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Abstract

Objectives: The objective of this study is to test the
association between preconception polycystic ovary
syndrome (PCOS) and gestational diabetes melli-

tus (GDM) using Utah’s Pregnancy Risk Assessment
Monitoring System (2016-2021). In addition, pre-preg-
nancy hypertension will be tested as a potential effect
moderator.

Methods: This cross-sectional study utilizes data

from Phase 8 of the Utah Pregnancy Risk Assessment
Monitoring System (PRAMS) survey (2016-2021). The
association between PCOS and GDM was tested using
Poisson regression to generate adjusted prevalence
ratios and 95% confidence intervals.

Results: PCOS was associated with higher prevalence
of GDM in all models, regardless of whether the out-
come data (GDM) came from the infant’s birth certif-
icate, the PRAMS survey, or the combined measure.
When adjusting for sociodemographic characteristics,
lifestyle factors, reproductive history, and comorbid-
ities, women with PCOS were 1.50 (1.16-1.95) times
as likely to have GDM (reported on birth certificate
and/or survey) compared to women without PCOS.
Pre-pregnancy hypertension was not found to be a
statistically significant effect moderator.

Conclusions: The findings from this study were con-
sistent with the majority of research indicating that
women with PCOS have increased risk for GDM. This
is also the first known study to test pre-pregnancy hy-
pertension as an effect moderator between PCOS and
GDM. More research is needed on the role of comor-
bidities such as chronic hypertension as effect modifi-

ers between PCOS and GDM.

Implications: These findings show that women with
PCOS are at high risk for GDM, among a popula-
tion-based sample of mothers. Interventions to reduce
the risk of GDM among women with PCOS need to be
developed and evaluated.

Introduction

An estimated 5-15% of women have polycystic ovary
syndrome (PCOS).! The three diagnostic features ac-
cording to the Rotterdam Criteria are ovulatory dys-
function such as anovulation and oligo-ovulation, hy-
perandrogenism, and polycystic ovaries. Patients must
display two of the three to be diagnosed.” In addition,
clinicians must exclude other conditions with similar
presentations, such as congenital adrenal hyperplasia,
Cushing’s syndrome and androgen-secreting tumors,
and drug-induced androgen excess.?

PCOS is a major contributor to infertility. Ovulatory
disorders account for approximately 25% of infertil-
ity diagnoses; 70% of women with anovulation have
polycystic ovary syndrome.’ In addition to being at
increased risk for infertility, women with PCOS have
elevated risk of obesity, type II diabetes, hyperlipid-
emia, depression, anxiety, obstructive sleep apnea,
nonalcoholic fatty liver disease, endometrial cancer,
and cardiovascular disease.** The cause of PCOS is
unknown and there is no cure.

Gestational diabetes mellitus (GDM) is a glucose toler-
ance disorder that starts during pregnancy and affects
approximately 6% of pregnancies. The prevalence of



GDM has had a relative increase of approximately 78%
in the last two decades. The rising prevalence of GDM
over the last few decades is concerning because GDM
is associated with pre-eclampsia, macrosomia, and
future metabolic diseases in the mother and child.®

Prior studies have produced mixed findings regarding
the presence and magnitude of the association between
PCOS and GDM. The majority of the literature includ-
ing the most recent meta-analysis found that women
with PCOS have elevated risk of GDM compared to
women without PCOS.¢ The objective of this study is
to test the association between preconception PCOS
and GDM using Utah’s Pregnancy Risk Assessment
Monitoring System (2016-2021). Utilizing these data
allows the association between preconception PCOS
and GDM to be tested among a representative popu-
lation-based sample. This study includes women who
are often underrepresented in hospital or clinic-based
studies, such as Hispanics and women of low socioeco-
nomic status.

Another unique feature of this study is that pre-preg-
nancy hypertension will be tested as a potential effect
moderator between PCOS and GDM. PCOS is con-
sidered a heterogeneous disorder with multiple phe-
notypes which affect a person’s health risks at different
stages of life.” The purpose of testing pre-pregnancy
hypertension as an effect moderator is to determine

if the risk of GDM differs among women with and
without pre-pregnancy hypertension. This information
could contribute to our understanding of the under-
lying mechanism between PCOS and GDM as well as
inform clinical decisions and treatment.’

Methods

Study Design

This cross-sectional study utilizes data from the
2016-2021 Utah Pregnancy Risk Assessment Moni-
toring System (PRAMS) survey which is a joint proj-
ect between state, local, tribal, and territorial health
departments and the Centers for Disease Control and
Prevention (CDC).

Data Sources

PRAMS data collection began in 1987 to understand
why some infants are born healthy and others are not.
It was designed to identify groups of women and in-

fants at high risk for health problems, monitor changes
in health status, and measure progress toward goals in

improving the health of mothers and infants.® PRAMS

surveillance began in Utah in 1999.°

Approximately 200 new mothers are randomly selected
to participate each month from Utah birth certificates.’
Recruitment for PRAMS occurs according to the pro-
tocol developed by the CDC which combines statewide
mailings of the surveys and telephone follow-up to
women who do not complete the survey by mail. A key
teature of PRAMS is the stratified systematic sampling,
which over samples from populations of interest based
on factors such as maternal age, race/ethnicity, geo-
graphic area of residence, and infant birth weight.'
The survey is available in both English and Spanish.

The data used in this study were from the Utah
PRAMS Phase 8 (2016-2021) questionnaire (n=_8,491)
reflecting an estimated population of 279,355 wom-
en. The design and sampling frame assure the study
sample is representative of Utah’s population. The
unweighted response rates in Utah were 55.6% in 2016,
60.2% in 2017, 54% in 2018, 69.5% in 2019, 60.9% in
2020, and 52.6% in 2021.

Outcome Measures

The outcome of interest for this study was whether or
not a woman was diagnosed with gestational diabetes
mellitus (GDM) during her most recent pregnancy.
This outcome was measured in two ways. First, as a
field on the birth certificate and second as a self-re-
ported item on the PRAMS survey. On the survey
women were asked, “during your most recent preg-
nancy, did you have any of the following health condi-
tions?” One of the listed conditions was, “gestational
diabetes (diabetes that started during this pregnancy)”
and respondents were instructed to check yes or no.
Estimates of the association between preconception
polycystic ovary syndrome (PCOS) and gestational
diabetes mellitus (GDM) will be provided using each
outcome measurement method separately as well as

a combined measure, which includes mothers who
self-reported GDM for index pregnancy via PRAMS
survey and those for whom GDM was indicated on the
birth certificate. 8012 observations (96.4%) were cate-
gorized consistently for GDM between the survey and
the birth certificate. However, 85 respondents



did not self-report whether or not they had GDM on
the survey and 59 respondents were categorized as not
having GDM on the survey though it was indicated

on the birth certificate. Conversely, 158 respondents
self-reported having GDM on the survey though it was
not indicated on the birth certificate. The combined
GDM measure is the most inclusive outcome measure-
ment and classifies observations as having had GDM if
they self-reported GDM on the survey or it GDM was
indicated on the birth certificate.

In prior studies, both birth certificate data and ma-
ternal recall have demonstrated excellent validity for
variables related to labor and delivery when compared
to medical records.! Furthermore, one study using
New York state PRAMS data found good agreement
between birth certificate and self-reporting on the
PRAMS survey specifically for GDM.'* Though both
measurement methods are believed to have a high de-
gree of validity, due to the 85 missing values for GDM
on the survey, the birth certificate record may be the
most valid measurement method for this study.

Covariates

Potential confounding factors believed to influence
both PCOS and GDM were determined based on prior
literature."**¢ Sociodemographic covariates include
maternal age in years, yearly total household income
before taxes during the 12 months before the new baby
was born (categorical), maternal education (categor-
ical), race/ethnicity (white/non-white and Hispanic/
non-Hispanic), marital status (married/not married),
and urban/rural residence. Salt Lake, Davis, Utah, and
Weber counties were categorized as urban, and all oth-
ers were categorized as rural. Lifestyle factors includ-
ed cigarette smoking within the last two years (yes/
no), drinking within the last two years (yes/no), and
pre-pregnancy BMI (categorical). Reproductive history
and comorbidities including previous live birth (yes/
no), infertility treatment (yes/no), depression during
the three months before getting pregnant (yes/no),
and anxiety during the three months before getting
pregnant (yes/no) were also considered as potential
confounding factors. The following covariates were
collected on the survey: maternal age, family income,
cigarette smoking, drinking, pre-pregnancy BMI,
pre-pregnancy depression, and pre-pregnancy anxiety.
The following covariates were collected on the birth
certificate: maternal education, race/ethnicity, marital

status, urban/rural residence, previous live birth, and
infertility treatment.

Respondents self-reported hypertension during the
three months before getting pregnant (yes/no) on the
survey. Pre-pregnancy hypertension was tested as an
effect moderator is to determine if the risk of GDM
differs among women with PCOS with and without
comorbid hypertension.

Statistical Analysis

After excluding observations with missing values for
PCOS (n=156) and hypertension (n=21), 8314 women
(97.9%) were included in the analyses, reflecting an
estimated population size of 274,023 women (Figure
1). Participant characteristics were reported by PCOS
status, the exposure of interest. All variables were
categorical and are reported as weighted percentages.
Descriptive characteristics of respondents with and
without PCOS were calculated by chi-square tests, tak-
ing into account the stratified survey sampling.

The association between PCOS and gestational di-
abetes was tested using Poisson regression models
with a robust error variance. The models accounted
for PRAMS’ use of stratified sampling and generated
adjusted prevalence ratios (PR) and 95% confidence
intervals (CI). The reference group in all models was
mothers without PCOS. Pre-pregnancy hypertension
was tested as an effect modifier using a stratified anal-
ysis and the Wald test. SAS Studio 9.4 and Stata 16.1
were used for data analysis.

UT PRAMS (2016-2021) (N=8,491)
reflecting estimated 279,355 women

__{ Excluded (n=156)
e Missing PCOS on questionnaire

I Excluded (n=21)
e Missing hypertension on birth
certificate

Total Study Population (n=8,314)
reflecting estimated population of 274,023 women

Excluded (n=85)
e Missing gestational diabetes from
questionnaire

Gestational diabetes
according to questio-
nnaire (n=8,229)

Gestational diabetes
according to birth
certificate (n=8,314)

Figure 1. Study Participant Flowchart: Utah Pregnancy Risk Assessment
Monitoring System (PRAMS), 2016-2021



Results

Characteristics of the Mothers

The majority of the respondents were non-Hispanic
white (77.7%), received education beyond high school
(70.4%), were married (81.7%), and lived in an urban
area (76.4%) (Table 1). The median maternal age was
28.5 among respondents with PCOS and 27.9 among
respondents without PCOS (Table 1). Most of the
women were parous (65.4%), had a normal pre-preg-
nancy BMI (47.9%), and had not smoked cigarettes

(90.7%) or drank alcohol (65.6%) within the last two
years before becoming pregnant (Table 1).

Compared to women without PCOS, women with
PCOS were more likely to be non-Hispanic white,
have higher family income, be older, and have higher
educational attainment (Table 1). Women with PCOS
also had significantly higher rates of obesity (42.8% vs.
21.2%), depression (35.9% vs. 17.1%), anxiety (48.8%
vs. 26.4%), hypertension (22.5% vs. 2.4%), and utiliza-
tion of infertility treatment (30.1% vs. 5.0%) compared
to women without PCOS (Table 1).

Table 1. Sociodemographic, lifestyle and clinical characteristics of women by polycystic ovary syndrome (PCOS) status, Utah PRAMS,
2016-2021, n=8,314, reflecting an estimated population size of 274,023 women

Characteristic

Maternal Age (%)
15-19
20-29
30-39
40+

Family Income (%)
$0-$20,000
$20,001-$32,000
$32,001-$57,000
$57,001-$85,000
$85,001+

Maternal Education (%)
Less than HS
HS/GED
Some College
Associate
Bachelors
Masters, Doctorate/Professional

Race/ethnicity (%)
Hispanie, non-white
Hispanie, white
Non-Hispanic, white
Non-Hispanic, non-white

Married (%o)
Rural (%)

Smoking (%)
Drinking (%)

Body Mass Index (BMI) (%)
Underweight (<18.5)
Normal (18.5-24.9)
Overweight (25.0-29.9)
Obese (30.0+)

Unknown
Depression (%)
Anxiety (%)
Hypertension (%o)
Previous live birth (%)
Infertility treatment (%)

Overall No PCOS PCOS P-value
(chi-square)

3.2 3.3 1.4

54.3 544 52.7

40.0 39.7 43.0
26 2.6 3.0 0.08

14.2 14.5 11.3

13.5 13.7 10.7

22.1 22.1 223

20.9 20.8 223

23.6 23.1 204 <0.00
74 7.7 43

19.6 19.7 17.4

21.8 218 220

10.7 10.5 13.1

30.1 29.9 32.1
78 7.7 3.6 0.09
42 44 2.0

11.9 12.0 11.1

77.7 77.3 82.5
6.0 62 41 0.01

$1.7 81.5 84.5 0.13

23.6 237 214 0.30
93 04 93 0.07

344 342 36.4 0.52
3.8 40 1.7

479 492 31.3

242 243 227

229 212 128
1.3 13 1.5 <0.00

18.5 17.1 359 <0.00

28.1 264 488 <0.00
3.9 24 225 <0.00

65.4 65.7 62.6 021
6.8 5.0 30.1 <0.00

a. Data are presented as weighted percentages to account for stratified survey sampling

b. Cigarette smoking and drinking up to two years before pregnancy
c. Depression, anxiety, and hypertension diagnoses prior to pregnancy

d. Missing frequencies for characteristics: family income n=552 (6.6%), maternal education n=321 (3.9%), race/ethnicity n=17 (0.2%),
smoking n=84 (1.0%), drinking n=112 (1.3%), depression n=15 (0.2%), anxiety n=16 (0.2%)



Table 2. Association between polycystic ovary syndrome (PCOS) and gestational diabetes mellitus (GDM)

Gestational Diabetes (GDM)

Unadjusted Model 1

PR (95% CI)

PR (95% CI)

Model 2
PR (95% CI)

Model 3
PR (95% CI)

GDM - Birth Certificate

PCOS 2.04(1.56-2.68)  2.14(1.63-2.81)  1.64(1.24-2.17) 149 (1.11-2.01)
No PCOS 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
GDM - Survey
PCOS 1.94(1.51-2.51)  2.00(1.54-2.60)  1.56(1.20-2.04)  1.53(1.16-2.01)
No PCOS 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)

GDM - Birth Certificate or Survey

PCOS 1.92 (1.50-2.45)

No PCOS 1.0 (Reference)

2.02(1.57-2.59)

1.0 (Reference)

1.58(1.23-2.03)  1.50(1.16-1.95)

1.0 (Reference) 1.0 (Reference)

a. PR, prevalence ratio; CI, confidence interval

b. Model 1 was adjusted by sociodemographic characteristics of maternal age, maternal education, family income, race/ethnicity, marital status, and

urban/rural

c. Model 2 was further adjusted by lifestyle factors of cigarette smoking, drinking, and BMI
d. Model 3 was further adjusted by reproductive history or comorbidities of previous live birth, infertility treatment, depression, anxiety, and

hypertension

e. Poisson regression models with robust error variance, taking into account stratified sampling used to calculate PRs and 95% CIs

Association Between Polycystic Ovary Syndrome
(PCOS) and Gestational Diabetes Mellitus (GDM)

PCOS was associated with higher prevalence of GDM
in all models, regardless of whether the outcome data
came from the infant’s birth certificate, the PRAMS
survey, or the combined measure. Estimates did not
meaningfully differ between the different GDM vari-
ables (Table 2). After adjusting for sociodemographic
characteristics of age, educational attainment, family
income, race/ethnicity, marital status, and urban/
rural, women with PCOS were 2.14 times (95% CI:
1.63-2.81) as likely to have GDM using the birth certif-
icate measure, 2.0 times (95% CI: 1.54-2.60) as likely
to have GDM using the PRAMS survey measure, and
2.02 times (95% CI: 1.57-2.59) as likely to have GDM
using the combined measure compared to women
without PCOS (Table 2).

After further adjustment by lifestyle factors of cigarette
smoking, alcohol drinking, and BMI, women with
PCOS were 1.64 times (95% CI: 1.24-2.17) as likely

to have GDM using the birth certificate measure, 1.56
times (95% CI: 1.20-2.04) as likely to have GDM using
the PRAMS survey measure, and 1.58 times (95% CI:
1.23-2.03) as likely to have GDM using the combined
measure compared to women without PCOS (Table 2).

The final model was further adjusted by reproductive
history and comorbidities including previous live
birth, infertility treatment, depression, anxiety, and hy-
pertension. In the final model women with PCOS were
1.49 (95% CI: 1.11-2.01) times as likely to have GDM
using the birth certificate measure, 1.53 times (95%

CI: 1.16-2.01) times as likely to have GDM using the
PRAMS survey measure, and 1.50 (95% CI 1.16-1.95)
times as likely to have GDM using the combined mea-
sure compared to women without PCOS (Table 2).

Association Between Polycystic Ovary Syndrome
(PCOS) and Gestational Diabetes Mellitus (GDM)
Stratified by Pre-Pregnancy Hypertension Status

Unexpectedly, the results of the stratified analysis



suggest that women with PCOS who did not have co-
morbid pre-pregnancy hypertension had higher preva-
lence of GDM than women with PCOS and comorbid
pre-pregnancy hypertension. However, the results
were not statistically significant using the Wald test in
models that adjusted for lifestyle factors, reproductive
history, and comorbidities. Women with PCOS who
did not have comorbid pre-pregnancy hypertension
did have significantly higher risk of GDM in all models
compared to women without PCOS (Table 3).

Discussion

The primary finding of this statewide sample of moth-
ers 2-4 months postpartum indicate that women who
reported having been diagnosed with preconception
PCOS had significantly higher prevalence of GDM
compared to women without PCOS when controlling
for confounding variables. Hypertension was not
found to be a statistically significant effect moderator.
This test was done to contribute to our understand-
ing of the underlying mechanism between PCOS and
GDM as well as inform clinical care. However, it’s pos-

sible the effect moderator was not significant because
of the small number of women with both PCOS and
hypertension (n=158).

It is also possible that pregnant women with PCOS
who do not have comorbid pre-pregnancy hyperten-
sion do not receive the same extent of clinical care as
women with comorbid conditions and this contributes
to their elevated risk of GDM. Women with chronic
hypertension, high blood pressure at or above 140/90
mmHg before getting pregnant, are at higher risk of
preeclampsia, which is a leading cause of maternal
mortality.”"’ This elevated risk may cause women with
pre-pregnancy hypertension to receive more care than
pregnant women without hypertension. For example,
women with pre-pregnancy hypertension are recom-
mended to receive preconception health care, discuss
medications that are safe to take during pregnancy,
monitor blood pressure at home, and make lifestyle
modifications to promote a healthy diet and regular
physical activity.”” These interventions designed to
reduce the risk of hypertensive disorders of pregnancy
(HDP) may also reduce the risk of GDM.

Table 3. Relationship between polycystic ovary syndrome and gestational diabetes mellitus, stratified by hypertension status

Gestational Diabetes (GDM) ‘

Unadjusted
PR (95% CI)

Model 1

Model 2 Model 3

‘GDM - Birth Certificate

PCOS and
Hypertension

1.27(0.67-2.38)

1.20/(0.62-2.33)

1.01(0.52-198)  1.08(0.56-2.11)

PCOS without 227(1.70-3.03)  2.41(1.81-3.22)  180(1.34-2.42)  1.60(1.16-2.21)
Hypertension

‘Wald Test for 0.02 0.04 027 0.41

Hypertension

GDM - Survey ‘
PCOS and 137(0.79-236)  L13(0.61-2.10) 096 (0.52-181)  1.09(0.59-2.04)
Hypertension

PCOS without 211(1.60-2.78)  225(1.71-297)  1.72(1.30-228)  1.64(1.21-2.22)
Hypertension

‘Wald Test for 0.01 0.01 0.08 0.14

Hypertension

GDM - Birth Certificate or Survey ‘
PCOS and 131(0.78-221) 113 (0.63-2.03)  097(0.53-1.76)  1.08(0.59-1.97)
Hypertension

PCOS without 210(1.61-2.74)  227(1.74-296)  1.74(1.33-226)  1.61 (1.22-2.14)
Hypertension

‘Wald Test for 0.00 0.00 0.05 0.11

Hypertension

a. PR, prevalence ratio; CI, confidence interval
b. The reference group was women without PCOS for each estimate

c. Model 1 was adjusted by sociodemographic characteristics of maternal age, maternal education, family income, race/ethnicity, marital status, and

urban/rural

d. Model 2 was further adjusted by lifestyle factors of cigarette smoking, drinking, and BMI
e. Model 3 was further adjusted by reproductive history or comorbidities of previous live birth, infertility treatment, depression, anxiety, and

hypertension

f. Poisson regression models with robust error variance, taking into account stratified sampling used to calculate PRs and 95% Cls



Interpretation

The findings from this study were consistent with the
majority of research including three previous me-
ta-analyses. Yu et al. (2016) reported that women with
PCOS showed an elevated prevalence of GDM (RR
=2.78,95% CI: 2.27-3.40). Khomami et al. (2019)
reported women with PCOS had a higher prevalence
of GDM (OR = 2.89, 95% CI: 2.37-3.54)"* and Booms-
ma et al. (2006) found that PCOS in pregnancy sig-
nificantly increased the risk of GDM (OR = 2.94, 95%
CI: 1.70-5.08)."> Though the risk of GDM was elevated
among women with pre-pregnancy PCOS, the esti-
mates for this study using a population-based cohort
of women in Utah were lower than the risk ratios and
odds ratios of the meta-analyses by Yu et al. (2016),
Khomami et al. (2019), and Boomsma et al. (2006).
This could be due to Utah’s population being a younger
and healthier population compared to the populations
of the other studies, which were mainly comprised of
women recruited from clinical settings.

Limitations

Limitations of this study include the retrospective
nature of the PRAMs questionnaire, which limits the
ability to infer causality. The questionnaire collects
information from postpartum mothers about experi-
ences they had before and during pregnancy which de-
pend on participant’s accurate recall. Social desirability
may also have impacted the collection of data on po-
tential confounders since new mothers may not wish
to report certain lifestyle behaviors. Another limitation
is that that the PRAMS survey is restricted to women
who successfully had a live birth. Women with PCOS
may be underrepresented because of subfertility. This
is important because the results may differ if women
who have not yet conceived were included. Classifying
women with PCOS based on self-reported diagno-

sis likely underestimates the number of women with
PCOS, compared to using self-reported symptoms to
identify women with PCOS. However, this misclassi-
fication of the exposure biases the results toward the
null. Even more broadly, the lack of a biomarker that
can be used in PCOS diagnosis is a significant lim-
itation that affects all research on PCOS. Finally, this
dataset did not have information on PCOS phenotype
which would have been useful in the analysis.

Strengths
Strengths of this study include the population-based

sample which is representative of Utah due to its
systematic stratified sampling scheme. This increases
the generalizability of the results. The PRAMS ques-
tionnaire and linked birth records allowed for detailed
information about sociodemographic characteristics,
lifestyle, reproductive history, and comorbidities to be
used to assess potential confounding. Finally, GDM
was measured through the birth certificate, PRAMS
survey, and through a combined measure.

Health Implications

These findings indicate that women with PCOS are

at elevated risk for GDM, among a population-based
sample of mothers in Utah. This is the first known
study to test the association between PCOS and GDM
in Utah but is consistent with prior literature in other
populations indicating women with PCOS are at ele-
vated risk for GDM when controlling for confounding
factors. This finding should inform the development
of clinical care guidelines, health promotion programs,
and policies in Utah and locales with comparable
populations. Interventions to reduce the risk of GDM
among women with PCOS need to be developed and
evaluated.

This is also the first known study to test hypertension
as an effect moderator between PCOS and GDM. The
purpose of testing hypertension as an effect moderator
was to determine if the risk of GDM differs among
women with PCOS who do and do not have pre-preg-
nancy hypertension. In this study, women with PCOS
who did not have comorbid pre-pregnancy hyper-
tension appeared to have higher prevalence of GDM
than women with PCOS and comorbid hypertension.
However, the results were not statistically significant
in models that adjusted for lifestyle factors, reproduc-
tive history, and comorbidities. Future studies should
explore whether in practice women with pre-pregnan-
cy hypertension receive more clinical care than those
without pre-pregnancy hypertension. If this is the case,
and future research indicates that these interventions
lower their risk of GDM, these interventions may also
be beneficial to women with PCOS. More research is
needed on the role of comorbidities such as hyper-
tension as effect modifiers between PCOS and GDM,
the causal mechanisms between PCOS and GDM, and
interventions to prevent GDM among women with
PCOS.
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