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Abstract

Background: Hypertensive disorders of pregnancy (HDP), including gestational hypertension,
preeclampsia, and eclampsia, contribute to increased maternal morbidity and mortality and long-
term cardiovascular disease risk. It is unclear whether HDP arises from pregnancy-specific
complications or pre-existing maternal cardiovascular traits unmasked during pregnancy. This
paper will evaluate whether cardiovascular health prior to pregnancy, assessed by the American
Heart Association’s Life’s Essential 8 (LE8) score, is associated with HDP risk.

Methods: CARDIA is a longitudinal cohort study of 5,115 Black and White men and

women, aged 18-30 at baseline (1985-86) and followed for over 30 years (Ngjackwomen=1,480;
Nwhitewomen=1,307). LE8 score (range: 0-100) was calculated using health behaviors (diet,
smoking, physical activity, sleep) and clinical metrics (BMI, blood pressure, cholesterol, glucose).
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Cardiovascular health was categorized as low (LE8 <50), moderate (LE8 50-79), or high

(LE8 =80). HDP was self-reported as gestational hypertension, preeclampsia, or eclampsia in
pregnancies lasting =23 weeks. Generalized mixed models assessed the association between LE8
and HDP among 2,036 pregnancies from 1,227 women, adjusting for age, time-varying parity,
education, income, follow-up time, cumulative births and multiple gestation.

Results: Mean baseline age was 24.1 years, 48.7% were Black women, and 19.9% reported
HDP. Women with HDP had lower baseline LE8 scores (77.0 vs. 79.5; p<0.01). Compared to

high cardiovascular health, moderate (OR: 1.78; 95% CI: 1.13-2.81) and low cardiovascular health
(OR: 3.95; 95% ClI: 1.05-14.88) were associated with increased HDP risk.

Conclusions: Lower pre-pregnancy cardiovascular health is an independent risk factor for HDP.
Improving cardiovascular health may reduce HDP risk.
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INTRODUCTION

Hypertensive disorders of pregnancy (HDP) such as gestational hypertension (GH),
preeclampsia, and eclampsia are major contributors to maternal morbidity and mortality..
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HDP have been on the rise, complicating approximately 2% to 8% of pregnancies
worldwide,2 and are considered a major contributor to maternal mortality in the US.3
Beyond immediate obstetric complications, HDP confer long-term cardiovascular (CV) risks
for affected women, including an increased predisposition to cardiovascular disease (CVD)
later in life.>~” HDP have been associated with a variety of metabolic abnormalities that

are known risk factors for CVD including higher waist circumference, waist/hip ratio,

body mass index (BMI), serum insulin level, and lower glucose/insulin ratio.8 Pre-existing
hypertension and compromised CV health prior to pregnancy have also been identified as
risk factors for the development of HDP.2 For example, several studies have consistently
shown women with unfavorable CV risk profiles such as those with hypertension, elevated
serum lipids and high BMI to have increased risk of HDP.10-12 HDP can therefore be
considered a pivotal event, offering insight into a subset of women already predisposed to
heightened cardiometabolic risk from early adulthood. Consequently, the American Heart
Association (AHA)3 and the American College of Obstetricians and Gynecologists'4 stress
the importance of prioritizing women’s CV health throughout their lifespan, particularly in
adolescence.

While HDP is now recognized as a major risk factor for subsequent CVD, it remains
unknown whether HDP is merely a marker of preexisting CVD and/or represents an
independent risk factor.1® To better elucidate the magnitude of HDP risk conferred by
CVD factors unmasked by the stressful nature of pregnancy and/or from pregnancy-related
pathophysiology, our study aims to investigate the association between pre-pregnancy CV
risk factors and the incidence of HDP. To operationalize pre-pregnancy CV risk, we will
utilize AHA’s Life’s Essential 8 (LE8) framework. Briefly, LES8 is an updated set of eight
health indicators used to monitor ideal health for preventing CVD.18 LE8 metrics include
measures of: diet, physical activity, nicotine exposure, BMI, blood lipids, blood glucose,
blood pressure (BP), and recently included sleep health.1® To do this work we leveraged data
from The Coronary Artery Risk Development in Young Adults (CARDIA), a community-
based prospective cohort study of Black and White young adults followed for thirty years
across the reproductive years.

METHODS

Data Availability

Because of the sensitive nature of the data collected for this study, requests to access

the dataset from qualified researchers trained in human subject confidentiality protocols
may be sent to CARDIA Coordinating Center at CARDIAdataquestions@uabmc.edu and
jwammack@uabmc.edu.

Study Population

In 1985-86, the CARDIA prospective cohort study enrolled 5,115 Black and White US men
and women (Ngjackwomen=1,480; Nwhitewomen =1,307) designed to assess the determinants
of CVD and its risk factors. Participants were aged 18-30 were recruited from four field
centers in Birmingham, AL; Minneapolis, MN; Chicago, IL; and Oakland, CA and followed
at years 2, 5, 7, 10 and then every 5 years through 2016. Participants were selected with
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similar sample sizes in subgroups of sex, age, race (Black vs. white), and education (<high-
school vs. >high-school) across centers. One participant withdrew consent. Standardized
protocols were used to gather demographic, socioeconomic, medical history and clinical
data, including pregnancy information.’

Study Sample

Out of 2,787 women who participated in CARDIA, 1,316 self-reported at least one birth
after the 1985 baseline visit. Among these women, 83 had a documented history of HDP
at baseline, and 6 participants did not provide HDP data, and were consequently excluded
from the analysis, Figure S1. As we did not have information on CV risk factors prior to
the 1985 baseline visit, we only included pregnancies occurring after baseline, at exam year
2 (1987-1988) onward, so that we could establish temporality between our exposure and
outcome. Only pregnancies resulting in live births or still births (n=2,036) were included
in the study, defined as self-reported gestational age greater than 23 weeks not resulting

in miscarriage, abortion, tubal pregnancy. The unit of analysis is pregnancies; therefore,

a multiple gestation pregnancy (i.e. twins) was considered as one observation, 2.3%
(n=46) our sample were multiple gestation pregnancies. If a woman reported two or more
pregnancies in between exams, each pregnancy was recorded as a distinct observation. The
analytic sample consisted of 2,036 pregnancies nested within 1,227 women who reported
HDP data during the CARDIA study (1985-2015).

Exposure - Pre-pregnancy Cardiovascular Health

Pre-pregnancy CV health was conceptualized using the AHA’s LES,16 Table S1. At all

study visits (except where specified), participants underwent a comprehensive assessment of
health behaviors (diet, physical activity, nicotine exposure, sleep health) and health factors
(BMI, blood lipids, blood glucose, BP) used to estimate LE8.16 Each measure is described in
detail as follows.

Diet was measured as adherence to the Dietary Approaches to Stop Hypertension
(DASH),18 coded from responses to the interviewer-administered CARDIA dietary history
questionnaire.1920 The CARDIA dietary history queried usual dietary practices and
obtained a food frequency of the past month at exam years 0, 7 and 20.19 Diet quality was
based on 8 fundamental components of the DASH diet, including increased intake of fruits,
vegetables, low-fat dairy products, whole grains, and nuts and legumes and reduced intake
of sodium, sugar-sweetened beverages, and red and processed meats using the methods
described by Chang et al'8, and categorized into quantiles according to Lloyd Jones et
al.16 Nicotine exposure was self-reported at each of the examinations using the CARDIA
Tobacco Use questionnaire, and 3 cigarette-smoking groups were formed using previously
defined criteria?l: never, current, or former smoker; along with time since last smoked and
household tobacco exposure. Participants also self-reported their physical activity (exercise
units (EV)) using the validated CARDIA Physical Activity History questionnaire,22:23 which
includes 13 specific categories of recreational sports, exercise, leisure, and occupational
physical activity in the past 12 months. A score of 300 EU is roughly equivalent to meeting
national physical activity guidelines of >150 mins per week i.e. 2 EU for every 1 minute;2*
so a person who exercised 120 mins/week, will have 120*(300/150)= 240 EU.2° Sleep
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health (hours/night) was self-reported using the Sleep Questionnaire26 as average hours of
sleep per night, at exam years 15 and 20. Participants were asked “During the past month,
how many hours of actual sleep did you get at night? (This may be different than the number
of hours you spend in bed)”. BMI (kg/m2) was calculated as a ratio of weight (kg)/height
(m?2), measured by trained staff with the participant wearing light clothing and no shoes.2’
BP (mmHqg) was measured on the right arm using a random zero sphygmomanometer (year
0 to 15; WA Baum Company, Copaigue, NY, USA) and a BP monitor (year 20 to 25; Omron
Healthcare Inc., Lake Forest, Illinois), performed at 1-min intervals after the participant

had been sitting quietly for 5 min in a still room.28 The average of the second and third
measurements was taken as the pressure of record.2? Anti-hypertensive medication use was
self-reported, and used in defining hypertension and for LE8 scoring (—20 points, Table S1).
Blood lipids (mg/dL) were measured from fasting blood drawn from an antecubital vein in
EDTA tubes. High-density lipoprotein cholesterol (HDL-C) was quantified using the dextran
sulfate-magnesium chloride precipitation method30. Total cholesterol were determined using
enzymatic procedures3! on the ABA 200 bichromatic instrument (Abbott Laboratories,
North Chicago, IL). Non-HDL cholesterol, the lipid used in this study, was calculated as
total cholesterol minus HDL-C. The use of medication for blood lipids was self-reported
and used for LES8 scoring (=20 points, Table S1). Blood glucose (mg/dL) was also measured
from fasting blood in fluoridated tubes using the hexokinase ultraviolet method,32 at all
years except for years 2 and 5. For LE8 scoring, fasting blood glucose values were converted
to calculated HbA1c using the formula: HbAlc = 2.6 + 0.03 x FBG (mg/d1)33. All blood
samples collected at CARDIA clinics were sent to laboratories for testing.

Following AHA guidelines for LE8,16 at each study visit, each of the 8 individual
components were scored in a range of 0 to 100, Table S1. For components that were not
assessed at every study visit (e.g. diet, sleep health, and blood glucose), we carried forward
or backwards the most recent value and imputed missing data with these responses. For
example, diet was only measured at Year 0, 7 and 20; therefore, diet at Year 0 was used to
impute diet score at Year 2, while diet at Year 7 was used to impute the diet score at Year

5 and Year 10 (the most proximal visit). The same was done for individual missing scores.
At each study visit, the overall LE8 score was defined as the average of all 8 individual
component scores. CV health was defined based on overall LE8 score and categorized as
low (LE8 score <50), moderate (LE8 score 50-79) or high (LE8 score =80)16.

Outcome - Hypertensive Disorders of Pregnancy

HDP was assessed in the pregnancy questionnaire asked in all years of the CARDIA

study: “Since last exam, did you have any of these illnesses or complications during this
pregnancy: a. toxemia, including all of the following. high BF, albumin in urine and swelling
of the ankle? b. high BP without toxemia?” An affirmative response to either question was
considered HDP. However, in order to elucidate actual cases of GH i.e. hypertension after 20
weeks gestation,2 women who answered yes to question &, who also had hypertension prior
to pregnancy were not classified as HDP (n=4). This question was asked for each reported
pregnancy since the last exam attended, so only pregnancies occurring after baseline were
used to measure incident HDP.
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Age, race, years of education completed, household income, age at pregnancy, date of
delivery, and cumulative pregnancies were obtained via questionnaire at each study year.
Follow-up time from baseline to exam year when pregnancy was reported was also recorded.
Time from baseline to date of delivery was recorded to determine time to index pregnancy.
Time-varying parity was based on self-report from the CARDIA pregnancy questionnaire
item “how many times have you been pregnant?” at exam 0 and “how many times have
you been since the last exam?”. Parity here is defined as any pregnancy regardless of the
pregnancy outcome. Multiple gestation was based on self-report data from the CARDIA
pregnhancy questionnaire item “how many babies were born during this birtf?”. Gestation
number greater than 1 was considered multiple gestation. Hypertension was defined using
systolic BP (SBP) and diastolic BP (DBP) according to The Seventh Report of the Joint
National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood
Pressure (JNC7)3* (SBP >140mmHg and/or DBP =90mmHg) as this was the clinical
standard at the time of the study (1985-2015), or self-reported use of anti-hypertensive
medication.

Statistical Analysis

We described demographic, socioeconomic, and clinical characteristics overall and based
on whether women ever reported HDP throughout the study period. Next, we estimated
cumulative incidence of ever reporting HDP overall and according to CV health category at
baseline.

To determine the association between CV health and incident HDP, we utilized multivariable
adjusted generalized linear mixed models, using a binomial distribution with a logit link
function, including random intercepts at the participant level to account for multiple
pregnancies within the same individual and repeated measures across study visits. This

is important to account for repeated measures (pregnancies) overtime. LE8 was modeled

as continuous variables (in 5-unit decrements of overall LE8 score and 10-unit decrements
for each LE8 score component) and as a categorical variable (high, moderate, or low

CV health). We included both fixed (income and education at baseline) and time-varying
covariates in all models. All time-varying covariates were time-updated to exam year prior
to the reported pregnancy. Model 1 was adjusted for time-varying age, follow-up time,

time from baseline to date of delivery, race, education and income at baseline. Model 2
included model 1 adjustments in addition to time-updated parity, cumulative pregnancies
and multiple gestations. Using fully adjusted model 2, a sensitivity analysis was performed
among women without hypertension at baseline and another by excluding imputed LES8
values for diet and sleep health in years when these components were unavailable. In such
cases, we recalculated LES8 as the average of the remaining 6 or 7 available components.
For example, diet and sleep data were both missing in Years 2, 5, 10, 25, and 30, so we
computed an “LE6” score using the average of the six remaining components. We did not
exclude individuals who developed hypertension throughout the study period, as this would
also exclude women who developed preeclampsia superimposed on chronic hypertension.
The association between individual LE8 components and HDP were also examined using the
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same models and approach. Significance was determined at two-tailed a = 0.05. Analyses
were conducted using SAS Version 9.4.

Mean age at baseline was 24.1 years (SE: 3.6), 48.7% were Black women, 19.9% had

a family income <$16,000, 33.8% had greater than a high school education, 24.5% were
married, and 53.2% were nulliparous at baseline. Baseline CV health factors are also shown
on Table 1. Across the study period, 244 women (19.9%) reported HDP in at least one
pregnancy. Women who reported HDP compared to women who did not were more likely
to be Black (p=0.015), unmarried (p=0.010), have less than two pregnancies at baseline
(p=0.020), and have greater baseline BMI (p<0.001) and SBP (p<0.001).

At baseline, the average overall LES8 score was 79.0 (SD:11.0) with significantly lower
scores (i.e. worse CV health) among women who developed HDP compared to those who
did not (77.0 vs 79.5, p=0.002, Table 2). Average LE8 score declined over the study period
across both groups; however, individuals with HDP consistently showed lower LE8 scores
compared to those without HDP (p<0.001). Difference in LE8 scores between individuals
with and without HDP nearly doubled over the study period, increasing from 2.5 points at
baseline (year 0) to 5.7 points by year 20 (Figure 1). Average baseline scores for individual
LE8 components were lower among women who developed HDP compared to those who
did not for sleep health (76.8 vs. 81.1, p=0.022), BMI (83.5 vs. 89.1, p=0.004), and BP (93.8
vs. 96.9, p=0.004). At baseline, 0.7% of women had low CV health, 49.3% had moderate
CV health and 50.0% had high CV health. A smaller proportion of women who developed
HDP during the study (43.0%) had high CV health at baseline, compared to those who

did not develop HDP (51.8%), p=0.029. The cumulative incidence of HDP differed by CV
health at baseline and was 17.1% (104/612) among women with high CV health, 22.5%
among women with moderate CV health, and 37.5% among women with low CV health
(p=0.010), Figure S2.

From fully adjusted generalized linear mixed models (model 2), with pregnancies (i.e. not
women) as the unit of analysis, each 5-unit decrement in LE8 score was associated with
18% greater odds of developing HDP (OR: 1.18; [95%CI: 1.07, 1.30]), Table 3. Individual
LE8 components were also associated with HDP. In fully adjusted models, every 10-unit
decrement in LE8 component score was associated with higher odds of HDP by 18% for
BMI (OR:1.18; [95%CI: 1.11, 1.27]), 21% for blood glucose (OR:1.21; [95%CI: 1.06,
1.39]), 10% for blood lipids (OR:1.10; [95%Cl: 1.02, 1.19]), and 31% for BP (OR:1.31;
[95%CI: 1.17, 1.46]). LE8 scores for diet, physical activity, nicotine exposure and sleep
health were not significantly associated with odds of HDP. Overall, compared with high

CV health, the odds of developing HDP were 78% greater with moderate CV health (OR:
1.78; [95% ClI: 1.13, 2.81]) and 295% greater with low CV health (OR: 3.95; [95% CI:
1.05, 14.88]). In a sensitivity analyses restricted to women without hypertension at baseline,
effect sizes were similar in magnitude to what was reported for the full sample, Table S2.

In another sensitivity analysis using non-imputed data for diet and sleep health, results were
also similar to our main findings, Table S3.
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DISCUSSION

In a large community-based study of Black and White parous women, one in five reported
HDP in at least one pregnancy over a 30-year period. Low pre-pregnancy CV health is

a significant and independent risk factor for HDP. Women with low CV health before
pregnancy had approximately four-fold increased odds of developing HDP, while those with
moderate CV health had 78% greater odds. Enhancing pre-pregnancy CV health is crucial
for HDP prevention, with our results demonstrating that even modest improvements, such as
a 5-point increase in the AHA’s LE8 score, can markedly reduce HDP risk.

Our findings align with previous research, linking lower CV health to adverse pregnancy
outcomes like HDP.35-39 |n a multinational study, Perak et al. characterized CV health using
5 metrics —BMI, BP, lipids, glucose, and smoking — classified as ideal, intermediate, or
poor using pregnancy-specific guidelines.*0 A modest increase in CV health score at 24 to
32 weeks’ gestation was associated with a 33% lower risk for preeclampsia.#® Similar to our
findings, this study showed a graded relationship: compared to women with all ideal metrics,
preeclampsia risk was 213% greater with at least one intermediate metric, 434% greater with
one poor metric, and 830% with two or more poor metrics.*0

We also found that lower scores on individual components of AHA’s LES8, specifically BMI,
blood lipids, glucose and BP, were associated with higher odds of HDP. This is consistent
with research demonstrating that higher pre-pregnancy BMI and BP are associated with
increased HDP risk,8114142 with obesity alone accounting for 30% of HDP cases in the
US.37 Studies also show that women who develop pre-eclampsia have higher pre-pregnancy
HbA1c, glucose, cholesterol, and triglycerides than those who do not.3> Our findings
support this, as individuals with HDP had lower baseline LE8 scores, and steeper declines
over time. Even more concerning is the rising prevalence of pre-pregnancy obesity, chronic
hypertension, and diabetes in the US,*3 highlighting the need for early interventions.
Strategies such as telemonitoring combined with remote BP management have shown
promise.** Surprisingly, we did not find significant associations between pre-pregnancy
health behaviors (diet, physical activity, nicotine exposure, and sleep) and HDP, contrary to
prior studies.#>-49 This may be due to their indirect, long-term effect on metabolic health,>°
self-reporting biases, or the persistence of underlying risks despite healthy behaviors.
Reduced risk for HDP from these health behaviors may require early and sustained adoption,
as early as adolescence,13.14 which was beyond the scope of our study.

HDP and CVD share common risk factors, likely due to overlapping pathophysiologic
mechanisms.38 For example, changes in maternal BP from preconception to early pregnancy,
even within normal ranges, may contribute to adverse pregnancy outcomes like HDP.42:51
Early vascular dysfunction, such as reduced arterial compliance and retinal microvascular
constriction, is also associated with increased HDP risk.13:52:53 P|acental malperfusion,
resulting from improper remodeling of uterine spiral arteries, initiates vascular injury

well before HDP symptoms emerge.®4°° This process is influenced by maternal pre-
pregnhancy CV health, potentially through disrupted angiogenesis, oxidative stress and
inflammation.3°:38:55 HDP may thus unmask pre-existing CVD risk, under the physiological
demands of pregnancy. These findings underscore that poor pre-pregnancy CV health
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precedes and contributes to HDP risk.13 Importantly, pre-pregnancy CV health is shaped by
social determinants, including income, education and broader social factors.6:57 Addressing
these determinants is essential for promoting pre-pregnancy CV health, particularly in
vulnerable populations.

This study has limitations that must be considered. First, HDP was self-reported. Although
maternal recall of HDP shows high specificity®8-60 | studies - particularly in CARDIA

- report low sensitivity and positive predictive value®1-62, We also lacked data on HDP
severity (e.g., early vs. late onset), limiting precision of our findings and the strength

of the conclusions we can draw. Future studies would benefit from clinically verified
records. Additionally, due to self-report inaccuracy and lack of statistical power®1, we did
not characterize HDP into its various subtypes (preeclampsia, eclampsia, and gestational
hypertension). To ensure temporality, we excluded women with prior HDP at baseling;
however, including women with previous normotensive births may have slightly biased

the sample toward non-hypertensive pregnancies. Additionally, health behaviors were
imprecisely measured, and sleep and diet data were missing for some visits. We addressed
this by extrapolating LE8 scores from the most proximal available year and performed a
sensitivity analysis which showed similar results to our main findings. Similarly, we used
calculated HbAlc levels vs. actual measured HbAlc; however, derived HbAlc levels have
been shown to correlate highly with directly measured values.53 Additionally, due to small
sample sizes in the low CV health group, we were unable to examine protective factors that
may buffer the association between low CV health and HDP. Lastly, this is an observational
study and as such we were unable establish causality or elucidate underlying mechanisms.
Nonetheless, this study has several notable strengths. The data source is recent with a

large proportion of Black women - an underrepresented population in research, and utilized
longitudinal data across four national locations. Additionally, the application of LE8 as a CV
health construct offers a comprehensive approach relevant for the peripartum period.

Recognizing the impact of underlying social factors on pre-pregnancy CV health, our
study highlights the need for comprehensive approaches to reduce HDP risk and improve
maternal and offspring health outcomes. Further research and intervention strategies aimed
at optimizing preconception CV health are warranted to mitigate the burden of adverse
pregnancy outcomes like HDP and reduce the risk of future CVD.
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PERSPECTIVES

This study reinforces the importance of pre-pregnancy CV health in the development of
HDP. Our findings suggest that suboptimal CV health prior to conception—particularly
with respect to BP, BMI, glucose, and lipids—is associated with increased risk of HDP.
This supports the growing recognition that the reproductive period can serve as a critical
window for identifying women at elevated risk for future CVD. These results highlight
the need for proactive strategies aimed at optimizing CV health before pregnancy.
Incorporating CV risk assessment and health promotion into preconception and routine
primary care may help prevent adverse pregnancy outcomes such as HDP, while also
reducing long-term CV risk in women.
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NOVELTY AND RELEVANCE
What is new?

Lower pre-pregnancy LE8 scores (poor CV health) measured repeatedly over 30 years
was associated with onset of HDP.

What is Relevant?

These findings highlight the value of assessing and optimizing CV health well before
conception to mitigate the risk of HDP.

Clinical/Pathophysiological Implications

Addressing modifiable CV risk factors before pregnancy offers a key opportunity to
prevent HDP and reduce long-term CVD risk. These findings support integrating CV
health screening into preconception care to improve maternal and CVD outcomes.
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Differences in LE8 scores were significicantly different at all exam years, p<0.001
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Table 1.
Baseline Characteristics among parous women who had at least one pregnancy (n=1227 women) and no

history of HDP at baseline (1985-86), stratified by the cumulative incidence of HDP during the CARDIA
study 1987-2015"

Parous Women without HDP at baseline

All HDP No HDP *
n=1227 n=244,19.9% n=983,80.1% P-value

Characteristic n (%) n (%) n(%)
Mean Age (SD): 17-31 24.1(3.6) 23.8(3.6) 24.1(3.7) 0.223
Black Women 598 (48.7) 136 (55.7) 462 (47.0) 0.015

fFamin Income

<$16,000 244 (19.9) 57 (23.4) 187 (19.0)
<$25,000 148 (12.1) 35 (14.3) 113 (11.5)
<$35,000 199 (16.2) 35 (14.3) 164 (16.7)
<$50,000 202 (16.5) 32 (13.1) 170 (17.3) 0.316
<$75,000 177 (14.4) 39 (16.0) 138 (14.0)
>$75,000 129 (10.5) 23 (9.4) 106 (10.8)
Missing 128 (10.4) 23 (9.4) 105 (10.7)
Greater than HS education 415 (33.8) 68 (27.9) 347 (35.3) 0.072
Married 301 (24.5) 46 (18.8) 255 (25.9) 0.010
Parity
0 653 (53.2) 127 (52.1) 526 (53.5)
1 298 (24.3) 74 (30.3) 224 (22.8) 0.020
2+ 276 (22.5) 43 (17.6) 233 (23.7)
LES FACTORS Mean (SE) Mean (SE) Mean (SE)
BMI (kg/m2) 23.4 (4.7) 24.4 (5.5) 23.2 (4.5) <0.001
Systolic BP (mmHg) (SD) 105.4 (8.9) 107.2 (9.5) 105.0 (8.8) <0.001
Glucose (mg/100ml) 79.3 (8.0) 79.7 (6.9) 79.2 (8.2) 0.349
Non-HDL Cholesterol (mg/dL)  120.3 (31.8) 121.2 (32.6) 120.1 (31.7) 0.616
Current Smoker (n %) 314 (25.6) 67 (27.0) 247 (25.2) 0.381
Mean Physical Activity (EU) ~ 355.2 (259.4)  336.9(232.7)  359.7(265.6)  0.183
7 Average Sleep hours 6.8 (6.6) 6.5(1.3) 6.9 (7.4) 0.100
Diet (Dash Diet score quartile) 1.68 (1.2) 1.60 (1.1) 1.70 (1.2) 0.190

*
Differences between HDP and No HDP groups were assessed using chi-squared tests for categorical variables and t-tests for continuous variables.

flncome based on Y5 (1990); Sleep hours based on Y15 (2005-2006) i.e. not at baseline
Abbreviations: HDP: hypertensive disorder of pregnancy HS: High school; BMI: Body mass index; BP: Blood Pressure; EU: Exercise Units
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Table 2:
Baseline average LE8 score, LE8 components score, and CV health status stratified by HDP: CARDIA,

1985-2015 (n=1227 women)

Parous women without HDP at baseline

All (n=1227) HDP (n=244) No HDP (n=983)

Characteristic Mean (SD) Mean (SD) Mean (SD) p-value
LE8 TOTAL SCORE  79.0 (11.0) 77.0 (10.9) 79.5(11.0) 0.002
LES8 Factor Scores:
Diet 43.2 (31.8) 41.0 (30.2) 438 (32.2) 0.219
Physical Activity 80.6 (26.3) 80.4 (25.4) 80.6 (26.6) 0.911
Nicotine Exposure 61.4 (40.8) 59.3 (41.4) 61.9 (40.7) 0.377
Sleep Health 80.2 (24.9) 76.8 (26.2) 81.1(24.5) 0.022
Body mass index 88.0 (24.0) 83.5 (27.4) 89.1 (22.9) 0.004
Blood glucose 99.1 (6.9) 99.1(7.1) 99.1 (6.9) 0.944
Blood lipids 83.7 (24.4) 82.2 (24.8) 84.1(24.3) 0.288
Blood pressure 96.3 (12.4) 93.8 (15.9) 96.9 (11.3) 0.004
eV HEALTH n (%) n (%) n (%)
Low 8(0.7) 3(1.2) 5(0.5)
Moderate 605 (49.3) 136 (55.7) 469 (47.7) 0.029
High 614 (50.0) 105 (43.0) 509 (51.8)

Abbreviations - LE8: American Heart Association Life’s Essential 8; CV: Cardiovascular; HDP: Hypertensive Disorders of Pregnancy; SD:
Standard Deviation.

fCV health defined based on overall LE8 score (low: LE8 score <50, moderate: LE8 score 50-79), high: LE8 score >80).
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Table 3.
Longitudinal association between LE8 score (5-unit decrements), CV health, and LE8 components with HDP

during a pregnancy, CARDIA study 1985-2015 (n=2036 births)

Model 1 Mode 2
OR (95% Cl) OR (95% Cl)
LE8 OVERALL SCORE 1.16 (1.06,1.26)  1.18 (1.07, 1.30) ™
Per 5-unit decrement
LE8 COMPONENT SCORE
Per 10-unit decrement
Diet 0.98(0.92,1.05) 0.9 (0.92, 1.06)
Physical Activity 0.97(0.91,1.03)  1.00 (0.94, 1.07)
Nicotine Exposure 1.03 (0.98, 1.09) 1.03 (0.97, 1.08)
Sleep 1.08(0.98,1.20)  1.09 (1.00, 1.20)
Body Mass Index 1.17(1.10,1.25)"  1.18(1.11,1.27)"
Blood Glucose 1.13(0.99, 1.29) 1.21 (1.08, 1_39)*
Blood Lipids 1.09(1.01,1.18)" 1.0 (1.02, 1.19) "
Blood Pressure 1.21(1.09,1.34)% 1.31(1.17,1.46)"
'cv HEALTH
High Ref Ref
Moderate 1.74(1.13,2.69)  1.78(1.13,2.81) "
Low 3.37(0.98,11.61)  3.95(1.05, 14.88) "
*p<0.05
"

CV health defined based on overall LE8 score (low: LE8 score <50, moderate: LE8 score 50-79), high: LE8 score =80)
Odds ratios were estimated using generalized linear mixed models (GLMMs) with random intercepts for individual subjects.
Model 1: adjusted for age, follow-up time, and time from baseline to delivery date, race, education at baseline, and income at baseline

Model 2: Model 1 + time-varying parity, cumulative pregnancies and multiple gestation.
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