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ABSTRACT 
 

Background: PCOS is the most common endocrine disorders with a potential to cause short- 
and long-term comorbidities especially T2DM. The present study was conducted to determine 
the prevalence of PCOS among type 2 diabetic patients in Duhok City, Kurdistan Region of 
Iraq. 
Methods: This study is an observational study conducted through cross-sectional design. Type 
2 diabetic women (n = 200) at reproductive age were included. PCOS was confirmed using the 
clinical, hormonal and radiological findings according to Rotterdam criteria. Data of the study 
are determined in frequency distribution whether mean and standard deviation or frequency 
and percentage. 
Results: The prevalence of PCOS was high (81.5%) among type 2 diabetic women. The 
frequency of clinical findings in the type 2 diabetic patients revealed that majority of them had 
clinical feature and hormonal features while 77% of them had positive ultrasound features, 
49% were newly diagnosed diabetic patients and 44.5% of the patients on metformin 
medication.  
Conclusions: PCOS is highly prevalent in type 2 diabetic patients. In-depth research is 
required to determine the appropriate methods to identify susceptible women including genetic 
studies in order to prevent or treat or limit the implications.   
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olycystic Ovary Syndrome (PCOS) is 
the most common endocrine disorders 

and most common cause of infertility in 
women affecting about 6-15% of women at 
reproductive age1, characterized by 
elevated androgen hormone, menstrual 
irregularities, and/or small cysts on one or 
both ovaries2. PCOS often coexist with 
other conditions such as dysglycemia and 
insulin resistance, that range from impaired 
glucose tolerance to type 2 diabetes 
mellitus (T2DM)3, hyperandrogenism4, 

reproductive disturbances and 
oligo/anovulation1, and women may 
develop or be at higher risk for several 
serious health conditions especially if they 
are overweight such as heart disease, 
diabetes mellitus, high blood pressure, high 
level of low-density lipoprotein (LDL 
cholesterol), sleep apnea, stroke5, and 
susceptible to develop anxiety, depression 
and chronic stress with poorer ego-
resiliency6.  
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Because of complexity of PCOS, diagnosis 
can be challenging, there are many sets of 
criteria for diagnosis of PCOS such as 
National Institutes of Health (NIH) Criteria 
(Stein and Leventhal are credited in 1935), 
Rotterdam Criteria (European Society for 
Human Reproduction and Embryology and 
the American Society for Reproductive 
Medicine adopted this set of criteria in 
2003), Androgen Excess Society (AES) 
Criteria in 2006, Evidence-Based 
Guidelines published in 2013 by the 
Endocrine Society and the 2018 
International Evidence-Based Guideline7.  
All the aforementioned sets share potentials 
and limitations but the main principles 
depend on menstrual irregularity, hormonal 
abnormality and presence of ovarian 
morphology8. Furthermore, insulin 
resistance is a noticeable feature in women 
with PCOS, which occurs in 70-95% of 
women with PCOS who are overweight and 
30-75% of women with PCOS who are 
normal or underweight9.  
Many studies present the link between 
glucose intolerance and PCOS. A recent 
study presents a direct association between 
the risk of T2DM in women with PCOS and 
the overweight/obesity status especially 
during early adulthood10.  
Prevalence of diabetes mellitus is expected 
to increase rapidly. In Iraq, it is estimated 
that the number of diabetics exceed 1.7 
million11. More than 90% are T2DM which 
is a major cause of premature illness and 
death and an increased risk of 
cardiovascular diseases12,13.  
Meanwhile, maintaining healthy weight 
leads to significant reduction of T2DM risk 
in women with PCOS3. Pelusi et al. (2004) 
concluded that women with PCOS have 5-
10 folds increase risk of glucose intolerance 
than normal women which is not limited to 
a single ethnic group14. Long et al. (2022) 
states that PCOS is common in female 
patients with T2DM or at risk of developing 

T2DM mainly at childbearing age, 
therefore, screening and prevention of 
PCOS is considered very important15.  
The goal of this study is to find out how 
common is PCOS among women with 
T2DM, and ascertain the relationship 
between PCOS and T2DM in Duhok City, 
Kurdistan Region of Iraq. 
METHODS 
This study is an observational study 
conducted through cross-sectional design at 
Azadi Teaching Hospital in coordination 
with Maternity and Gynecology Teaching 
Hospital in Duhok City on 200 cases. The 
study conducted from April 15th to 
September 15th, 2023.  
Female patients at reproductive age (18 - 49 
years according to World Health 
Organization definition) that meet criteria 
of T2DM (FBS ≥ 126 mg/dl, RBS ≥ 200 
mg/dl, HbA1c ≥ 6.5% according to 
American Diabetes Association criteria) 
and PCOS (Clinical, hormonal, radiological 
findings according to Rotterdam criteria, 
presence of two of three of the following 
criteria: presence of menstrual irregularity 
as oligo‐anovulation, clinical/biochemical 
signs of hyperandrogenism (LH: 10-20 
mIU/ml, FSH: 4-8 mIU/ml, Prolactin: more 
than 20 mIU/ml, Ratio of LH:FSH is 2:1) 
and polycystic ovaries seen on 
ultrasonography antral follicular excess on 
ultrasound with ≥12 follicles from 2 mm to 
9 mm per ovary and/or ovarian volume ≥10 
ml in at least one ovary)) are included in the 
study. While pregnant women and patients 
with other diseases that result in excess 
androgen (e.g., Cushing's syndrome, 
hyperprolactinemia, thyroid dysfunction, 
and tumors), congenital adrenal 
hyperplasia, malabsorptive disorder, eating 
disorder, post-menopause, a history of 
bariatric surgery, liver, renal disease and 
missing data in patient charts were 
excluded. Data collection from medical 
records are mined including age, 
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height, weight, body mass index (BMI), 
any menstrual disturbance 
(oligomenorrhea/primary or secondary 
amenorrhea), hirsutism, acne, male 
alopecia, or infertility (primary 
or secondary) are just a few of the variables 
that were collected, hormonal test profile 
and ultrasonography.  
Data of the study are determined in 
frequency distribution whether mean and 
standard deviation or frequency and 
percentage. The statistical calculation 
performed by Statistical Package for Social 
Sciences version 27.0 (SPSS; IBM; USA).  
All scientific and ethical consideration have 
been taken into consideration, the study 

obtained the approval of Scientific 
Committee at College of Medicine, 
University of Duhok and Research Ethics 
Committee at Duhok Directorate General of 
Health. Before patients’ interview each 
patient were informed about the aim of the 
study and the confidentiality of their data as 
well as their rights to refuse or participate 
in the present study were confirmed, then 
all subjects gave oral and written consent 
prior to participation in the study. 
RESULTS 
The sociodemographic characteristics of 
the 200 study subjects shows that most 
common age group were 35 - 44 years old; 
married with 1-3 children (Table: 01). 

Table 01: Sociodemographic characteristics of the study sample (diabetic patients) 
Characteristic No. % 
18 - 24 15 7.5 
25 - 34 6<4 32.0 
35 - 44 100 50.0 
45 - 49 21 10.5 
Duhok 174 87.0 
Shekhan 13 6.5 
Zakho 5 2.5 
Semel 4 2.0 
Bardarash 3 1.5 
Amedi 1 0.5 
Married 179 89.5 
Single 21 10.5 
Nullipara 43 21.5 
1 - 3 76 38.0 
4 - 6 55 27.5 
7 - 11 26 13.0 

Total 200 100.0 
 

The mean age of the study population was 
36, the mean number of children was 3, the 

mean BMI was 31 (kg/m2) and the mean 
glycemic index was 7 (Table: 02). 
 

Table 02: Descriptive statistics of the study 200 type 2 diabetic patients 
Characteristic No. Minimum Maximum Mean Standard Deviation 

Age (years) 200 18 51 36.29 7.18 
No. of children 200 0 11 3.20 2.62 
LH (mIU/ml) 197 1.00 66.70 16.01 10.48 
FSH (mIU/ml) 197 2.00 64.00 8.49 4.86 
Prolactin (mIU/ml) 192 1.70 49.00 25.59 8.86 
BMI (kg/m2) 200 17.7 44.1 31.09 4.54 
HbA1c (%) 200 4.89 12.90 7.19 1.03 
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The frequency of clinical findings in the 
type 2 diabetic patients revealed that 
majority of them had clinical feature and 
hormonal features while 77% of them had 
positive ultrasound features, 81.5 % had 

positive diagnosis of PCOS according to 
Rotterdam criteria, 49% were newly 
diagnosed diabetic patients and 44.5% of 
the patients on metformin medication 
(Table: 03). 

Table 03: Clinical characteristics of the study sample (diabetic patients) 
Characteristic No. % 

Clinical features 
Positive 195 97.5 
Negative 5 2.5 

US features 
Positive 154 77.0 
Negative 46 23.0 

Hormone  
Positive, hormone done 194 97.0 
Negative, hormone not done 6 3.0 

PCOS diagnosis 
Positive 163 81.5 
Negative 37 18.5 

DM 
Old 81 40.5 
New 119 59.5 

Medication 

Metformin 89 44.5 
Clomiphene 0 0.0 
Letrozole 4 2.0 
Metformin+Clomiphene 17 8.5 
Metformin+Letrozole 13 6.5 
None 77 38.5 

 

A significant relation between PCOS 
diagnosis and the age, marital status, 
number of children and medications had 

been found (p=0.003, 0.016, 0.012, 0.026 
respectively) (Table: 04) (Figure: 01, 02, 
03). 

Table 04: Characteristics of the study sample (n = 200) by PCOS diagnosis 

Characteristic 
Positive (n=163) Negative (n=37) Total P 

value* No. % No. % No. % 

Age (years) 

18 – 24 15 100.0 0 0.0 15 100 

0.003 
25 – 34 58 90.6 6 9.4 64 100 
35 – 44 77 77.0 23 23.0 100 100 
45 – 49 13 61.9 8 38.1 21 100 

Marital status 
Married 142 79.3 37 20.7 179 100 

0.016 
Single 21 100.0 0 0.0 21 100 

No. of 
children 

Nullipara 41 95.3 2 4.7 43 100 

0.012 
1 – 3 63 82.9 13 17.1 76 100 
4 – 6 42 76.4 13 23.6 55 100 
7 – 11 17 65.4 9 34.6 26 100 

DM 
Old 61 75.3 20 24.7 81 100 

0.063 
New 102 85.7 17 14.3 119 100 

Medications 

Metformin 70 78.7 19 21.3 89 100 

0.026 
Letrozole 4 100.0 0 0.0 4 100 
Metformin+Clomiphene 12 70.6 5 29.4 17 100 
Metformin+Letrozole 8 61.5 5 38.5 13 100 
None 69 89.6 8 10.4 77 100 

* Based on Chi square or Fisher’s exact test. 
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A statistically significant higher level of LH 
in those with positive PCOS  

diagnosis compared to negative diagnosis 
of PCOS (p=<0.001) (Table: 05). 
 

 
Figure 01: Significant relationship between age group and PCOS diagnosis 

 

 
Figure 02: Significant relationship between marital status and PCOS diagnosis 
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Figure 03: Significant relationship between medication and PCOS diagnosis 

Table 05: Comparison of means between diabetic patients with PCOS, and diabetic patients without PCOS 

Item 
PCOS diagnosis 

P value* Positive (n = 163) Negative (n = 37) 
Min. Max. Mean SD Min. Max. Mean SD 

LH (mIU/ml) 1.00 66.70 17.28 10.99 2.00 23.91 10.31 4.63 < 0.001 
FSH (mIU/ml) 2.02 64.00 8.38 5.03 2.00 22.30 8.96 4.00 0.522 
Prolactin (mIU/ml) 1.70 49.00 25.95 9.02 6.60 39.00 23.88 7.98 0.218 
HbA1c (%) 4.89 10.30 7.08 0.86 5.90 12.90 7.68 1.49 0.022 
BMI (kg/m2) 17.7 44.1 31.0 4.7 25.0 38.1 31.7 3.8 0.394 

SD: Standard Deviation. 
* Based on unpaired (independent) t-test. 
DISCUSSION  
PCOS is a common hormonal disorder with 
a potential to cause short- and long-term 
comorbidities2,16.  
The present study is conclusive with all the 
previous research that described the relation 
between PCOS and diabetes mellitus in 
which diabetic women had PCOS more 
frequently than healthy women. In 
reference to the age, a significant relation 
between the presence of PCOS and 
reproductive age has been established 
across all age group especially 35 to 44 
years old. This is comparable to Hsu (2013) 
and Falcetta et al. (2021) findings that aging 
is associated with metabolic disturbances 

and clinical and biochemical 
hyperandrogenism17,18.  
The present study also determined that 
married diabetic women are more 
susceptible to PCOS, in this regard, 
Choudhary et al. (2017) finds that the 
overall prevalence of PCOS were higher 
among unmarried women19.  
The prevalence of PCOS among diabetic 
women was 81.5% in this study population 
according to Rotterdam score, among them 
77% of them had positive ultrasound 
features, 49% were newly diagnosed 
diabetic patients and 44.5% of the patients 
were already on metformin medication.  
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The association between the risk of T2DM 
in women with PCOS and the 
overweight/obesity status especially during 
early adulthood is an established fact10.  
Additionally, PCOS women have 5-10 
folds increase risk of glucose intolerance 
than normal women14. Data by World 
Health Organization estimate that 8-13% of 
women at reproductive age are suffering 
from PCOS and around 70% of them 
remain undiagnosed causing anovulation 
and infertility20.  
Our study revealed that the mean age was 
36 years old, the mean number of children 
was 3, the mean BMI was 31 (kg/m2) and 
the mean glycemic index was 7%.  
Meanwhile, Deswal et al. (2020) yielded 27 
surveys with a pooled mean prevalence of 
21.27%21. The prevalence concluded in 
this study is considered relatively high 
compared to the aforementioned facts and 
the main reasons can be summarized as: 
small size of sample (this can be considered 
as a limitation of the study), the fact that the 
study targeted diabetic women and most of 
them had visited the hospital already 
complaining of menstrual abnormality 
and/or infertility. 
In conclusion, the prevalence of PCOS 
among women with T2DM involved in this 
study was found to be relatively high. 
Moreover, the frequency of clinical 
findings revealed that majority of women 
with PCOS had clinical feature and 
hormonal features while 77% of them had 
positive ultrasound features, 81.5 % had 
positive diagnosis of PCOS according to 
Rotterdam criteria. Finally, even though, 
plenty of studies documented the relation 
between PCOS and diabetes mellitus, 
further in-depth research are required to 
determine the appropriate methods to 
identify susceptible women including 
genetic studies in order to prevent or treat 
or limit the implications. 
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
  پوختھ
  

ھا  پارضزگھل  دووێ ێژ جور ێکرھش  نضخوشھن ڤدنا صدانھلک ضھ نكض سیکەفر اییخوشھن
  عیراق  –ص دھوک/ھھرضما کوردستان


  ھیی ھ  نضانیکو ش  یھ  ئندوكراینى  نضكچون یضت  نیترڤلاربھ ھ ژ ب  کیئ  یدانھلکضھ  نكضسیکەفر  ایخوشھن  و ئارمانج: پضشھکی

  ۆ ب ھنی کولڤھ  ف ھئ  , ێ دووێژ جور   ێکرھش  ا یخوشھن یت ھبی ب تا  ن یھژخای و در  ن یھکورتخا   ن یضخوشھن یصرھ گھئ  ھ تی بب
جور  ێکرھش  نضخوشھن  ڤ دنا  صدانھلکضھ  نكضسیک ەفر  ای خوشھن  بوناڤلاھب  ارکرناید دووێ ژ  ل    نجامدان ھئ   یھھات  ێ 

 . عیراق –رضما كوردستان ھھ  پاریزگھھا دھوکص/

  تضن ئافره   ،کرن  یھھات  نیزا ید  کشنیکرووس_س  کاضکو ب ر  یھ  یصر یدڤچا  کاھن یکول ڤھ  ھن یکول ڤھ  فھ ئ  :كولینص رضكضن ڤھ 
  ص دانھلکضھ نكضسیک ەفر یت.دگر ڤھب خو زاوزیص دا  یص ژ  د ) ٢٠٠= ژمارا وان( ێ دووێ جورى ژ ھھ  ێکرھش ا یخوشھن

. كرنھاتینھ   ردامھوتڕ  نضر ھفیپ   یڤلد  رێسونھ و    ىھورمون كلینیكى و پشكنینا    نای (پشکن  نانایپشتراستکرن ب کارئ   ھتیدھ
  ژا ی و ر  ینسض کویفر   انیبن   تضكرا  انی  لادانى ستاندارد چ  نھاردکیدا د  ینسضنکو ی فر  شکرناھد داب   صنیکول ڤھ  زانییارضن

 ی.دھس

 ھی،ھ ێ دووێجورژ  یکرھش ای خوشھن  تضنئافرهدناف بۆ %)  81.5(  صدانھلکض ھ نكضسیکەفر بووناڤلاھب ژاض ر :نجامئھ 
و    یکین یکل  نیندھ تمھ بی وان تا  ایکو پتر  ت ھرکەد ێ دووێجور ژ   ێکرھش ا یخوشھدناف ن یکین یکل  ت ضنی پشکن  اینسض کویفر
  فی تەژ وان پوز  )% 81.5رضژا (  . فتنھرکەد  ی نضر ھدا ئ  ی رھژ وان د سون   )% 77(  دا  ی کھمەدد  بوون ھھورموناتن ھ  نیض
فر  تنھرکەد نو  )% 49(   روام ھ وتڕ  ن ضریڤھپ   ف یلد  بوون ھھ  ص دانھلک ضھ  نكضسیک ەکو  کو    شانکرن یستن ەد  ھن یھات  یژ 
  .نایبکاردئ  نیتفورمی م صرمان ەد خوشانھژ ن )% 44.5و (. ھیھ ێکرھش ایخوشھن

  ن ضن یکولڤھ  گرنكھ   ى.ێ دووێ ھھژ جور  ێکرھش  نضخوشھن   تضنئافره   دناف  ڤھلاھب  زۆر  صدان ھھلک  نكضسیکەفر  :نجامرئھ ده
  ى نچی  نضن یکول ھف كخوشیص وه بۆ ڤص جۆرێ نھ  ەئامادتضن ئافره ارکرنا یبو د  یگونجا کا یر ارکرنا ی کرن بو د ھن ضبھ ترزضده 
  ص. بو توشبوون  یکەدانانا سنور انی  رکرنھسەچار انی لانیھھن  ماەرھب م

 

 




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  الخلاصة 

  
دھوك،  محافظة في الثاني  مرض السكري من النوعالنساء المصابین ببین  تكیس المبایضمتلازمة 

  العراق –إقلیم كردستان 
  

  اضطرابات متلازمة تكیس المبایض ھي أكثر اضطرابات الغدد الصماء شیوعا مع إمكانیة التسبب في   :الخلفیة والأھداف
انتشار متلازمة    معرفة مدى. أجریت الدراسة الحالیة لخصوصا النوع الثاني من مرض السكرى قصیرة وطویلة الأجل  

  الثاني في محافظة دھوك، أقلیم كردستان العراق. تكیس المبایض بین مرضى السكري من النوع 

  قلیم كردستان أالتي تقدم علاج غسیل الكلى في محافظة دھوك،    كزھذه دراسة مقطعیة أجریت في المرا  :البحث طرق  
  حالة مسجلة تم تشخیصھا على أنھا فشل كلوي مزمن تتطلب علاج غسیل الكلى.  171. تم تضمین ما مجموعھ  العراق

 عددھنالسكري (النوع الثاني من مرض  تم تضمین النساء المصابات ب،  خلال التصمیم المقطعيھذه الدراسة أجریت من  
باستخدام)  200=   المبایض  تكیس  متلازمة  تأكید  تم  الإنجاب.  سن  السریري    في  الھرمونیة  الفحوصات    و الفحص 
وفقا لمعاییر روتردام. تم تحدید بیانات الدراسة في التوزیع التكراري سواء المتوسط والانحراف المعیاري أو   السونارو

  التردد والنسبة المئویة. 

. كشف  الثاني٪) بین النساء المصابات بالسكري من النوع  81.5كان انتشار متلازمة تكیس المبایض مرتفعا (  :النتائج
میزات سریریة ومیزات ھرمونیة بینما    نأن معظمھم لدیھ  الثانيتواتر النتائج السریریة في مرضى السكري من النوع  

لدى الصوتیة، و  )٪77(  كان  بالموجات فوق  إیجابیة  میزات  تكیس  )  ٪81.5(منھم  لمتلازمة  إیجابي  تشخیص  لدیھم 
من المرضى    )٪44.5(و  النوع الثاني  تم تشخیصھم حدیثا بمرضى السكري)  ٪49( المبایض وفقا لمعاییر روتردام، و

  المیتفورمین.  دواءالذین یتناولون 

. ویلزم  الثاني مرضى السكري من النوع  ب   عند النساء المصابات   متلازمة تكیس المبایض منتشرة بشكل كبیر  الاستنتاجات:
إجراء بحوث متعمقة لتحدید الطرق المناسبة لتحدید النساء المعرضات للإصابة بما في ذلك الدراسات الجینیة من أجل  

  .منع الآثار المترتبة علیھا أو علاجھا أو الحد منھا

  

 

  
  
  
  


