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Abstract

Background—Women with polycystic ovary syndrome (PCQOS) are at a higher risk of
cardiometabolic and psychiatric comorbidities and preconception and antepartum complications,
but the impact of PCOS during the postpartum period is unknown.

Objective—To investigate the risk of postpartum cardiovascular disease (CVD) complications
and perinatal and postpartum depression.

Study Design—This was a retrospective cohort study conducted using a US insurance claims
database. Women with and without PCOS aged 18-50 years enrolled continuously in a single
health plan during the preconception, antepartum and postpartum period between 2000-2016 were
included. The primary outcome was postpartum CVD and depression (perinatal and postpartum).
Multivariable logistic regression was used to adjust for covariates including age, geographic
location, preterm delivery, ART use, multiple births, pre-pregnancy depression, pre-pregnancy
diabetes, pre-pregnancy hypertension, gestational diabetes, gestational hypertension, obesity,
history of hyperlipidemia, smoking and race.
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Results—We identified 42,391 unique women with PCOS and 795,480 women without PCOS.
In multivariable models, women with PCOS had significantly higher odds of CVVD complications
including postpartum preeclampsia (aOR: 1.30, 95% ClI: 1.17-1.45), eclampsia (aOR: 1.45,
95%Cl: 1.14-1.86) cardiomyopathy (aOR: 1.26, 95% CI: 1.03-1.54), hypertensive heart disease
(aOR: 1.32, 95% CI: 1.07-1.64), thrombotic disease (aOR: 1.50, 95%CI: 1.20-1.87), congestive
heart failure (aOR: 1.35, 95%CI: 1.13-1.61) and cerebrovascular accidents (aOR: 1.21, 95%Cl:
1.14-1.29) compared to those without PCOS as well as both perinatal (aOR: 1.27; 95% CI: 1.22—
1.33) and postpartum depression (aOR 1.46; 95% CI: 1.36-1.57). Non-obese women with PCOS
had higher odds of postpartum eclampsia (aOR 1.72, 95%Cl: 1.31-2.26), peripartum
cardiomyopathy (aOR 1.43, 95%Cl: 1.14-1.79) and cerebrovascular accidents (aOR 1.28, 95%Cl:
1.19-1.38) compared to non-obese women without PCOS. In women without pre-pregnancy
depression, the odds of perinatal depression (aOR 1.32, 95% ClI: 1.26-1.39) and postpartum
depression (aOR 1.50, 95% ClI: 1.39-1.62) was higher in women with PCOS compared to those
without PCOS.

Conclusions—In a large US cohort, our study found that women with PCOS are at increased
risk of both cardiovascular and psychiatric complications during the postpartum period. PCOS
should be recognized as an at-risk condition; our findings underscore the need for routine
screening and early interventions for these major comorbidities.

Condensation

Women with polycystic ovary syndrome are at higher risk of cardiovascular and psychiatric
postpartum complications, highlighting the need to increase focus on the fourth trimester.

Keywords

Cardiomyopathy; Cardiovascular; Claims database; Depression; Fourth trimester; Hypertension;
Optum; PCOS; Postpartum; Preeclampsia

Introduction

Polycystic ovary syndrome (PCOS) is the most common endocrine disorder affecting
reproductive age women.? It is characterized by the presence of 2 of 3 diagnostic criteria:
irregular menses, clinical or biochemical hyperandrogenism and polycystic appearing
ovaries.2 3 The worldwide prevalence of PCOS is 5-7%, but can be as high as 8-13%
depending on the definition used.# ® The association between PCOS and several
cardiovascular disease (CVD) risk factors such as type 2 diabetes®, obesity and lipid
abnormalities’ is well recognized.8 Additionally, there is growing evidence for increased
risk of psychiatric disorders and pregnancy-related complications in PCOS.% 10 Meta-
analyses show abnormal depression scores (OR 3.78, 95% CI: 3.03-4.72) and anxiety
symptoms (OR: 5.62, 95% Cl: 3.22-9.80)10, while large registries show increased
prevalence of psychiatric morbidities.11 12 Obstetric complications including gestational
diabetes (OR 3.43; 95% ClI: 2.49-4.74), pregnancy-induced hypertension (PIH) (OR 3.07,
95% CI: 1.81-5.18) and preeclampsia (OR 3.28, 95% CI: 2.06-5.22) are also increased in
women with PCOS,13 further contributing to long term cardiometabolic risk in this
population.
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Despite extensive research in the non-pregnancy related comorbidities as well as obstetric
complications,”- 14 15 there are no studies in women with PCOS specifically targeting the
postpartum period, typically defined as 4—-6 weeks after delivery. According to the Centers
for Disease Control and Prevention (CDC) report, nearly 70 percent of pregnancy-related
deaths in the general population occur at delivery or within the first year postpartum, with
CVD and stroke accounting for over a third of the causes.16: 17

Women presenting with postpartum preeclampsia are at increased risk of postpartum
eclampsia and stroke and fifty percent of eclamptic episodes occur after delivery.18
Preeclampsia and PIH are also risk factors for peripartum cardiomyopathy®, which
accounts for 23% of maternal cardiovascular related deaths.2? Given that CVD is the number
one killer of women, the American Heart Association (AHA) has partnered with the
American College of Obstetrics and Gynecology (ACOG) to identify female-specific CVD
risk factors, recently adding hypertensive disease of pregnancy and PCOS.2L 22 Given the
high prevalence of cardiometabolic risk factors in young women with PCOS during
pregnancy®: 14, it is imperative that we understand if similar risks exist during the
postpartum period.

Further, perinatal and postpartum depression are common conditions associated with
significant adverse infant and maternal outcomes.23 The prevalence of postpartum
depressive symptoms across 27 states in the US was reported to be as high as 11.5%23. A
history of depression prior to pregnancy is a recognized risk factor for perinatal depression,
the most common medical problem during pregnancy occurring in one in seven patients.
23,24 Although suicide is excluded from several definitions assessing maternal mortality
rates, there is increasing evidence that maternal suicide is rising, highlighting the importance
of identifying risk factors.25 26 Despite the importance of mental health, no studies have
evaluated the risk for perinatal and postpartum depression in women with PCOS.

Most of these associations between PCOS and its co-morbidities in the non-pregnant state
and during pregnancy are based on small cross-sectional studies, and large-scale studies in
the US are lacking. In addition, there is no data on postpartum cardiovascular or psychiatric
complications in this population. The objectives of this study were therefore to evaluate for
significant differences in: 1. the prevalence of postpartum cardiovascular complications
(preeclampsia, eclampsia, peripartum cardiomyopathy, hypertensive heart disease,
thrombotic disease, congestive heart failure (CHF), cerebrovascular accidents and ischemic
heart disease) and 2. the prevalence of perinatal and postpartum depression in women with
PCOS compared to women without PCOS in a large US nation-wide cohort.

Materials and Methods

Cohort construction

We conducted a retrospective cohort study using Optum’s de-identified Clinformatics® Data
Mart database containing approximately 13 million unique individuals per year from 2000-
2016 from all 50 US states. The dataset included outpatient and inpatient services. Subjects
were initially identified using International Classification of Diseases (ICD) 9/10 codes,
Current Procedural Terminology (CPT) codes and Diagnosis Related Group (DRG) delivery
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codes. (Supplemental Table 1) Date of delivery was defined as the date of filing the first
delivery code. To ensure availability of data on comorbidities, we only included women with
continuous enrollment in Optum for a minimum of 6 months prior to conception, throughout
pregnancy and a minimum of 6 weeks post-delivery. (See Figure 1A) To keep missing data
on co-morbidities to a minimum, we also collected data up to one year prior to and after date
of delivery when available. For women who had multiple pregnancies with complete data,
the first pregnancy was selected. For women with preterm delivery codes, the period of
confinement (i.e. the pregnancy length) was defined as 245 days whereas for women without
preterm delivery codes, 273 days was used.2” Women under the age of 18 and over the age
of 50 years were excluded. From this eligible cohort, we identified women with PCOS using
ICD codes for PCOS (256.4, E282.2). Given that there may be under reporting of PCOS in
claims datasets, we also included women who had codes for both hirsutism (704.1, L68.0)
and irregular menses (626.1, 626.4, 628.0, N97.0, N91.0-.5, N92.5-.6). Women who were
not identified as PCOS were included in the non-PCOS group.

Covariate identification

Covariates were identified using ICD codes either prior to pregnancy (depression, type 2
diabetes, hypertension, hyperlipidemia, obesity, assisted reproductive technology use (ART))
or during pregnancy (multiple gestation, gestational hypertension and gestational diabetes).
Information on age, geographic division, smoking and socioeconomic status including race,
education and net worth were also obtained.

Outcome identification and definition

The definitions of the outcomes were based on the current recommendations in the literature.
Postpartum preeclampsia/eclampsia was defined based on ICD codes from date of delivery
to 6 weeks after delivery.28 (Supplemental Table 2) Peripartum cardiomyopathy was defined
as occurring within 1 month prior to delivery and up to 5 months after date of delivery.2
The remaining postpartum cardiovascular complications (hypertensive heart disease,
thrombotic disease, CHF, cerebrovascular accidents and ischemic heart disease) were
defined as occurring from date of delivery to one year after delivery, adapted from outcome
definitions for pregnancy mortality data.30 Perinatal depression was defined as occurring
during pregnancy and up to 3 months after delivery.23: 24 Postpartum depression was defined
as occurring after date of delivery up to three months postpartum.23: 24

Statistical analysis

Continuous variables were compared between groups using student t-test and categorical
variables were compared using Pearson chi-square tests. Separate multivariable logistic
regression models were developed to evaluate the odds of developing each primary and
secondary outcome. Racial differences in outcomes between black women and a reference
group of white women were also assessed. Variables were identified a priori first and the
final set of covariates was then selected using a backwards elimination strategy removing
redundant variables. Variables evaluated included patient age, geographic division (See
Figure 2), obesity, smoking, race, ART use, history of pre-pregnancy depression, history of
pre-pregnancy hypertension, history of pre-pregnancy diabetes, hyperlipidemia, gestational
hypertension in current pregnancy, gestational diabetes in current pregnancy, preterm
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delivery of current pregnancy, multiple gestation and socioeconomic factors including
personal net worth and highest education level.

We conducted the following sensitivity analyses: 1) including the date of delivery for
appropriate outcomes, 2) using the DSM-V definition of perinatal depression up to 4 weeks
postpartum and 3) expanding the definition of postpartum depression to up to 1 year after
delivery. As we captured outcomes occurring in the postpartum period, it is possible that
outcomes occurring after delivery but on the same day were filed along with other ICD
codes as a package, making it difficult to distinguish if they were intrapartum or postpartum
complications. Therefore, we conducted the first sensitivity analysis including date of
delivery in outcome definitions. The last two analyses were conducted in order to account
for varying definitions of peripartum depression using DSM-V criteria and those
recommended by national organizations.31-33 Tests for interaction were also performed
between obesity, pre-pregnancy depression and the outcomes. Interaction was evaluated by
adding multiplicative terms to the multivariable logistic regression models. The statistical
significance of the interaction term was determined by a wald based test where p <0.05 was
considered significant. Joint wald tests were employed for interactions with more than 1
term. If statistically significant, linear combinations were then calculated to determine
coefficients and appropriate confidence intervals for those with and without variable of
interest. Data were extracted from Optum files using R while statistical analysis was
performed using STATA version 14.2 (Stata-Corp). This study was deemed exempt after
review by the University of Pennsylvania’s Institutional Review Board.

A total of 29,233,013 unique females were present over the 16 years of Optum data
collection (See Figure 1B). After excluding ineligible patients there were 42,391 women
with PCOS and 795,480 without PCOS who had a delivery and were continuously enrolled
in the Optum dataset resulting in a prevalence of 5.06% for PCOS. Majority of these patients
(97.0%) met criteria by a PCOS diagnosis code as compared to a combination of codes.
Overall, prior to pregnancy women with PCOS were more likely to be obese, have a history
of depression, hypertension, diabetes and hyperlipidemia (Table 1). They were more likely
to have used ART to achieve pregnancy and had a significantly higher prevalence of
gestational hypertension, gestational diabetes, preterm delivery, multiple births, stillbirth and
C-section in the current pregnancy (p<0.001).

Postpartum cardiovascular complications

Women with PCOS had a significantly higher prevalence of postpartum preeclampsia (OR
1.81, 95%CIl: 1.63-2.01), eclampsia (OR 2.27, 95%CI: 1.81-2.84), peripartum
cardiomyopathy (OR 1.84, 95%CI: 1.52-2.23), hypertensive heart disease (OR 2.09, 95%Cl:
1.71-2.55), thrombotic disease (OR 1.85, 95%Cl: 1.50-2.28), CHF (OR 2.00, 95%ClI: 1.69—
2.35) and cerebrovascular accidents (OR 1.56, 95% CI: 1.47-1.65) (Table 2). In adjusted
analyses controlling for age, history of hypertension, history of diabetes, ART use, preterm
delivery, multiple pregnancy, gestational diabetes, gestational hypertension, hyperlipidemia,
obesity, smoking, geographic division and socioeconomic factors including education, net
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worth and race, women with PCOS had increased odds of postpartum preeclampsia (aOR
1.30, 95% CI: 1.17-1.45), eclampsia (aOR 1.45, 95%CI: 1.14-1.86), peripartum
cardiomyopathy (aOR 1.26, 95%CI: 1.03-1.54), hypertensive heart disease (aOR 1.32, 95%
Cl: 1.07-1.64), thrombotic disease (aOR 1.50, 95%Cl: 1.20-1.87), CHF (aOR 1.35, 95%ClI:
1.13-1.61) and cerebrovascular accidents (aOR 1.21, 95%Cl: 1.14-1.29). (Table 2)

In our study, black women had significantly higher odds of postpartum preeclampsia (aOR:
1.59, 95%CI: 1.45-1.74), peripartum cardiomyopathy (aOR: 1.95, 95%Cl: 1.67-2.29),
hypertensive heart disease (aOR: 2.00, 95%Cl: 1.70-2.37) and CHF (aOR: 2.02, 95%Cl:
1.76-2.32) compared to white women, adjusted for PCOS status.

Perinatal & postpartum depression

Women with PCOS had an increased risk of perinatal depression (OR 1.40, 95% Cl: 1.35-
1.46) and postpartum depression (OR 1.57, 95% ClI: 1.47v1.68). After controlling for age,
history of pre-pregnancy depression, obesity, smoking, geographic division and
socioeconomic factors including education, net worth and race, women with PCOS had
higher odds of perinatal depression (aOR 1.27, 95% CI: 1.22-1.33) and postpartum
depression (aOR 1.46, 95% Cl: 1.36-1.57). (Table 2)

Interestingly, black women had lower odds of perinatal (aOR: 0.78, 95%CI: 0.75-0.81) and
postpartum (aOR: 0.91, 95%CI: 0.85-0.97) depression.

Sensitivity analyses

When using the definition of a given outcome first occurring on the date of delivery as
compared to the day after delivery, the odds of postpartum preeclampsia (aOR 1.19, 95%Cl:
1.14-1.25), eclampsia (aOR 1.35, 95%CI: 1.14-1.60), hypertensive heart disease (aOR 1.35,
95%Cl: 1.10-1.66), thrombotic disease (aOR 1.50, 95%Cl: 1.23-1.83), CHF (aOR 1.23,
95%CI: 1.04-1.46), cerebrovascular accidents (aOR 1.17, 95%CI: 1.11-1.25) and
postpartum depression (aOR 1.27, 95%Cl: 1.21-1.34) remained elevated. As the definition
of perinatal depression and peripartum cardiomyopathy includes the date of delivery,
sensitivity analysis was not performed for these outcomes. The odds of perinatal depression
remained higher when using the DSM-V definition (aOR 1.19, 95% CI: 1.14-1.25) and the
odds of postpartum depression remained higher (aOR 1.40, 95% ClI: 1.33-1.48) when
including episodes occurring after date of delivery and up to one year.

Interaction between pre-pregnancy obesity and outcomes

Approximately 70% of women with PCOS in the US are obese®, and obesity is also
associated with depression and CVD,4 34 therefore the interaction between obesity and
outcomes was studied. In our dataset, the interaction between PCOS and obesity was
statistically significant for the following CVD related outcomes; postpartum eclampsia
(p=0.032), peripartum cardiomyopathy (p=0.039) and cerebrovascular accidents (p=0.002).
When we included this interaction in the multivariable model non-obese women with PCOS
had higher odds of postpartum eclampsia (aOR 1.72, 95%Cl: 1.31-2.26), peripartum
cardiomyopathy (aOR 1.43, 95%Cl: 1.14-1.79) and cerebrovascular accidents (aOR 1.28,
95%Cl: 1.19-1.38) compared to non-obese women without PCOS. Obese women with
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PCOS did not have a significantly higher odds of postpartum eclampsia (aOR 0.93,
95%CI:0.56-1.53), peripartum cardiomyopathy (aOR 0.86, 95%CI:0.56-1.32) or
cerebrovascular accidents (aOR 1.02, 95%Cl: 0.90-1.16) compared to those without PCOS.
(Supplemental Table 3)

Interaction between history of pre-pregnancy depression with outcomes

Given the association between PCOS and depression in the non-pregnant state, we examined
the impact of depression prior to the incident preghancy on the outcomes. The interaction
between pre-pregnancy depression and PCOS was significant for perinatal depression
(p<0.001) and postpartum depression (p=0.024). Including this interaction in the
multivariable model in women without pre-pregnancy depression, the odds of perinatal
depression (aOR 1.32, 95% ClI: 1.26-1.39) and postpartum depression (aOR 1.50, 95% CI:
1.39-1.62) was higher in women with PCOS compared to those without PCOS. However, in
women with history of pre-pregnancy depression, women with PCOS did not have higher
odds of either perinatal depression (aOR 1.06, 95%CI: 0.96-1.18) or postpartum depression
(aOR 1.13, 95%CI: 0.90-1.43). (Supplemental Table 4)

Discussion

Principal Findings

Results

This is the largest study using a nation-wide cohort to examine the risk of perinatal and
postpartum comorbidities in women with PCOS residing in the US. Our study, including
over 42,000 women with PCQOS, showed a higher prevalence of cardiometabolic and
depression complications both before and during pregnancy.

We show that women with PCOS are at increased risk of cardiovascular and psychiatric
conditions during the postpartum period including preeclampsia and eclampsia, peripartum
cardiomyopathy, hypertensive heart disease, thrombotic disease, CHF, cerebrovascular
accidents and perinatal and postpartum depression, compared to women without PCOS. On
performing sensitivity analyses, we found that non-obese women with PCOS appeared to
drive the increased risk observed for postpartum eclampsia, cardiomyopathy and
cerebrovascular accidents. Further, in the subgroup without pre-pregnancy depression,
women with PCOS had an increased risk of perinatal and postpartum depression. When
evaluating the strength of variables that drive the risk we observed that gestational
hypertension strongly affected several cardiovascular complications including preeclampsia,
eclampsia, peripartum cardiomyopathy, hypertensive heart disease and CHF; obesity
strongly affected odds of eclampsia, peripartum cardiomyopathy, thrombotic disease, CHF,
cerebrovascular accidents, perinatal and postpartum depression whereas history of
depression impacted perinatal depression. (Data not shown). The postpartum findings are
novel, while findings regarding co-morbidities prior to pregnancy and in the antepartum

period have previously been described in smaller cohort studies primarily outside the US.
11,35
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Clinical Implications

Pregnancy is recognized as a ‘stress test,” and hypertensive diseases in pregnancy are linked
to significant long term consequences, such as chronic hypertension, CVD, heart failure and
stroke.36-41 In 2018, the AHA teamed with ACOG to release a Presidential Advisory
highlighting the importance of multidisciplinary care in identifying, understanding and
preventing risk factors for CVD in women.#2 In addition to the higher prevalence of
hypertensive disease during pregnancy, our study found increased risk of hypertensive
disease in the postpartum period. Although the prevalence of postpartum preeclampsia and
eclampsia was lower than in the antepartum period, the diagnosis can be missed due to
inconsistent follow up during the postpartum period.*3 ACOG has redefined the postpartum
period as the “fourth trimester” of pregnancy*3 and new guidelines recommend early contact
with the patient in the first 3 weeks after delivery and then an individualized comprehensive
visit no later than 12 weeks postpartum.

Untreated perinatal and postpartum depression have been linked to increased risk of
maternal psychiatric disease and suicide, low breastfeeding rates and lower 1Q in offspring.
44-47 The United States Preventative Task Force recommends screening for depression in
pregnant and postpartum women and then referring those at increased risk for first line
therapy.*8 In March 2019, the FDA approved the first medication specifically for use in
postpartum depression, Brexanolone, adding to non-pharmacological options such as
cognitive behavioral therapy.49: 50

Racial disparities in perinatal complications have been described in the literature. Lower risk
of depression in black women with PCOS may be related to decreased reporting of
symptoms due to stigma, reporting somatic symptoms more than mood symptoms and
protective factors such as strong family ties and religion.>1: 52 These findings need to be
confirmed in prospectively collected datasets.

Research Implications

Strengths

Current guidelines for preeclampsia and perinatal depression risk assessment do not include
women with PCOS as an at-risk population.31: 53 Given the heterogeneity of PCOS, future
studies should estimate the prevalence of perinatal and postpartum depression in different
PCOS phenotypes. In accordance with ACOG recommendations for the general population,
all women with PCOS should be screened for depression both in the prenatal and
postpartum period. The findings of our study underscore the need to evaluate the impact of
early interventions on risk of long term CVD complications and depression specifically in
women with PCOS 48, 54

Although our study has inherent limitations associated with a health insurance database, it
has several strengths. First, we found similar increases in PCOS related pre-pregnancy
comorbidities as described in other population-based datasets.11:3%: 55 Second, this study
includes the largest cohort of women with PCOS residing in the US. Our large sample size
compared to other studies1: 56 allowed us to capture a racially and geographically diverse
population and include significant postpartum complications that typically have a relatively
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low prevalence. Moreover, we were able to conduct sensitivity analyses varying outcome
definitions adding to the robustness of our findings.

Claims databases lack temporality to evaluate if certain variables are confounders versus
mediators in a causal pathway. In addition, causality cannot be concluded, only associations.
We recognize that both obesity and depression are under coded in claims datasets,23 and
women with billable codes likely have more severe symptoms. These limitations precluded
reliable assessment of women with morbid obesity, although this subset of women would
likely have greater risk of complications. The low prevalence of these conditions could have
contributed to some of the findings in the interaction analyses, although our results indicate
that non-obese women with PCOS are also at an increased risk for some CVD related
outcomes. Nevertheless, the prevalence of chronic hypertension, gestational hypertension,
preeclampsia, preterm delivery and C-section delivery mirror rates that have been reported in
the general US population,*0: 5760 adding to the generalizability of our findings. We chose
to restrict our analyses to the first pregnancy included in the database, as the risk of several
of our outcomes is greater in subsequent pregnancies. As we did not have data on gravidity
and parity, we were unable to account for pregnancies that occurred prior to the start of data
collection in 2000 or pregnancies in women whose insurance may have changed during this
timeframe.

It has been reported that as many as 40% of women in the US do not attend a postpartum
visit3, thereby decreasing the availability of postpartum data in claims databases®l. As we
only included women with continuous eligibility during the study period, this may result in a
selection bias towards women who seek postpartum care. The 2 cohorts were unlikely to be
selected differentially for inclusion in the Optum database, therefore minimizing the impact
of selection bias. Misclassification bias could be present if women are incorrectly coded as
having PCOS. However, regardless of the direction of misclassification, this would bias
results towards the null and provide a more conservative estimate of increased risk. Despite
these limitations, this is the largest cohort of women with PCOS in the US, allowing
sufficient power to study postpartum outcomes.

To our knowledge, this study is the largest and first to describe an increased risk of both
cardiovascular and psychiatric postpartum complications in women with PCOS.

Although the prevalence of individual postpartum cardiovascular outcomes is low, the
collective burden and potential impact on long-term CVD risk supports need for closer
surveillance of this population. Our study results also indicate that women with PCOS have
a higher risk of perinatal and postpartum depression, and should be considered as a high risk
group that would benefit from closer monitoring, early counselling and interventions to
ameliorate long-term health risks.>*

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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AJOG at a Glance
Why was the study conducted?

. There is a dearth of data on postpartum complications, including perinatal
depression, in women with PCOS.

What are the key findings?

. In a nationwide retrospective claims study, women with PCOS were at
increased risk for postpartum preeclampsia, eclampsia, cardiomyopathy,
hypertensive heart disease, thrombotic disease, congestive heart failure,
cerebrovascular accidents and perinatal and postpartum depression compared
to those without PCOS. Non-obese women with PCOS were at increased risk
of postpartum eclampsia, cardiomyopathy and cerebrovascular accidents
compared to non-obese women without PCOS.

What does this study add to what is already known?

. Women with PCOS are at a higher risk of postpartum complications in
addition to antepartum complications, highlighting the need to include these
outcomes in pregnancy counseling and risk assessment.
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Figure 1A:
Diagram of cohort construction
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Figure 1B:

Flow diagram showing selection of the study population
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Figure 2:
Geographic distribution of study cohort by regions
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Table 1:

Demographic characteristics of women with and without PCOS

PCOS? (n=42,391)

Non-PCOS (n=795,480)

Age at delivery, years (+SD)

31.2+47

30.9+55

Race, n (%)
White
Black
Asian

Hispanic

26, 832 (68.0%)
3, 403 (8.6%)
3, 967 (10.1%)
5, 262 (13.3%)

499, 534 (69.7%)
67,756 (9.4%)
53, 596 (7.5%)
96, 549 (13.5%)

Geographic division, n (%)
New England

East North Central

West North Central

East South Central

West South Central
Mid-Atlantic

South Atlantic

Mountain

Pacific

852 (2.0%)

5, 865 (13.9%)
4,536 (10.7%)
1, 434 (3.4%)
7,417 (17.5%)
4, 000 (9.4%)
11, 110 (26.2%)
3, 890 (9.2%)

3, 250 (7.7%)

21, 063 (2.7%)
118, 163 (14.9%)
95, 208 (12.0%)
28, 227 (3.6%)
118, 933 (15.0%)
60, 381 (7.6%)
195, 568 (24.7%)
70, 546 (8.9%)
85, 937 (10.8%)

Education level, n (%)
Less than 12 grade

High school diploma
Less than bachelor degree

Bachelor degree plus

206 (0.5%)
9,261 (22.4%)
22, 073 (53.4%)
9, 809 (23.7%)

6,635 (0.9%)

175, 150 (23.3%)
396, 908 (52.9%)
171, 996 (22.9%)

Home owner, n (%)

28, 689 (69.1%)

519, 758 (68.9%)

Net worth of individual, n (%)
>$500K

$250-499K

$150-249K

$25-149K

<$25K

3, 129 (9.0%)

6, 166 (17.8%)
5, 241 (15.1%)
11, 616 (33.5%)
8, 505 (24.5%)

64, 772 (10.2%)
119, 548 (18.8%)
95, 646 (15.1%)
204, 493 (32.2%)
150, 234 (23.7%)

Smokers, n (%)

1, 342 (3.2%)

23, 008 (2.9%)

Obese, n (%)

6, 225 (14.7%)

37,089 (4.7%)

History of hyperlipidemia, n (%)

4,787 (11.3%)

41, 960 (5.3%)

History of pre-pregnancy hypertension, n (%)

2, 628 (6.2%)

19, 829 (2.5%)

History of pre-pregnancy diabetes, n (%)

2,239 (5.3%)

9, 196 (1.2%)
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PCOS? (n=42,391) |

Non-PCOS (n=795,480)

History of ART use, n (%)

2, 205 (5.2%)

7,865 (1.0%)

History of depression pre-pregnancy, n (%)

1, 824 (4.3%)

24, 915 (3.1%)

Gestational hypertension in current pregnancy, n (%)

5, 787 (13.7%)

61, 000 (7.7%)

Gestational diabetes in current pregnancy, n (%)

10,279 (24.3%)

105, 845 (13.3%)

Pre-eclampsia in current pregnancy, n (%)

2,128 (5.0%)

20, 544 (2.6%)

Preterm delivery in current pregnancy, n (%)

7, 158 (16.9%)

96, 765 (12.2%)

Multiple gestation in current pregnancy, n (%)

2,796 (6.6%)

19,668 (2.5%)

C-section delivery, n (%)

19, 116 (45.1%)

261, 196 (32.8%)

Stillbirth of current pregnancy, n (%)

563 (1.33%)

5, 507 (0.69%)

a"PCOS:Polycystic Ovary Syndrome
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Table 2:

Postpartum complications in women with and without PCOS

PCOS (n=42,391)

Non-PCOS (n=795,480)

OR

aOR (95% Cl)

. a
Cardiovascular outcomes

Postpartum preeclampsia (%) 390 (0.92) 4,060 (0.51) 1.81 (1.63-2.01) | 1.30(1.17-1.45)
Postpartum eclampsia (%) 85(0.2) 705 (0.09) 2.27 (1.81-2.84) | 1.45(1.14-1.86)
Peripartum cardiomyopathy (%) 116 (0.27) 1,182 (0.15) 1.84 (1.52-2.23) | 1.26 (1.03-1.54)
Hypertensive heart disease (%) 109 (0.26) 979 (0.12) 2.09 (1.71-2.55) | 1.32 (1.07-1.64)
Thrombotic disease (%) 98 (0.23) 995 (0.13) 1.85 (1.50-2.28) | 1.50 (1.20-1.87)
Congestive heart failure (%) 157 (0.37) 1,479 (0.19) 2.00 (1.69-2.35) | 1.35(1.13-1.61)
Cerebrovascular accidents (%) 1, 263 (2.98) 15, 366 (1.93) 1.56 (1.47-1.65) | 1.21(1.14-1.29)
Ischemic heart disease (%) 11 (0.03) 166 (0.02) 1.24 (0.68-2.29) -
Depression outcomesb

Perinatal depression (%) 2,956 (6.97) 40, 311 (5.07) 1.40 (1.35-1.46) | 1.27 (1.22-1.33)
Postpartum depression (%) 899 (2.12) 10, 815 (1.36) 1.57 (1.47-1.68) | 1.46 (1.36-1.57)

Page 20

a'Adjusted analyses controlled for age, history of hypertension, history of diabetes, ART use, preterm delivery, multiple pregnancy, gestational
diabetes, gestational hypertension, hyperlipidemia, obesity, smoking, geographic division and socioeconomic factors including education, net worth

and race

Adjusted analyses controlled for age, history of pre-pregnancy depression, obesity, smoking, geographic division and socioeconomic factors
including education, net worth and race
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