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Abstract
Objective: To better characterize the metabolic alterations in various phenotypes of 
polycystic ovary syndrome (PCOS) in a large homogeneous (Sicilian) Mediterranean 
population with a low prevalence of obesity.
Design: Retrospective study.
Patients: A total of 1215 consecutively evaluated women with PCOS divided into 
four Rotterdam phenotypes (A, B, C and D) and in 108 matched ovulatory, nonhyper-
androgenic women.
Measurements: BMI, fasting glucose, total cholesterol, HDL cholesterol, triglycer-
ides, LDL cholesterol and an oral glucose tolerance test.
Results: The overall prevalence of obesity was 31%, metabolic syndrome 6.6%, 
diabetes 2.1%, altered glucose metabolism 13.1%, and abnormal lipid profile 60%. 
Phenotype B had the highest prevalence of obesity, metabolic syndrome, altered 
glucose metabolism and lipid abnormalities compared to other PCOS phenotypes 
and controls. Phenotype A was more obese and more women had metabolic syn-
drome compared to phenotypes C and D but phenotype C had a similar prevalence of 
altered glucose metabolism and lipid abnormalities compared to phenotype A which 
had a higher BMI. These metabolic abnormalities in A and C were higher compared 
to phenotype D and controls. Multivariate analysis showed that BMI predicts only 
abnormalities in fasting glucose and triglycerides, while there was no association with 
androgens.
Conclusions: In Mediterranean women with PCOS from Sicily with a lower preva-
lence of obesity, the prevalence of diabetes, altered glucose metabolism and met-
abolic syndrome were much lower than reported in US studies. Phenotype B was 
the most metabolically affected phenotype, followed by phenotype A. Phenotype C 
had an intermediate disorder but with a high prevalence of altered glucose metabo-
lism and lipid alterations. Only the normoandrogenic phenotype D had no metabolic 
abnormalities.
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1  | INTRODUC TION

Polycystic ovary syndrome (PCOS) is a heterogeneous disorder that 
may present in several different ways and often is associated with 
obesity and metabolic alterations.1-6 Utilizing Rotterdam criteria,7 
that have been endorsed by the National Institutes of Health (NIH) 
and international guidelines,8,9 four main phenotypes (A, B, C and 
D) of PCOS are possible. Phenotype A is characterized as having all 
diagnostic features of the syndrome (chronic anovulation, hyperan-
drogenism and polycystic ovaries on ultrasound). Phenotype B was 
considered to be the original ‘NIH definition’ of PCOS in women 
who have chronic anovulation and hyperandrogenism, but without 
the requirement of polycystic ovaries on ultrasound. Phenotype C 
represents women who are ovulatory with regular cycles but with 
hyperandrogenism and polycystic ovaries; and phenotype D rep-
resents women who have irregular cycles and polycystic ovaries on 
ultrasound, but with no evidence of hyperandrogenism.

When making a diagnosis of PCOS, establishing the PCOS 
phenotype is particularly important because phenotypes A and 
B are believed to be associated with severe metabolic alterations 
while phenotypes C and D are considered to be mild forms of 
PCOS with little or no metabolic disturbances1,2,8-10 and with no 
need for follow‐up for risk of type 2 diabetes or cardiovascular 
risks.

However, metabolic differences between these four PCOS 
phenotypes have not been extensively studied and the reported 
differences may vary by ethnicity but mainly may be strongly in-
fluenced by differences in body weight in different populations. In 
United States of America (USA), where women with PCOS generally 
have a higher body mass index (BMI),3 it has not been possible to 
observe differences in metabolic alterations between the different 
PCOS phenotypes.11,12 In the study of Shroff et al., patients with 
phenotype C were as obese (BMI 35.4) as women with phenotype A 
(BMI 35) and had a similarly high prevalence of metabolic syndrome 
(42.3% vs 36.1%).11

In addition, phenotype B, which includes women who have ‘nor-
mal’ ovaries on ultrasound, has not been well characterized but has 
been considered to be very similar to phenotype A, and many stud-
ies have not differentiated between these two phenotypes and have 
combined them, considering women with these findings to have the 
‘classic’ phenotype of PCOS.13

During the past 10 years, in our specialized centre in western 
Sicily, in all patients who were diagnosed as being affected by 
PCOS, the phenotype was determined, and a complete metabolic 
study was performed including fasting blood glucose, an oral glu-
cose tolerance test and a lipid profile. Because there is a relatively 
low prevalence of obesity in this population, and also a different 
diet as compared to other reports such as those from the United 
States, we sought to determine whether there are real differ-
ences in metabolic parameters between the various phenotypes. 
We also wished to determine whether women with phenotype B 
(the phenotype with ‘normal’ ovaries on ultrasound) have the same 

metabolic alterations as those with phenotype A, who have all the 
features of the disorder.

2  | MATERIAL AND METHODS

Between July 2008 and June 2018, the diagnosis of PCOS was made 
in 1215 women, aged 24 ± 5 years, range 18‐40 years, who had been 
evaluated sequentially in the Department of Health Sciences and 
Mother and Children Care of the University of Palermo. All these 
women were referred because of hyperandrogenism and/or men-
strual disorders. Only 88 of these patients were included in our pre-
vious study regarding PCOS phenotypes.10

The diagnosis of PCOS was based on Rotterdam criteria, fulfilling 
two out of three of the following criteria: menstrual irregularity sug-
gestive of chronic anovulation, clinical or biochemical hyperandro-
genism, and/or polycystic ovaries on ultrasound, after the exclusion 
of other medical disorders.7

Anovulation was defined as serum progesterone <3 ng/mL (<9.54 
nmol/L). In patients with normal menses, at least two consecutive 
menstrual cycles were studied and a finding of low levels of serum 
progesterone (<3 ng/mL) in both cycles indicated the presence of 
chronic anovulation. Progesterone assay was performed on days 
21‐24 of a normal menstrual cycle, one week from menses.

Clinical hyperandrogenism was defined as the presence of hir-
sutism or adult‐onset acne. Female pattern hair loss was not consid-
ered a sign of hyperandrogenism, if androgen levels were normal.14 
Hirsutism was assessed by Ferriman‐Gallwey‐Lorenzo scores,15 and 
patients with scores higher than 6 were considered hirsute.

Biochemical hyperandrogenism was defined as serum testoster-
one >60 ng/dL (>2.08 nmol/L) and/or serum dehydroepiandroste-
rone sulphate (DHEAS) higher than 3 mcg/mL (>7.8 mmol/L). These 
values of hyperandrogenism had been previously calculated in our 
population by use of the same assays.16 In PCOS patients with no 
clinical hyperandrogenism and normal serum testosterone and 
DHEAS values, SHBG was determined and free androgen index (FAI) 
was calculated.17 In all patients, serum 17OH progesterone values 
were determined to exclude the existence of a nonclassic congenital 
adrenal hyperplasia.18 In some patients, because of clinical suspicion, 
urinary free cortisol and serum prolactin and thyroid‐stimulating 
hormone (TSH) were measured.

One hundred and eight normal ovulatory women were selected as 
controls. These women were drawn from the same population base, 
had no complaints related to androgen excess and were matched for 
age (mean age of controls age 24 ± 3 years, range 18‐40 years) with 
our patient population of women with PCOS. Controls performed 
the same endocrine evaluation of PCOS patients including complete 
androgen assessment (total testosterone, DHEAS and SHBG mea-
surements with FAI calculation) and subjects who showed increased 
androgen values or anovulation were excluded from the control group.

All steroids were measured by specific radioimmunoassay (RIA) 
after extraction by use of methods previously described elsewhere.16 
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In all assays, the intra‐assay and interassay coefficients of variation 
did not exceed 6% and 15%, respectively. SHBG, cortisol, prolactin 
and TSH were measured by commercial methods.

Transvaginal pelvic ultrasound was performed in all patients, and 
the presence of polycystic ovaries was established by the finding of 
increased number of follicles, each of which measured 2‐10 mm in di-
ameter and/or increased ovarian size.19,20 During the 10 year course 
of the study, because of changes in ultrasound technology, different 
criteria for increased ovarian follicle counts were used while ovarian 
size criteria remained the same.19,20

In all women with PCOS and in normal ovulatory controls, a 
complete metabolic profile was obtained. The metabolic profile 
included measurements of fasting blood levels of glucose, insulin, 
total cholesterol, high‐density lipoprotein cholesterol (HDL‐C), low‐
density lipoprotein cholesterol (LDL‐C) and triglycerides (TG). Insulin 
sensitivity was evaluated by the quantitative HOMA‐IR method.21 
In patients without type 2 diabetes, an oral glucose tolerance test 
was also performed with measurements of blood glucose at 0, 30, 
60, 90 and 120 minutes. Metabolic syndrome was assessed by 
the joint American Heart Association/National Heart, Lung, and 
Blood Institute Scientific Statement22,23 where the diagnosis could 
be made with the presence of any three of the following five risk 
factors: elevated waist circumference (>88 cm), elevated fasting 
triglycerides (≥150 mg/dL), reduced HDL cholesterol (<50 mg/dL 
in women), elevated blood pressure (systolic blood pressure ≥130 
mm Hg or diastolic blood pressure ≥85 mm Hg) and elevated fasting 
glucose (≥100 mg/dL).

No patient had received any medication for at least 3 months be-
fore the study, and all patients gave informed consent for this evalu-
ation, and our research protocol had obtained institutional approval.

2.1 | Statistical analysis

Statistical analyses were performed using Statview 5.0 (SAS 
Institute). Because several values were not normally distributed, a 
log transformation was necessary to obtain a normal distribution. 
Mann‐Whitney U tests were performed to compare parameters be-
tween the PCOS and control groups. Multivariate multiple regres-
sion analysis was used to assess the associations between body 
weight (BMI) or serum T on metabolic outcomes (fasting blood glu-
cose, glucose 120 minutes after OGTT, fasting HDL‐C, triglycerides 
and LDL‐C) as well as blood pressure. All analyses were adjusted 
for potential confounders such as total T for analysis involving BMI 
and BMI for analysis involving total T but also age (3 classes: <25, 
25‐30 and >30 years) and diabetic status (yes/no). Analysis of vari-
ance (ANOVA) followed by Tukey tests were performed to assess 
differences in clinical and biochemical parameters between differ-
ent phenotypes. Accuracy of parameters used to discriminate be-
tween the various phenotypes of PCOS and controls were evaluated 
using ROC curve analyses. Differences in reliability between differ-
ent parameter values were assessed by Tukey’s multiple comparison 
tests. P < .05 was considered statistically significant. All results are 
reported as mean ± SD.

3  | RESULTS

The entire cohort of women with PCOS had a higher (P < .01) mean 
body weight (mean BMI 27.4 ± 7) compared to controls (mean BMI 
23.5 ± 3.6) and a higher (P < .01) prevalence of obesity (31% vs 6%) 
compared to controls. Also, the prevalence of metabolic syndrome 
was significantly (P < 0.01) higher in PCOS (6.6% vs 2.5%) than in 
control women of similar age. Type 2 diabetes was found in 2.1% 
of women with PCOS versus 1.4% in controls and prediabetes (in-
creased fasting glucose (IFG)) and or impaired glucose tolerance (IGT) 
was discovered in 13.1% of women with PCOS versus 3.5% of con-
trols (all differences P < .01). Low HDL‐C was found in 45% of women 
with PCOS vs 8% in controls; increased triglycerides were observed 
in 3.7% of women with PCOS vs 2% in controls and increased LDL‐C 
was found in 17.9% of women with PCOS vs 2.5% in controls. All dif-
ferences in the prevalence of lipid alterations between women with 
PCOS and controls were statistically significant (P < .01).

Multivariate multiple regression analysis showed that BMI, but 
not total testosterone, was significantly (P < .01) associated with fast-
ing blood glucose and triglycerides, but with no other parameters.

3.1 | Prevalence and clinical comparison of different 
PCOS phenotypes

Among the 1215 women with PCOS, phenotype A was found in 701 
patients (57.7 %), 112 women (9.2%) were diagnosed with phenotype 
B, phenotype C was observed in 364 patients (30%) while pheno-
type D was diagnosed in 38 patients (3.1%).

As shown in Table 1, patients with phenotype B had significantly 
(P < .01) higher BMI than patients with other PCOS phenotypes and 
controls. The BMI in phenotype A was higher (P < .01) compared to 
phenotypes C and D as well as controls. Patients with phenotype C 
had a higher BMI compared to phenotype D and controls, while BMI 
was similar in phenotype D and controls.

The prevalence of obesity (Table 1) was higher (P < .01) in phe-
notype B compared to phenotype A, phenotype C and phenotype 
D as well as compared to controls. Patients with phenotype A were 

TA B L E  1  Mean body mass index (BMI) and prevalence of 
obesity in the various phenotypes of women with PCOS and in 
controls

 
Number of 
subjects Mean BMI

Prevalence of 
obesity (%)

Phenotype A 701 28.2 ± 6* 34

Phenotype B 112 32.2 ± 7** 64

Phenotype C 366 24.8 ± 5† 13

Phenotype D 38 23 ± 3 9

Controls 108 22 ± 2 6

*P < .01 vs phenotype C and D and controls. 
**P < .01 vs other PCOS phenotypes and controls. 
†Mean BMI in phenotype C signficantly (P < 0.01) different from both 
phenotype D and controls. 
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significantly (P < .01) more obese compared to patients with pheno-
types C or D and controls. Patients with phenotype C were signifi-
cantly (P < .01) more obese compared to patients with phenotype D 
and controls; there were no differences in the prevalence of obesity 
between patients with phenotype D and controls.

3.2 | Comparison of androgen levels in women with 
PCOS with different phenotypes

Compared to controls and phenotype D, serum testosterone and 
DHEAS were significantly higher (P  <  .01) in all hyperandrogenic 
PCOS phenotypes with no differences between phenotypes A, B 
and C. Serum testosterone was significantly (P < .01) higher in phe-
notype D compared to controls (41 ± 14 vs 31 ± 10 ng/dL).

3.3 | Comparison of metabolic parameters in PCOS 
patients with different phenotypes

Compared to controls and phenotype D, serum insulin and HOMA‐
IR were significantly higher in all hyperandrogenic phenotypes (A, B 
and C). Patients with phenotypes A and B had similar elevations in 
insulin and HOMA‐IR, which were statistically higher (P < .01) than 
levels in phenotype C.

No differences were evident in mean fasting blood glucose be-
tween the different PCOS phenotypes and controls.

Figure 1 depicts the prevalence of abnormalities in glucose pa-
rameters in the various phenotypes of PCOS and controls. Increased 
fasting glucose (IFG), impaired glucose tolerance (IGT) and predia-
betes (IFG + IGT) were significantly (P < .01) more common in all hy-
perandrogenic phenotypes compared to controls and phenotype D. 
Women with phenotype B had the highest prevalence of IFG (19%), 
IGT (14.3%) and prediabetes (22%) compared to patients with phe-
notype A and C (P < .01). Patients with phenotypes A and C had a 
similar prevalence of IFG (8.6 and 8.8%, respectively) but IGT and 
prediabetes were significantly (P  < .01) more common in phenotype 
A (7% and 14.1%) than in patients with phenotype C (3.1 and 9.8%). 
The prevalence of type 2 diabetes was similar in the phenotypes A 
and B (2.34% in A, and 2.6% in B) and these percentages were statis-
tically higher (P < .01) than in controls (1.49 %). In phenotype C, the 
prevalence was higher (1.7 %, P < .05) than controls while no woman 
with phenotype D was found to have type II diabetes.

Table 2 shows serum lipid values in the different PCOS phe-
notypes while Figure 2 depicts the prevalence of abnormal lipid 
values. The highest prevalence of lipid abnormalities was found in 
patients with phenotype B (low HDL‐C in 70.6%, increased TG in 
10.7% and increased LDL‐C in 28.7% of patients, P < .01) compared 

F I G U R E  1  Percentage of women 
with abnormal glucose profiles in 108 
control women and in 1215 women with 
PCOS divided into various phenotypes: 
A (n = 701); B (n = 112); C (n = 364) and 
D (n = 38). Parameters include impaired 
fasting glucose (IFG); impaired glucose 
tolerance (IGT); prediabetes (both IFG and 
IGT); type 2 Diabetes [Colour figure can 
be viewed at wileyonlinelibrary.com]
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%

 
Total C
mg/100 mL

HDL‐C
mg/100 mL

Triglycerides
mg/100 mL

LDL‐C
mg/100 mL

Phenotype A 181 ± 38**,† 50 ± 12** 88 ± 43** 111 ± 36**

Phenotype B 182 ± 33**,† 47 ± 13**,†,§ 100 ± 35**,‡,§ 115 ± 38**

Phenotype C 176 ± 33* 51 ± 12** 74 ± 30 110 ± 34**

Phenotype D 165 ± 22 56 ± 11 71 ± 28 95 ± 25

Controls 166 ± 20 56 ± 9 73 ± 26 95 ± 24

*P < .05 vs controls and phenotype D. 
**P < .01 vs controls and phenotype D. 
†P < .05 vs phenotype C. 
‡P < .01 vs phenotype C. 
§P < .05 vs phenotype A. 

TA B L E  2  Serum lipid values in 1215 
women with PCOS divided according 
to their phenotype and in 108 normal 
women matched by age
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to all the other phenotypes and controls. Women with phenotypes 
A and C had a similar prevalence of low HDL (44% and 42%) while in-
creased LDL‐C was significantly more common in phenotype A than 
in phenotype C (19.4% versus 12.1%, P <  .01).These findings were 
significantly different (P < .01) compared to phenotype D and con-
trols. Phenotype D had no lipid abnormalities compared to controls. 
Elevations in TG were uncommon; a prevalence of only 3% in women 
with phenotypes A and C (Figure 2).

Metabolic syndrome was significantly (P < .01) more common in 
all women with PCOS (6.6%) compared to controls (2.5%). Women 
with phenotype B had the highest prevalence of metabolic syndrome 
(17.6%, P < .01) versus the other phenotypes and controls. This was 
followed by a prevalence of 6.5% in phenotype A, which was higher 
(P < .01) than women with phenotype C (3.6%), phenotype D (2.7%) 
and controls (2.5%). While the rate was higher in phenotype C than 
phenotype D, there was no difference in the prevalence of metabolic 
syndrome between phenotype D and controls.

4  | DISCUSSION

In this large study, we have analysed the metabolic alterations 
in the different PCOS phenotypes in a homogeneous (Sicilian) 
Mediterranean population with a relatively low prevalence of obe-
sity. The prevalence of obesity in women with PCOS was 31% and 
mean BMI was 27.4, much lower than the values reported in other 
countries such as the United States where in women diagnosed 
using Rotterdam criteria, the mean BMI ranged between 32 and 
34.6, and the prevalence of obesity was between 64% and 70 %.12,13 
Interestingly, when comparing the mean BMI of women in this study 
with a group of women with PCOS who were evaluated between 
1980 and 2004,24 we find no differences in BMI; mean BMI was 27.4 
in both PCOS populations despite 15 years of difference. The data 
may suggest that this population in western Sicily has maintained a 
similar diet and lifestyle over time.

With a relatively low prevalence of obesity, the prevalence of 
metabolic syndrome (6.6%) was found to be much lower than those 

in the original US studies which included only NIH patients (phe-
notypes A and B),3-6 but also when compared to US studies where 
the diagnosis of PCOS was based on Rotterdam criteria.12,13 In these 
latter US studies, the prevalence of metabolic syndrome was 36%.12 
Altered glucose metabolism (13%) and type 2 diabetes (2.1%) were 
also less common than in the patient studies in the United States.12 
Possibly the large difference in metabolic syndrome prevalence 
between Sicilian and US women may be explained not only by dif-
ferences in BMI, but also by one of the criteria for metabolic syn-
drome, namely triglycerides. The women with PCOS from western 
Sicily almost always had normal triglycerides levels, with only 3.5% 
of the women studied having serum values ≥ 150 mg/dL while in 
the women studies in the United States, the prevalence of increased 
triglycerides was more than 30%.12,13

In spite of the relatively lower prevalence of obesity and met-
abolic syndrome in our PCOS population, some lipid alterations 
were very common. In particular, low HDL‐C and high LDL‐C val-
ues were observed in 44% and in 18% of our young relatively lean 
Mediterranean women with PCOS from Sicily. These lipid alterations 
are similar to those found in US studies.12,13 Only TG were very dif-
ferent as noted above with only 3.5% of our patients having this 
lipid alteration, compared to 31.4% in the US studies. This differ-
ence may be explained, at least in part, by differences in diet in the 
2 populations.

Similar data have been found in other Mediterranean popula-
tions of women with PCOS where obesity is uncommon (mean BMI 
between 23 and 27.6, and the prevalence of obesity between 10% 
and 31%)11,25-36 (Table 3). In these studies, low HDL‐C was found in 
only 33%‐40% of patients. These findings suggest that some lipid 
alterations found in PCOS (particularly low HDL‐C but perhaps the 
prevalence of high LDL‐C as well) may be linked to factors such as 
diet and lifestyle. Consistent with this hypothesis, our multivariate 
multiple regression analysis showed that increased BMI was not a 
predictor of low HDL‐C or high LDL values in women with PCOS 
but was an important determinant of increased fasting glucose or 
high triglycerides, both of which were less common abnormalities 
in our cohort. More studies will be needed to determine the factors 

F I G U R E  2  Percentage of women 
with abnormal lipid profiles in 108 
control women and in 1215 women with 
PCOS divided into various phenotypes: 
A (n = 701); B (n = 112); C (n = 364) 
and D (n = 38). Abnormal lipid profiles 
include low HDL cholesterol, increased 
triglycerides and low LDL cholesterol 
levels [Colour figure can be viewed at 
wileyonlinelibrary.com]
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determining low HDL‐C and high LDL‐C in women with PCOS in  
different populations.

The main focus of the present study was to determine whether 
there are differences in metabolic factors in the various phenotypes 
of PCOS when women are less obese. Current data suggest that the 
two NIH phenotypes (A and B) are the most metabolically affected, 
with little differences between them, while phenotypes C and D rep-
resent mild phenotypes of the syndrome with only minor or no meta-
bolic alterations. Our data show that it is important to determine the 
phenotype in women with PCOS and that there are important meta-
bolic alterations in women with phenotype C as well, which may be a 
harbinger for risks of developing type 2 diabetes and/or cardiovascu-
lar diseases. In women with phenotype C, despite being less obese, 
the women had significantly more common metabolic alterations 
compared to controls and women with phenotype D; and prediabe-
tes and lipid alterations were significantly more common than in the 
control population. IFG was as common as in phenotype A and some 
lipid alterations (in particular low HDL‐C) were very common. Because 
these women were less obese, but still had similarly elevated andro-
gens, it is suggested that perhaps androgens and other factors may be 
important factors for metabolic alterations, rather than obesity alone.

Another interesting observation here pertains to patients with 
phenotype B. This is a phenotype that is relatively uncommon in all 
studies (<10% of PCOS women in most studies) and accordingly has 
not been well characterized, and has often been co‐mingled with 
women who have phenotype A. Taking advantage of studying the 
metabolic alterations in a large number of women with phenotype B 
(112 patients, representing the largest group of women with pheno-
type B reported to date), we were able to observe that these patients 
had the most significant metabolic alterations, the highest prevalence 
of obesity, metabolic syndrome, altered glucose tolerance and lipid al-
terations. Also, in a very obese US population, the eight patients stud-
ied with phenotype B13 were found to have the highest mean BMI 
(39 compared to 32.3 in patients with phenotype A). In this study, the 
lipid profiles were similar, but glucose metabolism was more severely 
affected in patients with phenotype B.13 In another large US study, 

mean BMI of the 37 patients with phenotype B was 36.6 vs 35 in 
patients with phenotype A.12 The prevalence of metabolic syndrome 
and altered glucose metabolism was marginally higher in patients with 
phenotype B compared to phenotype A but the differences were not 
significant perhaps because most patients with both these NIH phe-
notypes were moderately or severely obese.12 Since the difference 
between phenotypes A and B rests on the presence of a classically 
defined polycystic ovary, it is intriguing to speculate that ovarian fac-
tors in a polycystic ovary in phenotype A do not seem to worsen the 
metabolic profile of these women, but these data are not known.

The strength of this study is that it encompassed a large number 
of women with PCOS, who were carefully and well characterized 
into various phenotypes. They were a homogeneous group of less 
obese women with PCOS who live in western Sicily. Weaknesses of 
this study rest in its retrospective nature: that we do not have de-
tailed data on diet and lifestyle, and that we have no data of long 
term outcomes. Finding metabolic alterations, does not necessarily 
predict cardiovascular morbidity.37

In conclusion, in analysing a very large group of women with 
PCOS, who are less obese, and characterizing them based on phe-
notype, we have found that only phenotype D can be considered 
mild from a metabolic stand point. Some of the controversy about 
including phenotype D as a form of PCOS rests on the accuracy 
of measurements of androgens, which at times may not reflect an 
elevated status. Women with phenotype B may have the worst 
metabolic profile, while women with phenotype C, although having 
normal menstruation and ovulatory cycles, exhibit important met-
abolic profiles which may place them at risk for developing type 2 
diabetes and/or cardiovascular diseases. Our data suggest that diet, 
genetic and lifestyle factors may modulate findings in the various 
phenotypes of women with PCOS.
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TA B L E  3  Prevalence of obesity and main metabolic issues in Mediterranean populations with PCOS

Reference and geo‐
graphic area

Number of 
PCOS patients Mean BMI

Prevalence of 
obesity %

Prevalence of meta‐
bolic syndrome %

Prevalence of 
IFG and/or IGT

Prevalence of 
type II diabetes

Present study, Italy 1215 27.4 31 6.6 13.1 2.1

Yildiz, Turkey 392 24.2 15.4 10.3    

Celik, Turkey 252 26.1 23.8   14.3 2

Ates, Turkey 410 26.4   13    

Panidis, Greece 1212     15.6    

Trakakis, Greece 185 25.8     10.7 1.7

Kyrkou, Greece 230     12.6    

Baldani, Croatia 282 24.6 26      

Macut, Serbia 222 23   16.2    

Ibricevic, Bosnia 60 27.6 22   15 3

Zreik, Lebanon 106 26.9       1
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