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 Abstract 
Objectives: Polycystic ovary syndrome (PCOS) is a common endocrinopathy in premenopausal women, associated 
with risk of metabolic syndrome and cardiovascular disease (CVD). CVD risk evaluation is recommended for PCOS 
patients. This study aimed to evaluate the risk of CVD in PCOS patients and to identify the best predictors for 
metabolic and cardiovascular disturbances.

Material and methods: The study included 169 PCOS patients and 110 healthy women in reproductive age. 
We estimated cardiovascular risk according to American Heart Association and Androgen Excess-PCOS Society 
criteria that classified patients as metabolically unhealthy (MU) or metabolically healthy (MH).

Results: The PCOS group had significantly higher body mass index (BMI), waist circumference, and waist-to-hip 
ratio (P<0.000001). Metabolic syndrome was only defined among PCOS patients (8.9%). No obesity was observed 
in the control group. Waist circumference ≥80 cm was presented in 44% of PCOS patients in comparison to 14.5% 
of control participants (P<0.000001). There was a significant tendency for higher fasting insulin levels in the PCOS 
population (P<0.00001). Surprisingly, the PCOS-MH group had the highest high-density lipoprotein (HDL) levels. 
ROC curves were used to indicate parameters diagnosing metabolically unhealthy women and revealed that WC, 
BMI and HC seem to be the strongest predictors of metabolic disturbances in PCOS but in the healthy population in 
reproductive age biochemical findings such as low HDL or increased fasting glycemia presented stronger predictive 
value than patients’ anthropometric features.

Conclusions: Physicians need to remember to adopt different diagnostic approach while seeking metabolic 
complications in these different groups of women.
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 Streszczenie        
Cel pracy: Zespół policystycznych jajników (PCOS) jest częstym zaburzeniem endokrynologicznym w wieku 
reprodukcyjnym związanym z ryzykiem zespołu metabolicznego oraz choroby sercowo-naczyniowej (CVD). 
Ocena ryzyka sercowo-naczyniowego jest zalecana u kobiet z PCOS. Celem badania jest ocean ryzyka sercowo-
naczyniowego u kobiet z PCOS oraz wskazanie najlepszych czynników predykcyjnych zaburzeń metabolicznych i 
sercowo-naczyniowych.

Materiał i metody: Badanie obejmowało 169 kobiet z PCOS i 110 zdrowych kobiet w wieku rozrodczym. 
Oceniono ryzyko sercowo-naczyniowe zgodnie z kryteriami American Heart Association and Androgen Excess-
PCOS Society, które dzieliły pacjentki na metabolicznie zdrowe (MU) i metabolicznie chore (MH).

Wyniki: Grupa z PCOS miała znacząco wyższy indeks masy ciała ( BMI), obwód talii, stosunek talia-biodro 
(P<0.000001). Zespół metaboliczny był jedynie obserwowany u kobiet z PCOS(8.9%). Nie obserwowano 
otyłości w grupie kontrolnej. Obwód talii≥80 cm obserwowano u 44% kobiet z PCOS i 14.5% w grupie kontrolnej 
(P<0.000001). W grupie PCOS była tendencja do wyższych poziomów insuliny(P<0.00001). Zaskakująco, grupa 
PCOS-MH miała najwyższy poziom high-density lipoprotein (HDL). Krzywe ROC użyte, aby wskazać parametry 
najlepiej identyfikujące kobiety metabolicznie chore, wskazały, że obwód talii, BMI i obwód bioder jest najlepszym 
predyktorem zaburzeń metabolicznych w PCOS. W zdrowej populacji kobiet w wieku rozrodczym, czynniki 
biochemiczne takie jak niski HDL lub podwyższony poziom glikemii lepiej przewidują zaburzenia metaboliczne niż 
parametry antropometryczne.

Wnioski: Lekarze muszą zwrócić uwagę, żeby w różnych grupach kobiet używać innych metod diagnostycznych 
do identyfikacji zaburzeń metabolicznych.
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Table  I .  The clinical and anthropometric measurements of PCOS group and control group.

 ���������	��
� ��
��	��
�� ��a

N 110 168  

��������	
 ���
�����
����
�� ��
������
����
��� �
���

���������� ���
������������� ��
������
����
��� �
������

�!��� ���
�����
�����
�� ��
�������
������
��� �
�

"!��� ���
������
�����
�� ��
������
�����
��� �
������

"�# �
������
����
��� �
������
�����
���� �
������

VAI �
������
����
���� �
�����
���
���� �
�

aU-Mann Whitney test;  
A P value of <0.05 is considered statistically significant. Data are presented as median and interquartile range.
BMI: body mass index; HC: hip circumference; VAI: visceral adiposity index; WC: waist circumference; WHR: waist to hip ratio

Table  I I .  Mean value of biochemical features in the PCOS and in the control group. 

 ��������	��
� ��
��	��
�� Pa�

$!�����%& ��������������� �����������
�����
��� '��
�����

�(&�����%& ����������
��� ��
������
����
��� '�
���

$)�����%& ������������ ��
������
�����
��� �
��

*�
+,-���./23
������%&� ������������� ������������������ �
�

*�
+,-��,-
/.,-���4��. �
���������
���� �
�����
����
��� �
������

aU Mann-Whitney test
A P value of <0.05 is considered statistically significant. Data are presented as median [interquartile range].
HDL: high-density lipoprotein; TC: total cholesterol; TG: triglycerides; 
Conversion factors to SI units are as follows: for TC, 0.0259; HDL, 0.0259; TG, 0.0113; fasting glucose, 0.0555; fasting insulin, 6.945

Table  I I I .   Frequency of selected parameters in the analysed groups.

 ���������
���
�

��
��
���
�� Pa�

!,��	�++��
�3�,-� 28 (25) ����;��
��< �
�

*��,.��=,
+3	��3>�?	���+/	��!@(�;'������	
�3>�����,-�>���.��
	�.�+,B�C�'������	
�3>�����,-���.��	�.�+,B�< 0 (0) 0 (0)  

��+�D3.,2�
�-%	3�� 0 (0) ����;�
< �
���

(,�D�+�
���..,+/
 0 (0) 0 (0)

�,�=�D.33%�?	�

/	��;E�����������< 0 (0) 0 (0)

�-2	��
�%�+	,�.�2�	,%�
�;E�
����3.�.<� 0 (0) ����;�
�< �
���

(�2	��
�%��(&�2=3.�
+�	3.�;�'��
����3.�.< ���;��
�<  42  (25) �
�

�-2	��
�%�"!�;G������< ���;��
�<  74 ( 44) �
�����

�*) ���;��
�< ��;��
��< �
�

*�
+,-��,-
/.,-�G��
��;�4��&< ���;��
�< ����;��
�< �
�����

*�
+,-��,-
/.,-�G���
��;�4��&< ��;�
�< ���;��
�< �
�����

������	���

4-%�	J�,�=+�;'���
��< ��;�
�< ��;�
�< �
�D

K3	��.�J�,�=+�;��
��L��
��< ���;��
�< ���;���
�< �
����

�D-3	��.�J�,�=+�;�G��
��< ���;��
�< ���;��
�< �
�����

MB�	J�,�=+�;��
��L��
��< ���;��
�< ����;��
�< �
���

!.�

���3D�
,+��;��
��L��
��< 0 (0) ����;�
�< �
���

!.�

����3D�
,+��;��
��L��
��< 0 (0) ����;�
��< �
���

!.�

�����3D�
,+��;E���
��< 0 (0) ���;�
�< �
�

a – U-Mann Whitney test, b – test Ch-2

A P value of <0.05 is considered statistically significant. Data are presented as number (percentage).
CVD: cardiovascular disease; HDL-cholesterol: high-density cholesterol; WC: waist circumference
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Table  IV.  The clinical characteristics (including anthropometric measurements) of four groups divided according to AHA criteria.
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�������
���

��
������
���

�����������
���

������������
��� Pa

K�;O< ���;��
�< ��;��
�< 59 (53,6) ���;��
�< �ST�
��

��������	
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� ��
� ��
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� ��B

��S'�
��C���B
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��C�
��B
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��
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� ��B
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��B
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a

A P value of <0.05 is considered statistically significant. Data are presented as number (percentage) and median. 
BMI: body mass index, HC: hip circumference; VAI: visceral adipozity index; WC: waist circumference; WHR: waist to hip ratio; 

Table  V.  The metabolic profile of groups divided according to AHA criteria. 
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� ��
� ��B
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� �
� �
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�����C�
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���S'��
����C�
��B

���S'��
����

a

A P value of <0.05 is considered statistically significant. Data are presented as median. 
Conversion factors to SI units are as follows: for TC, 0.0259; HDL, 0.0259; TG, 0.0113; LDL, 0.0259; fasting glucose, 0.0555; fasting insulin, 6.945
HDL-cholesterol: high-density lipoprotein cholesterol; LDL-cholesterol: low-denisty lipoprotein cholesterol; TC: total cholesterol; TG: triglycerides; 
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Table  VI .  Characteristics of ROC curves used for the identification of optimum cut-off values of IDF metabolic syndrome definition criterion used to diagnose metabolic 
syndrome in women with PCOS.
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 aP<0.01 bP<0.0001
A P value of <0.05 is considered statistically significant. Data are presented as AUC [95% intervals]. Senisitivity and specificity are presented as percentage. 
Conversion factors to SI units are as follows: for  HDL, 0.0259; TG, 0.0113; fasting glucose, 0.0555; 
AUC: area under the ROC curve; HDL-cholesterol: high-density lipoprotein cholesterol; TC: total cholesterol; TG: triglycerides; WC: waist circumference.
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Table  VI I .  Characteristics of ROC curves used for the identification of optimum cut-off values to identify metabolically unhealthy patients in the group of PCOS patients.
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Table  VI I I .  Characteristics of ROC curves used for the identification of optimum cut-off values to identify metabolically unhealthy patients in the control group.
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