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ive evaluation of a web-based survey posted from 1 to 30 September 2010 was to determine which diag-
nostic tools physicians are currently utilizing to diagnose polycystic ovary syndrome (PCOS). Responses from 262 IVF centres in 68
countries are included in the study. Providers used various diagnostic criteria to diagnose PCOS, including the Rotterdam criteria
(82%), National Institutes of Health criteria (8%), Androgen Excess Society 2006 criteria (3%) and other classification systems (7%).
Many providers utilized diagnostic tools not necessarily included in traditional classification systems: 58% of respondents evaluated
LH/FSH ratio in addition to androgen concentrations to define patients with PCOS; physicians also commonly obtain measurement of
anti-Müllerian hormone (22%) and impaired glucose tolerance (74%) in diagnosing PCOS. Many respondents (64%) felt that polycys-
tic-appearing ovaries on ultrasound with anovulation and a normal serum prolactin should be adequate criteria to diagnose PCOS. In
conclusion, while the majority of centres (82%) uses the Rotterdam criteria to diagnose PCOS, other criteria and diagnostic tools are
commonly used in evaluating patients with suspected PCOS. This study highlights the need for continual re-evaluation of PCOS diag-

nostic criteria with an ultimate goal of developing a consensus definition for the disorder in the future. RBMOnline
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Introduction

Polycystic ovary syndrome (PCOS) is a common endocrine
disorder with a heterogeneous constellation of clinical
manifestations which primarily affects reproductive-aged
women (Norman et al., 2002). This clinical heterogeneity
has resulted in a challenging path to create universally
accepted diagnostic criteria for PCOS. Since the disorder
was first described in 1935 by Stein and Leventhal (1935),
the definition of PCOS has evolved significantly. In 1990,
the National Institutes of Health (NIH) established diag-
nostic criteria for PCOS which called for clinical and/or
laboratory evidence of hyperandrogenism and oligoanovu-
lation, with the exclusion of other causes of hyperandrog-
enism such as adult-onset congenital adrenal hyperplasia,
hyperprolactinaemia and androgen-secreting neoplasms
(Goudas and Dumesic, 1997). In 2003, another conference
of experts was convened in Rotterdam, the Netherlands.
The meeting recommended that PCOS be defined when
two of the three following features are present: oligo-
or anovulation, clinical and/or biochemical signs of hyper-
androgenism and polycystic ovaries found on ultrasound
(The Rotterdam ESHRE/ASRM-sponsored PCOS consensus
workshop group, 2004). Per the Rotterdam criteria, ultr-
asonographic evidence of polycystic ovaries is either by
ovarian volume in one or two ovaries >10 cm3 and/or a
follicle count (2–9 mm) of �12 follicles. In 2006, still
another group, the Androgen Excess PCOS Society, defined
the diagnostic criteria for PCOS as excess androgen activ-
ity with oligo- or anovulation and/or polycystic ovaries
identified on ultrasound with the exclusion of other
causes of hyperandrogenism (Azziz et al., 2006).

Superimposed on these numerous diagnostic criteria are a
number of other tests that are believed to be associated with
PCOS. A strong correlation exists between PCOS and meta-
bolic syndrome (Baranova et al., 2011; Moran et al., 2010;
Rahmanpour et al., 2012; Teede et al., 2010). Consequently,
some have promoted evaluating patients for the presence of
insulin resistance when PCOS is suspected (Baptiste et al.,
2010; Panidis et al., 2012; Wongwananuruk et al., 2012).
Similarly, some have advocated including measurement of
the ratio of LH to FSH in the diagnostic workup of patients
with suspected PCOS (Lewandowski et al., 2011a; Ma
et al., 2011). These and other commonly performed tests
are distinct from the standardized diagnostic criteria classi-
cally included for PCOS. Furthermore, there is disagreement
as to whether the exhaustive workup for hyperandrogenism
as required for diagnosis in the definitions provided by the
NIH and Androgen Excess PCOS Society is practical or helpful
in every patient (Lewandowski et al., 2011b).

The complex nature of PCOS has resulted in the absence
of a universally accepted set of diagnostic criteria for PCOS.
IVF-Worldwide (www.IVF-Worldwide.com) is a comprehen-
sive IVF-focused website linking doctors and specialists in
IVF centres around the world in order to encourage dialogue
and discuss special treatments and medications. With the
use of this internet-based survey tool, this study attempted
to determine what diagnostic values/tools practitioners are
utilizing to diagnose PCOS.
Materials and methods

Johns Hopkins Institutional Review Board (IRB) determined
that the research does not involve human subject research
under the regulations of the Department of Health and
Human Services or the Food and Drug Administration. Conse-
quently, formal IRB approval was not obtained. The
web-based questionnaire entitled ‘PCOS – definition, diag-
nosis and treatment’ was posted on the IVF-Worldwide web-
site on 1 September 2010 and was closed on 30 September
2010. The survey contained demographic questions including
the name of the clinic’s medical director, the name of the
IVF unit, email address, country and number of IVF cycles
performed in the unit in the most recent year. The survey
evaluated the practice patterns and opinions of respondents
with a series of ‘yes’ or ‘no’ and multiple-choice questions.

Quality assurance methods

During the study period, the website had an average of about
1000 entries per month (differentiation between ‘profes-
sional’ and ‘non-professional’ reviewers was not possible).
In order to minimize duplicate reports from a unit and possi-
ble false data, computerized software assessed the consis-
tency of four parameters in the self-reported data of the
unit surveyed with existing data of units registered on the
IVF-Worldwide website. These parameters included the
name of the unit, the name of the unit director, the country
and its email address. If at least three of these parameters
from the survey matched the website archive data, this
reporting site’s datawere included in the statistical analyses.

Data evaluation

The raw data used in this study, which have been not pub-
licly available prior to this publication, were uploaded into
a computerized spreadsheet using Excel (Microsoft, Red-
mond CA, USA). Binomial confidence intervals for propor-
tions were calculated by the modified Wald method with
significance defined as P < 0.05 using a DataStar software
package (DataStar, Waltham, MA, USA). Incomplete surveys
were excluded from the analysis.

Results

Of 309 respondents that initially began the survey, 47 failed
to complete the survey and were excluded. Therefore, final
surveys were evaluated from 262 centres in 68 nations. Each
clinic performed an average of 684 (range 100–4500) IVF
cycles annually. The global distribution of clinics was:
Europe, 87 clinics (33%); Asia, 62 clinics (24%); South
America, 56 clinics (21%); USA/Canada, 33 clinics (13%);
Africa, 13 clinics (5%); and Australia, 11 clinics (4%). The
questions and positive responses associated with definition
and diagnosis of PCOS organized by the responding centres
are outlined in Table 1.

A significant majority of respondents, 243 (93%;
P < 0.001), agreed that reaching a clear definition of the
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Table 1 Questions and answers associated with definition and
diagnosis of PCOS organized by 262 centres.

Question Positive
response

Do you think that reaching a clear definition
of the ovarian state is important for the
treatment?

93 (243)

Do you define a patient with PCOS based on
the Rotterdam ESHRE/ASRM consensus
criteria?

92 (242)

Do you measure LH/FSH ratio and androgens
to define patients with PCOS?

58 (151)

In your opinion is androgen excess a
prerequisite for the definition of PCOS?

37 (96)

Should ultrasound appearance of PCO in the
presence of anovulation, with normal
prolactin, be enough for the definition?

64 (167)

In the workup for diagnosis would you look for
non-classical congenital adrenal
hyperplasia?

63 (164)

Should a definition of PCOS be important for
the treatment?

85 (222)

Do you routinely measure AMH? 22 (58)
If the patient presents with anovulation and

PCO on ultrasound, is the LH/FSH ratio
important?

33 (87)

Do you assess for IGT? 74 (194)
Among the 74% who measured IGT:
All patients 39 (75)
Obese patients only 61 (119)

Values are % (n).
AMH = anti-Müllerian hormone; IGT = impaired glucose tolerance;
PCO = polycystic ovaries; PCOS = polycystic ovary syndrome.
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state of ovarian function is important in treating PCOS.
When asked ‘do you define patients with PCOS based on
the Rotterdam ESHRE/ASRM consensus criteria’, 242 (92%)
a significant majority (P < 0.001) responded ‘yes’.
Figure 1 Preferred PCOS diagnostic criteria by continent. AES = A
However, when asked to further identify which set of crite-
ria was their diagnostic tool of choice, 216 (82%), stated
that they use the Rotterdam criteria in diagnosing PCOS as
compared with criteria set forth by the NIH 20 (8%), Andro-
gen Excess PCOS Society 8 (3%) or other 18 (7%). Figure 1
illustrates the nature of PCOS diagnostic criteria preferred
in different continents. Interestingly, 100% of responding
units in Australia use the Rotterdam criteria, while in
USA/Canada 30% of clinics adopt criteria other than the Rot-
terdam consensus. IVF centres from other regions, ranging
from 11% to 21%, use alternative criteria, although the Rot-
terdam criteria are used in most centres (79–89%).

As an imperative element of PCOS, androgen assessment
is inevitably included in the questionnaire. Interestingly,
166 centres (63%) did not feel that androgen excess was a
prerequisite for the definition of PCOS. For the question
‘which androgens do you measure?’, the most commonly
evaluated androgens are outlined in Table 2. Total testos-
terone (10%), free testosterone (13%), free androgen index
(5%) and dehydroepiandrosterone sulphate (5%) are the
top four elements in addition to measurement of the combi-
nation of androgens (60%).

In response to the question regarding other laboratory
values commonly used to aid in the diagnosis of PCOS,
anti-Müllerian hormone (AMH) was ordered by 58 (22%)
and LH/FSH ratio and androgens were obtained by 151 (58%)
of the centres. When the patient presents with anovulation
and polycystic ovaries on ultrasound, 52 (20%) centres con-
sidered that LH/FSH ratio and androgen concentrations
need to be measured while 35 (13%) centres would utilize
LH/FSH ratio only. Many respondents (194, 74%) stated that
they routinely assessed women for impaired glucose toler-
ance (IGT) during a PCOS workup. Of these respondents,
61% stated they would perform an IGT workup on obese
patients only, while 39% stated this workup is appropriate
for all women with suspected PCOS. The most common
methods for evaluating IGT are illustrated in Table 3.

Many respondents (164, 63%) stated that they would rou-
tinely test patients for non-classical congenital adrenal
hyperplasia during a PCOS evaluation. Many respondents
(167, 64%) felt that polycystic-appearing ovaries on
ndrogen Excess Society; NIH = National Institutes of Health.



Table 2 Measurement of androgens organized by
262 centres.

Androgen Positive response

Total testosterone 10 (25)
Free testosterone 13 (33)
Free androgen index 5 (13)
Androstenedione 0 (1)
DHEAS 5 (13)
17-Hydroxyprogesterone 1 (2)
Combination of the above 60 (156)
None of the above 7 (19)

Values are % (n).
DHEAS = dehydroepiandrosterone sulphate.
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ultrasound in the setting of anovulation and a normal serum
prolactin should be adequate criteria to diagnose PCOS.

Discussion

This survey appears to be the largest study to date evaluat-
ing the practice patterns surrounding the diagnostic criteria
used to clinically diagnose PCOS worldwide. However, the
model of this survey is a significant departure from the tra-
ditional approach of gauging provider practice patterns.
Specifically, this survey was not sent directly to providers
but was instead available on an open-access basis. This
novel approach was developed to gauge the practice pat-
terns of clinics worldwide on a large scale. In this respect,
this survey model was successful: this survey captured the
practice patterns of 262 centres, a goal that would be
exceedingly difficult with a traditional survey model.

While the methodology of this survey did result in a large
sample size, there are several concerns that exist regarding
the application of this survey’s results to the widespread
medical community. Specifically, the centres that entered
data volunteered to participate and therefore an inherent
self-selection bias may be present in this data. While every
effort was made to ensure that multiple responses by indi-
vidual clinics were not included, the possibility for such an
Table 3 Measurements for assessing impaired glu-
cose tolerance organized by 262 centres.

Test Positive response

Fasting glucose 6 (17)
Oral GTT 24 (64)
Fasting insulin (I) 6 (17)
Insulin/glucose ratio 10 (25)
HOMA-IR 7 (19)
QUICKI 1 (2)
Combination of the above 30 (79)
None of the above 15 (39)

Values are % (n).
GTT = glucose tolerance test; HOMA-IR = homeostasis
model assessment-insulin resistance; QUICKI = quantita-
tive insulin-sensitivity check index.
occurrence could not be completely eliminated. Addition-
ally, extensive laboratory testing may have been performed
prior to patient referral to the IVF centre.

Furthermore, this survey was retrospective in nature,
relying on those completing the survey to make estimates
of their practice patterns rather than derive their practice
patterns from objective patient data. This survey is also
subject to inconstancies that are inherent to any such tool.
For example, in one question, 92% of respondents stated
that they used the Rotterdam criteria to diagnosis PCOS
but when this same question was posed in a different man-
ner later in the survey, the percentage of respondents stat-
ing they primarily used the Rotterdam criteria was 82%.
Lastly, the survey results did not represent a global perspec-
tive in a balanced manner as more than half of all clinics
hailed from either Europe or Asia while only 13% of clinics
represented the USA or Canada.

The Rotterdam criteria clearly define a polycystic ovary
as having ultrasonographic evidence of either ovarian vol-
ume in one or two ovaries >10 cm3 and/or a follicle count
(2–9 mm) of �12 follicles. Because this criterion is widely
utilized, the study assumed that questions dealing with
the use of ultrasonographic diagnosis of polycystic ovaries
would use this definition. However, specific questions in this
survey evaluating practice patterns dealing with the use of
ultrasonographic diagnosis of polycystic ovaries failed to
specifically define which criteria practitioners utilized to
identify an ovary as ‘polycystic’ and this represents a
potential source of inconsistency in this data set. Further-
more, this study did not define which clinical features on
physical examination, such as hair loss or acne, were
accepted as evidence of androgen access. Other questions
in the survey could have also been more clearly presented
to respondents. For example, one question asked ‘do you
routinely measure AMH’ with 58 (22%) of respondents
answering ‘yes’. However, the context of this question
was not necessarily clear as it corresponds to PCOS diagnosis
since many infertility clinics may order this test for other
purposes such as determining ovarian reserve. Similarly,
the question enquiring as to whether LH/FSH ratio is
obtained to aid in the diagnosis of PCOS is also problematic
in isolation. For example, this information may have been
obtained more to determine probable ovarian response in
the context of ovarian stimulation rather than for strictly
diagnostic purposes.

Despite these limitations, this survey is a valuable
adjunct to more formalized and objective estimates on this
topic. Firstly, this survey represents the practice patterns of
both academic centres and private practices. This is of par-
amount importance as the opinions of academic practitio-
ners, particularly in the USA and Europe, may not
represent the views of the larger private practice commu-
nity or physicians across the world. The results of this study
may be of value to societies defining diagnostic criteria in
the future as this study identifies which components of
the PCOS diagnostic criteria are most widely accepted. Fur-
thermore, this survey identifies adjunctive testing that is
commonly being performed to aid in identifying patients
with PCOS. Similarly, these adductive tests, if being per-
formed on a large scale, may imply that such tests should
be considered by professional societies drafting future
guidelines for the diagnosis of PCOS. Additionally, the
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identification of commonly used diagnostic evaluations may
prompt further research determining the true value of these
modalities in the evaluation and treatment of PCOS.

The vast majority, 243 (93%) centres, of respondents
agreed that the creation of a universally accepted set of
diagnostic criteria for PCOS is an important goal. While
216 (82%) clinics cited using the Rotterdam criteria to diag-
nose PCOS, 46 (18%) of clinics use other diagnostic criteria.
This study shows a relatively high percentage (82%) of cen-
tres that cite using one common set of criteria (Rotterdam)
in the diagnosis of PCOS. This observation is certainly valu-
able and points to a general trend internationally to rely on
the Rotterdam criteria to define PCOS. Consequently, stud-
ies evaluating questions dealing with PCOS in the future may
utilize this observation to use the Rotterdam criteria confi-
dently as the diagnostic criteria of choice given this clear
international preference. However, these results also high-
light the diagnostic inconsistencies from centre to centre.
Additionally, a relatively large portion of respondents uti-
lize laboratory testing not included in the major diagnostic
criteria for evaluating PCOS (Rotterdam, NIH or Androgen
Excess Society criteria). Serum LH/FSH ratio is commonly
obtained by 151 (58%) of respondents and a IGT workup is
commonly obtained by 194 (74%) of respondents.

The fact that a significant number of physicians choose to
pursue further or different testing than that described
within the major diagnostic criteria for PCOS may suggest
a lack of consensus regarding what constitutes PCOS.
Indeed, the LH/FSH ratio has long been referred to in the
infertility literature as a valuable diagnostic tool for PCOS
(Banaszewska et al., 2003; Ma et al., 2011; Younis et al.,
2011). Additionally, the evolving understanding of the disor-
der’s physiological basis increasingly links PCOS to the met-
abolic syndrome and other endocrinological disorders
(Gluszak et al., 2012; Liang et al., 2012). This linkage is
reflected in the present survey by the high proportion of
clinics that routinely evaluate patients for IGT.

In the course of evaluating patients for PCOS, an exten-
sive laboratory workup for hyperandrogenism is often per-
formed (Dennedy et al., 2010; Rachon, 2012). However, in
the vast majority of instances, this workup fails to identify
pathological factors, such as Cushing syndrome or an
androgen-producing tumour, which are either serious or
easily correctable. Interestingly, 164 (63%) of respondents
stated that they would not routinely test patients for
non-classical congenital adrenal hyperplasia during an eval-
uation of PCOS. While the workup for these disorders is
appropriate in patients with the ‘warning signs’ of moderate
to severe virilization, the routine evaluation of all disorders
related to androgen excess is not universally agreed upon.

Of specific interest, however, is that when asked if andro-
gen excess is a prerequisite for the definition of PCOS, 96
(37%) of respondents chose the answer choice ‘yes’. This is
inconsistent with other responses on this survey, which noted
that 82–92% of respondents stated that the Rotterdam crite-
ria was their diagnostic tool of choice in diagnosing PCOS.
These inconstancies are fascinating and point out opportuni-
ties for both research and education among themedical com-
munity. Other inconsistencies also exist between the
ASRM/ESHRE and the responses of this survey. For example,
the ASRM/ESHRE Rotterdam Report states ‘it is prudent to
screen obese women (BMI>27 kg/m2) with PCOS with an oral
glucose tolerance test’, but only 61% of those claiming utili-
zation of this test in this survey limited its use to obese
patients (The Rotterdam ESHRE/ASRM-sponsored PCOS
consensus workshop group, 2004). Regardless of the reason
for these discrepancies, this survey highlights clear inconsis-
tencies within common practice patterns that deserve
further studies to elucidate either more accepted general
diagnostic guidelines or enhanced physician education.

Additionally, the manner in which androgen excess is
evaluated is not standardized, either in the diagnostic rec-
ommendations or in clinical practice, as indicated by this
survey. In the opinion of some investigators, androgen
excess is the sine qua non for the diagnosis of PCOS.
However, only 80–85% of women with clinical hyperandrog-
enism have PCOS (Azziz et al., 2004, 2009). Androgen over-
expression is reflected by clinical and/or biochemical
evidence of hyperandrogenism. Clinical evidence includes
such features as hirsutism (Ferriman and Gallwey, 1961),
acne (Slayden et al., 2001), alopecia (Futterweit et al.,
1988) and acanthosis nigricans (Schwartz, 1994). Biochemi-
cal evidence of hyperandrogenism is arrived at through
serum concentrations of androgens including testosterone,
androstenedione, dehydroepiandrosterone and dehydroepi-
androsterone sulphate. In this survey, the majority
(60%) of respondents did not rely upon one single labora-
tory marker and instead tested for multiple markers
simultaneously.

PCOS is a complex syndrome that results in metabolic
alterations that have various clinical manifestations. Since
its description in the 1930s, developing a universally
accepted definition for PCOS has proven an elusive goal.
This study possesses significant limitations which prevent
the present results from being definitively representative
of the practice patterns of all reproductive endocrinology
clinics. Indeed, all surveys have inherent limitations. Ulti-
mately, a series of questions, many of which consist of sim-
ply ‘yes’ or ‘no’ questions, are inadequate to fully capsulate
the practice pattern of an entire clinic. However, the
strengths of this study, including its relatively large sample
size and global reach, are worthy of discussion and may
reflect aspects of PCOS diagnosis that deserve further atten-
tion. These data suggest that the Rotterdam criteria are by
far the most widely utilized diagnostic criteria today. How-
ever, significant numbers of clinics use other criteria.
Furthermore, the majority of clinics use adjunctive labora-
tory testing in the workup of PCOS. Given the constant evo-
lution of the physiological understanding of PCOS, it seems
reasonable that the diagnostic criteria for the disorder
should also evolve with time.
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