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A B S T R A C T

Objectives: Women with polycystic ovary syndrome (PCOS) are at high risk of developing type 2 diabetes

mellitus. The purpose of this study was to assess self-reported methods used by specialists in obstetrics

and gynecology (OB/GYN) and in reproductive endocrinology and infertility (REI) to screen for type 2

diabetes in women with PCOS.

Study design: We analyzed responses to a web-based survey of from 123 OB/GYN and 223 REI physician

members of the American Society for Reproductive Medicine.

Results: Initial diabetes screening of all women with PCOS was performed by fewer OB/GYNs (57%) than

REIs (71%). Approximately 1/3 of both groups reported initial screening only for those with additional

risk factors, and 3% reported no screening. Re-screening for diabetes was reportedly performed by

similar numbers of OB/GYNs (49%) and REIs (53%). Re-screening was reportedly not performed by the

remaining 51% of OB/GYNs and 47% of REIs. For initial screening, the 2 h glucose tolerance test (GTT) was

reportedly used by fewer OB/GYNs than REIs (59% vs 72%), fasting plasma glucose (FPG) by more OB/

GYNs (22% vs 8%), and hemoglobin A1c (HbA1c) by a similar number (19% vs 20%). For re-screening, GTT

was reportedly used by a similar proportion of OB/GYNs and REIs (27% vs 32%), FPG was used more by

OB/GYNs (43% vs 23%), and HbA1c was used less (30% vs 45%).

Conclusions: Not all OB/GYN and REI respondents followed diabetes screening guidelines for women

with PCOS. Screening rates for women with PCOS might be increased by continued educational efforts

concerning their high risk for diabetes, and by the recent recommendation to use HbA1c for diabetes

screening in high-risk populations.

� 2012 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Polycystic ovary syndrome (PCOS) is one of the most common
endocrinopathies of reproductive-age women [1]. The prevalence
of PCOS in the United States is estimated to be at least 7%, and
appears to be rising [1–5]. By definition, women with PCOS have
evidence of ovulatory dysfunction, androgen excess, and/or
ultrasonographic evidence of polycystic ovaries [6,7]. Other
common features include obesity, infertility, and abnormalities
of glucose metabolism [1,5,8].

Women with PCOS are at increased risk of type 2 diabetes
mellitus and pre-diabetes (i.e., impaired fasting glucose or
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impaired glucose tolerance) [9,10]. These conditions are usually
the result of insulin resistance (IR), which is estimated to be
present in 50–80% of these women [5,11–14]. In most cases, IR is
associated with obesity, although it can be present in lean women
with PCOS as well [11–14]. At least 10% of women with PCOS will
be found to have diabetes at initial diagnosis, and 2% more will
develop diabetes each year thereafter [6,10,15]. Because of the risk
of developing diabetes in women with PCOS, many organizations
recommend that all women with PCOS be screened for diabetes
[5,7,8,16].

Although diabetes screening for these women is universally
recommended, the specific screening frequency and methods
recommended vary among organizations and continue to evolve.
There is consensus that the initial evaluation of women with PCOS
should include a diabetes screen [5,7,8,16]. The recommended
initial screening test is the 2-h glucose tolerance test (GTT)
[5,7,11,16,17]. Fasting plasma glucose (FPG), which has been used
for years as the preferred diabetes screening method in the general
population, is not recommended for screening women with PCOS
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because it is relatively insensitive for these women [15,18]. Since
2010, the American Diabetes Association (ADA) has recommended
using hemoglobin A1c (HbA1c) for both diabetes screening and
diagnosis in the general population, particularly for high-risk
patients [19]. However, the accuracy of this test in women with
PCOS has not been assessed.

The most appropriate interval for periodic re-screening of
women with PCOS also remains controversial. Some organizations
make no recommendations concerning periodic re-screening
[5,7,8]. Others recommend re-screening every 1–2 years, depend-
ing on the presence or absence of co-existing risk factors [14,16].
The ADA recommends diabetes screening for high risk patients,
including women with PCOS or obesity, at least every 3 years [20].
One possible reason that some clinicians might hesitate to re-
screen high risk women routinely is that the most commonly
recommended screening test, the GTT, is inconvenient and
requires patients to return after fasting and remain for 2 h for a
second blood sample to be taken.

In the light of these varied and changing recommendations, we
designed this study to determine, using a web-based survey, how
obstetrics and gynecology (OB/GYN) specialists and reproductive
endocrinology and infertility (REI) subspecialists report screening
women with PCOS for diabetes and IR. We chose to study physician
members of the American Society for Reproductive Medicine
(ASRM) because of their special interest in the rapidly evolving
area of reproductive medicine including PCOS, and because most
REI subspecialist in the United States are members.

2. Materials and methods

A 20-item survey was developed based on the various screening
recommendations for diabetes among women with PCOS
[5,7,8,14,16]. Throughout the development process, input was
sought from clinicians who routinely care for women with PCOS.
Once finalized, the survey was piloted with three physicians to
assess the level of comfort and satisfaction with format and
content, and to ensure face validity.

The study was approved by the institutional review board of the
University Hospitals Case Medical Center and the executive board
of the ASRM. A database of email addresses for the over 3400
Table 1
Characteristics of OB/GYN and REI physicians who completed the survey.

OB/GYN (n = 123) REI (n = 223) p*

Age (years) .36

<35 20 (16) 28 (13)

35–50 58 (47) 97 (43)

>50 45 (37) 98 (44)

Type of degree .74

MD 115 (94) 205 (92)

DO 5 (4) 9 (4)

MBBS 3 (2) 9 (4)

Years since medical school graduation .43

<10 27 (22) 37 (17)

10–25 53 (43) 98 (44)

>25 43 (35) 88 (39)

Health care system .19

Private 46 (37) 85 (38)

Hospital Based 23 (19) 26 (12)

Academic 54 (44) 112 (50)

PCOS patient per week .002

�5 67 (54) 78 (35)

6–10 34 (28) 81 (36)

>10 22 (18) 64 (29)

OB/GYN, obstetrician/gynecologist; REI, reproductive endocrinology and infertility;

MD, doctor of medicine; DO, doctor of osteopathic medicine; MBBS, Bachelor of

Medicine, Bachelor of Surgery; PCOS, polycystic ovary syndrome. Data are n (%).
* p-Values calculated using Chi-square tests.
physician members of the ASRM was created using web-based
resources. Between October 2009 through May 2010, e-mails were
sent out on two occasions inviting interested members to complete
the survey using a web-based survey tool (www.surveymonkey.-
com, Survey Monkey, Portland, Oregon). The responses from those
who completed the survey were collected and collated using the
same tool.

Respondents were characterized according to age, type of
medical school, years since finishing medical school, clinical
specialty and practice setting. Each respondent estimated the
number of patients with PCOS they saw weekly. The main outcome
measures were three aspects of the diabetes screening approach:
who was screened, frequency of screening, and which screening
tests were used.

2.1. Statistical analysis

Descriptive statistics were used to characterize the study
population. Clinical specialists were compared according to
individual characteristics and screening practices using chi-square
tests. A level of p < 0.05 was considered significant. All analyses
were performed using StatView (SAS Institute, Cary, NC).

3. Results

Our survey was completed by 361 physician members of the
ASRM in response to e-mail invitations sent on two occasions to
approximately 3400 individuals. Of the completed surveys, 15
were excluded because the respondents (a) no longer participated
in patient care (n = 3), or (b) were specialists in fields other than
OB/GYN or REI (n = 9), or (c) were still in their postgraduate
training (n = 3). The data were analyzed for the remaining 123 OB/
GYN and 223 REI respondents who completed the survey.

OB/GYN and REI respondents were not different in terms of age,
type of degree, years since medical school graduation, or practice
setting (Table 1). However, OB/GYN respondents reported seeing
fewer PCOS patients per week than REI respondents (46% 95%
confidence interval [CI] 37–54% vs 65%, 95% CI 59–71%).

All women with PCOS were reportedly screened for diabetes by
66% (95% CI 61–71%) of all respondents (Fig. 1A). OB/GYN
respondents were less likely than REI respondents to screen all
women with PCOS (57%, 95% CI 48–65%, vs 71%, 95% CI 65–76%).
Approximately one-third of OB/GYN (37%, 95% CI 29–46%) and REI
(27%, 95% CI 22–34%) respondents reported screening women with
PCOS only if they had additional diabetes risk factors, including
obesity, pre-diabetes, and IR. The remaining 3% of respondents
reported never screening women with PCOS for diabetes.

Screening frequency varied greatly, but there were few
differences between OB/GYN and REI respondents (Fig. 1B). All
respondents who reported screening these patients for diabetes
reported screening them initially. OB/GYN respondents were less
likely than REI respondents to report initially screening all women
with PCOS (57%, 95% CI 48–65%, vs 71%, 95% CI 65–76%) but
reported similar rates for initially screening women with
additional risk factors (37%, 95% CI 29–46%, vs 27%, 95% CI 22–
34%). Re-screening was reportedly performed annually or every 2–
3 years by 43% (95% CI 35–52%) of OB/GYN and 49% (95% CI 24–
35%) of REI respondents, and only in those with additional risk
factors by 6% (95% CI 3–11%) of OB/GYN and 5% (95% CI 3–9%) of REI
respondents. Re-screening of women with PCOS was reportedly
not performed by 51% (95% CI 42–60%) of OB/GYN and 47% (95% CI
39–52%) of REI respondents.

Tests used for screening also varied greatly, with significant
differences between OB/GYN and REI respondents (Fig. 1C).
Overall, GTT was reportedly used for initial screening by 68%
(95% CI 63–73%) of respondents who screened. For initial
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Fig. 1. Approaches to initial diabetes screening and re-screening for women with

PCOS reported by obstetrician/gynecologist (OB/GYN) specialists and reproductive

endocrinology and infertility (REI) subspecialists, in terms of: (A) who was

screened, (B) screening frequency and (C) tests used. PCOS, polycystic ovary

syndrome; RF, risk factors (e.g., obesity, pre-diabetes, insulin resistance); GTT, 2 h

glucose tolerance test; FPG, fasting plasma glucose; HbA1c, hemoglobin A1c, q2–3y,

every two to three years. Error bars indicate 95% confidence intervals. *p < 0.05,

Chi-square test.
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screening, OB/GYN respondents were less likely than REI
respondents to report using GTT (59%, 95% CI 50–66% vs 72%,
95% CI 66–78%), more likely to report using FPG (22%, 95% CI 15–
30% vs 8%, 95% CI 5–13%), and reported similar rates of using HbA1c
(19%, 95% CI 13–27% vs 20%, 95% CI 15–25%). For re-screening,
approximately one third each reported used HbA1c, FPG, or GTT.
OB/GYN and REI respondents reported similar rates of using GTT
(27%, 95% CI 20–35% vs 32%, 95% CI 27–39%), but OB/GYN
respondents were more likely to report using FPG (43%, 95% CI 34–
52% vs 23%, 95% CI 18–29%), and less likely to report using HbA1c
(30%, 95% CI 23–38% vs 45%, 95% CI 38–51%) for re-screening.

4. Comments

In this survey of OB/GYN and REI physicians who care for
women with PCOS, we found that diverse approaches are currently
employed to screen for diabetes in women with PCOS. Two-thirds
reported screening all women with PCOS for diabetes, and almost
one-third more reported screening those with additional risk
factors such as obesity, pre-diabetes, and IR. Since the majority of
PCOS patients have additional risk factors, 97% of our respondents
reported initially screening most women with PCOS for diabetes.
The similarity between OB/GYN and REI respondents suggests that
most physicians surveyed were aware that PCOS patients are at
high risk for diabetes. However, in the light of universal
recommendations to screen women with PCOS for diabetes, these
findings suggest that continued educational efforts are needed to
maximize the screening rate for these high-risk women.

The high rate of initial diabetes screening reported by our
respondents is likely to detect a substantial majority of the 10% of
women with PCOS who have diabetes at presentation. Almost half
of respondents, however, reported never re-screening women with
PCOS for diabetes. This finding is likely to reflect the fact that
several organizations do not offer definite recommendations about
periodic re-screening [5,7,8]. In the light of the 2% annual risk of
women with PCOS of subsequently developing diabetes, the
periodic re-screening every 1–3 years recommended by several
organizations, including the ADA, is likely to result in early
detection of diabetes in these women [14,16,20].

This relatively low rate of re-screening might also be a
reflection of the perceived lack of a recommended diabetes
screening test that is both convenient and accurate. For decades,
the recommended diabetes screening test for women with PCOS
has been the GTT, which requires the patient to return after fasting
and remain for 2 h for a second blood sample to be taken
[5,7,11,16,17]. GTT has been recommended because FPG is
relatively insensitive in women with PCOS [15,18]. The finding
that >10% of our respondents reported using FPG for initial
diabetes screening and >25% for re-screening suggests that many
of our respondents are unaware of the inaccuracy of FPG in women
with PCOS.

In 2010, the ADA recommended using HbA1c, rather than FBG
and GTT, as the preferred diabetes screening and diagnostic test for
the general population [19]. In our study, HbA1c was used for
initial screening by 19% of respondents and for periodic screening
report by 39%. As our survey was performed immediately prior to
publication of this recommendation, it is likely that a greater
percentage of OB/GYN specialists and REI subspecialists are
currently using HbA1c to screen for diabetes in this population.
It is well appreciated, however, that implementation of guideline
changes is often a slow and unpredictable process [21].

Certainly, HbA1c is more convenient than GTT, since it is a
single blood test that does not require fasting. HbA1c, however, has
long been perceived as a relatively expensive and inaccurate test
for women with PCOS, in part based on a small study published
almost two decades ago [22]. Fortunately, the accuracy of HbA1c
has greatly improved and the cost has decreased [23]. The ease and
convenience of HbA1c compared to GTT are likely to improve the
rate of periodic screening of women with PCOS in the future, and
might eventually lead to changes in screening recommendations
for these high-risk women.

There are obvious weaknesses of our study. The first is the
relatively low response rate of 10% of practicing OB/GYN and REI
physician members of the ASRM. It is likely that those who
responded have a greater interest in PCOS than non-respondents.
The second is that the ASRM physician members we surveyed
might be more likely than non-members to be aware of the
increased diabetes risk for women with PCOS and the importance
of screening. Although most REI subspecialists in the United States
are ASRM members, only a fraction of OB/GYN specialists are, and
thus it is likely that our study overestimated the diabetes screening
rates among OB/GYN specialists.

5. Conclusions

The prevalence of PCOS and diabetes is rising throughout the
world, at least in part as a result of the rising obesity rate [20,24].
Since diabetes is a leading cause of death and disability, it is
important to screen all women at high risk of this disease,
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including those with PCOS, obesity, pre-diabetes, and/or IR. The
results of our survey indicate that even among OB/GYN and REI
physicians with a special interest in reproductive medicine, not all
women with PCOS are initially screened for diabetes, and a large
proportion are never re-screened. The new ADA diabetes screening
guidelines and the relative convenience of HbA1c compared to GTT
are likely to improve diabetes screening rates for women with
PCOS in the future. However, more studies confirming the accuracy
of HbA1c in women with PCOS and continued educational efforts
for providers taking care of women with PCOS are needed.
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