and 70% publicly insured), who may have had limited access to
health care before pregnancy; in this context, some APOs di-
agnosed during pregnancy may actually represent undiagnosed
prepregnancy CVD risk factors. In addition, there are prevail-
ing racial inequities in APOs (e.g., preeclampsia is 60% more
common in populations who identify as Black vs. White19), and
55% of our sample self-identifies as Black. Other findings from
our study, for example, the 26% prevalence of prepregnancy
obesity, are consistent with published national data.20

Our study has limitations. First, we have incomplete data
on some CVD risk factors (e.g., family history, prepregnancy
BMI), and for others (i.e., hypertension and diabetes) we rely
on ICD-10 codes. Thus, underdiagnosis or misclassification

of prepregnancy CVD risk factors is possible. In addition, the
blood pressure threshold for hypertension diagnosis was
lowered in 2017,21 making hypertension diagnoses poten-
tially more common in the latter part of our study period. Our
internal data suggest that prepregnancy and pregnancy-
related hypertension diagnoses rose similarly after 2017,
therefore we expect the effect of the guideline change on our
results to be minimal. Second, again due to our reliance on
ICD-10 codes rather than direct assessment from physical or
laboratory values, there is the potential for misclassification
or underdiagnosis of certain APOs, specifically hypertensive
disorders of pregnancy and gestational diabetes. We are also
unable to distinguish between spontaneous and medically
indicated preterm deliveries, which is relevant because med-
ically indicated preterm deliveries appear to be more strongly
associated with incident CVD.22 Nevertheless, both sponta-
neous and medically indicated preterm deliveries are posi-
tively associated with future CVD23 and therefore of interest
in our study. Third, more generally, we relied on medical
record data input by clinicians and other clinical staff mem-
bers, which is subject to data entry error. The medical record
also limits individuals to a single race, preventing us from
analyzing outcomes for individuals who may in reality iden-
tify with multiple races. Finally, our findings are based on a
hospital-based sample from a single urban institution, notable
for a high degree of racial/ethnic diversity and many overseas-
born patients, and therefore may not be generalizable to other
populations or settings.

Table 3. Prepregnancy Cardiovascular Disease Risk Factors and Adverse Pregnancy Outcomes,

by Race/Ethnicity, at an Urban Safety-Net Hospital 2016–2018

Diagnoses, n (%)

Race/Ethnicity

Black,
non-Hispanic

(n = 2071)

White,
non-Hispanic

(n = 641)
Hispanic
(n = 650)

Asian/Asian
Indian

(n = 147)
Other/unknown

(n = 251)

‡1 Prepregnancy CVD risk factor 941 (45.4) 368 (57.4) 298 (45.8) 22 (15.0) 85 (33.9)
Hypertension 198 (9.6) 47 (7.3) 46 (7.1) 4 (2.7) 21 (8.4)
Diabetes (type 1 or 2) 67 (3.2) 8 (1.2) 34 (5.2) 3 (2.0) 9 (3.6)
Obesity, pre-/early pregnancya 638 (30.8) 104 (16.2) 192 (29.5) 13 (8.8) 52 (20.7)
Tobacco use, ever 331 (16.0) 300 (46.8) 130 (20.0) 6 (4.1) 18 (7.2)

‡1 APO 735 (35.5) 207 (32.3) 247 (38.0) 49 (33.3) 102 (40.6)
Hypertensive disorder of pregnancyb 440 (21.2) 126 (19.7) 124 (19.1) 20 (13.6) 44 (17.5)

Gestational hypertension 264 (12.7) 88 (13.7) 66 (10.2) 16 (10.9) 27 (10.8)
Preeclampsia 176 (8.5) 38 (5.9) 58 (8.9) 4 (2.7) 17 (6.8)
Preeclampsia superimposed

on chronic hypertension
42 (2.0) 7 (1.1) 7 (1.1) 0 (0) 5 (2.0)

Preterm delivery 232 (11.2) 69 (10.8) 101 (15.5) 18 (12.2) 35 (13.9)
Early (<34 weeks of gestation) 83 (4.0) 22 (3.4) 34 (5.2) 3 (2.0) 15 (6.0)
Late (34–<37 weeks of gestation) 149 (7.2) 47 (7.3) 67 (10.3) 15 (10.2) 20 (8.0)

Low birth weight 93 (4.5) 24 (3.7) 13 (2.0) 4 (2.7) 5 (2.0)
Gestational diabetes 120 (5.8) 25 (3.9) 75 (11.5) 22 (15.0) 34 (13.5)
Stillbirth 16 (0.8) 4 (0.6) 5 (0.8) 0 (0) 4 (1.6)

Combination of prepregnancy CVD
risk factors and APOs
No CVD risk factor and no APO 811 (39.2) 198 (30.9) 236 (36.3) 87 (59.2) 101 (40.2)
No CVD risk factor and ‡1 APO 319 (15.4) 75 (11.7) 116 (17.8) 38 (25.9) 65 (25.9)
‡1 CVD risk factor and no APO 525 (25.4) 236 (36.8) 167 (25.7) 11 (7.5) 48 (19.1)
‡1 CVD risk factor and ‡1 APO 416 (20.1) 132 (20.6) 131 (20.2) 11 (7.5) 37 (14.7)

aDefined by BMI ‡30 kg/m2 at <20 weeks of gestation, with 19.3% missing (n = 756).
bNot including chronic hypertension without superimposed preeclampsia.
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Our study also has many strengths. Our racially diverse
sample provides much-needed data on minoritized popula-
tions, who face increased risks of both APOs and CVD,2,19,24

but are underrepresented in CVD risk cohort studies.2 A
second strength is our use of medical record data, which—
despite limitations—provide information on variables such
as tobacco use, height, weight, language, and birthplace that
are not commonly available from administrative data. Fi-
nally, our inclusive sampling strategy (i.e., including mul-
tiparous individuals, multiple gestations, and stillbirths)
enables our study to capture pregnancies affected by APOs
better than other studies with more exclusions.

APOs may be able to inform earlier CVD risk counseling
and prevention in as many as one in three parous individuals.
Given the pervasive disconnect between obstetric care and
long-term CVD risk screening and counseling, important
directions for future work include clinician training to better
incorporate obstetric history into routine CVD risk assess-
ment17 and interventions to improve individualized CVD risk
counseling for patients with APOs.
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