
Iran J Reprod Med Vol. 12. No. 12. pp: 811-816, December 2014 Original article 

 

The relationship between clinicobiochemical markers 
and depression in women with polycystic ovary 

syndrome 
 
Mohammad Ehsan RahiminejadP

1
P M.D., Amirhossein MoaddabP

2
P M.D., Soghra RabieeP

3
P M.D., Farzaneh 

Esna-Ashari P

4
P M.D., Shiva BorzoueiP

5
P M.D., Seyyed Mohammad HosseiniP

1
P M.D. 

 
1. Research Center of Behavioral 

Sciences and Dependency, 
Hamedan University of Medical 
Sciences, Hamedan, Iran. 

2. Department of Obstetrics and 
Gynecology, Baylor College of 
Medicine, Houston, TX, USA. 

3. Department of Obstetrics and 
Gynecology, Hamedan 
University of Medical Sciences, 
Hamedan, Iran. 

4. Department of Community 
Medicine, Hamedan University 
of Medical Sciences, Hamedan, 
Iran. 

5. Department of Internal 
Medicine, Hamedan University 
of Medical Sciences, Hamedan, 
Iran. 

 
 
 
Corresponding Author: 
Mohammad Ehsan Rahiminejad, 
No.399, Shahrdari Blvd., 
Hamedan, Iran. 
Email: me_rahiminejad21@yahoo.com 
67TTel: 67T(+98) 813 8211147 
 
Received: 17 July 2013 
Revised: 23 June 2014 
Accepted: 13 September 2014 

Abstract 
Background: Previous studies have demonstrated that clinical features of 
16TPolycystic ovary syndrome 16T (PCOS) are associated with a lower degree of health, 
self, and sex satisfaction. 
Objective: Our study aimed to investigate possible associations between depression 
and different clinicobiochemical markers of PCOS. 
Materials and Methods: In a cross-sectional analytic study, 120 PCOS women 
aged 18-45 yr, were enrolled. Beck Depression Inventory was used to assess 
depression. Also, all participants underwent biochemical studies. Individuals with 15 
points and more in Beck test were referred to a psychiatrist to participate in a 
complementary interview for the diagnosis of depression based on Diagnostic and 
Statistical Manual of Mental Disorders IV (DSMIV-TR) criteria. 
Results: Among the study participants, 82 women (68.3%) were non-depressed, and 
38 patients (31.7%) had some degrees of depression. According to the psychiatric 
interview, 10 patients (8.3%) had major depression, 22 patients (18.3%) had minor 
depression and 6 patients (5%) had dysthymia. We failed to show any significant 
difference in body mass index, hirsutism, infertility, serum total testosterone, lipid 
profile, and the homeostasis model assessment of insulin resistance (HOMA-IR) 
between depressed and non-depressed subjects (p>0.05). Using Spearman 
correlation, we did not find a positive correlation between BDI scores and 
clinicobiochemical markers for all PCOS subjects (-0.139≤r≤+0.121, p>0.05). 
Conclusion: In spite of high rate of depression in women with PCOS, there was no 
significant association between Clinicobiochemical Markers and depression. 
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Introduction 

 
olycystic ovary syndrome (PCOS) is 
the most common endocrine 
disorder among women of 

reproductive age, affecting 4-18% of these 
women (1, 2). It has significant clinical and 
biochemical sequelae, including reproductive 
features (such as infertility, 
hyperandrogenism, and hirsutism) and 
metabolic derangements (such as obesity, 
insulin resistance, impaired glucose tolerance, 
type II diabetes mellitus, and adverse 
cardiovascular risk profiles) (3).  

In addition, women with PCOS have a 
greater degree of mood dysfunction, 
psychiatric disorders and emotional distress 
than women without PCOS (4, 5). A recent 
systematic review and meta-analysis of 12 
published comparative studies between 

women with PCOS and healthy controls 
revealed higher depression and anxiety 
scores in patients with PCOS, is associated 
with Body Mass Index (BMI) (6).  

In addition, previous studies have 
demonstrated that the clinical features 
associated with PCOS, such as physical 
appearance (hirsutism, obesity and acne), 
menstrual abnormalities (oligomenorrhoea) 
and infertility are associated with a lower 
degree of satisfaction with health, self, and 
sex affecting Health Related Quality of Life 
(HRQoL) (7, 8). Despite this proved issue, the 
association between infertility, biochemical 
hyperandrogenism, hirsutism, acne, body 
image and depression is still controversial (9). 
Depression is a major public health problem in 
both developed and developing countries and 
a leading cause of disability and global 
disease burden (10, 11).  
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Surveys in the United States have shown 
that major depressive disorder (MDD) based 
on the Diagnostic and Statistical Manual IV 
(DSM-IV) affects approximately 14.8 million 
American adults or about 12-14% of the 18-44 
year-old American women in a given year (12, 
13). Furthermore, it is well known that MDD is 
more prevalent in women than in men (14). In 
Iran, based on a systematic review the 
prevalence of MDD among Iranian adults is 
4.1% and women are more likely to have 
MDD, approximately 1.95 times more than 
men (15). In the literature, depression in 
women with PCOS has a wide range of 
prevalence rates, reported between 14% and 
64% (16). In Shakerardekani's study the 
prevalence of depression in PCOS women 
was 45% according to Beck Depression 
Inventory (BDI) (17). It seems that social and 
cultural differences and various assessment 
methods have led to this wide range of 
prevalence rates. This shows the necessity for 
further studies in different ethnic groups 
worldwide (16). 

The aim of this study was to investigate the 
rate of depression among women with PCOS, 
and to analyze associations between 
depression and different clinicobiochemical 
markers of PCOS. 
 

Materials and methods 
 

A total of 120 women were enrolled in this 
cross-sectional study. 18-45 year-old PCOS 
women who referred to gynecology clinics of 
Fatemieh Hospital, Hamedan, Iran were 
enrolled after providing an adequate 
explanation and obtaining written informed 
consent from January 2011 to July 2012. The 
study protocol was approved by the Research 
Ethics Committee of the university. The PCOS 
diagnosis was made based on history, clinical 
signs, physical examination, laboratory 
parameters and sonographic evidence, known 
as the Rotterdam Criteria (17).  

Based on the Rotterdam Criteria, PCOS is 
diagnosed if 2 out of 3 criteria are met: 1) 
oligoovulation and/or anovulation; 2) excess 
androgen activity; 3) polycystic ovaries (by 
gynecologic ultrasound). Other entities that 
would cause these problems were excluded. 
Exclusion criteria consisted of history of 
mental illness treatment, history of 
antidepressants or antipsychotics taken in the 
last three months and current hormonal 

therapy. Also women who had suffered from 
stressful life events such as accidents, loss of 
a family member or divorce in the past two 
years were excluded from the study. 

The individuals who met the study criteria 
underwent complementary investigation for 
height, weight, waist circumference and hip 
circumference. The hirsutism score was 
calculated based on Modified Ferriman-
Galwey scoring module by one gynecologist 
for all the participants. At the same time, 
demographic information form was completed 
and also Beck Depression Inventory (BDI) 
was used to assess depression. BDI 
questionnaire includes twenty one questions 
that the rating of patients’ response is variable 
from 0-63 points. The results of this study 
were placed in four categories, including no 
depression (0-15), mild depression (16-30), 
moderate depression (31-46) and severe 
depression (47-63). 

After initial screening, all the participants 
underwent biochemical and hormonal studies. 
These studies included triglycerides (TG), total 
cholesterol, low-density lipoprotein (LDL), 
high-density lipoprotein (HDL), total 
testosterone (TT), and fasting glucose and 
insulin levels. The Homeostasis Model 
Assessment of Insulin Resistance (HOMA-IR) 
was used to evaluate insulin resistance 
(fasting glucose (μU/L)× fasting insulin 
(mmol/L)/ 22.5). The patients who got 15 
points or more in BDI were referred to a 
psychiatrist to participate in an interview for 
diagnosis of depression based on Diagnostic 
and Statistical Manual of Mental Disorders IV 
(DSMIV-TR) criteria. According to DSMIV-TR 
criteria, patients were divided into 3 categories 
of major depressive disorder, minor 
depressive disorder and dysthymia (Figure 1) 
(18). 
 
Statistical analysis 

In this study convenience sampling was 
used. The sample size was based on a study 
by Hollinrake et al (19). Taking a 95% 
confidence level, 10% precision, 21% 
prevalence of depression and 20% potential 
loss. The required sample size was estimated 
to be 120. SPSS Statistical Package for the 
Social Sciences, version 17.0, SPSS Inc, 
Chicago, Illinois, USA) was used for data 
analysis. Data were expressed as mean±SD 
or as percentages. Univariate analysis was 
used with Student’s t test and chi-squared test 
to compare independent groups. Spearman 
correlation was used to examine the 
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relationship between BDI scores and other 
clinicobiochemical markers of PCOS. The limit 
for statistical significance was set at p<0.05. 
 

Results 
 

Among all participants, 82 (68.3%) patients 
were non-depressed, and 38 (31.7%) patients 
had various degrees of depression. Based on 
the Beck Inventory scores, 28 (23.3%) 
patients suffered from mild depression, 9 
(7.5%) had moderate depression, and one 
patient (0.8%) had severe depression. The 
mean age of individuals in the non-depressed 
and depressed patients were 23.6±4.7 and 
24.8±4.6 year, respectively, with no significant 
differences (p=0.192). Based on psychiatric 
interview, 10 patients (8.3%) had MDD, 22 
(18.3%) had minor depression and 6 patients 
(5%) suffered from dysthymia. There was no 
difference in the frequency of depression 
relative to marital status. Of the 82 non-
depressed patients 41 (50%) were married 
and 41 (50%) were single. Of 38 depressed 
patients 17 (44.7%) were married and 21 
(51.3%) were single (p=0.591).  

The mean BMI in non-depressed patients 
was 24.8±4.3, which was not significantly 
different from that in depressed patients 
(24.96±5.01) (p=0.177). The assessment for 
hirsutism showed that among 38 depressed 
patients, 23 (60.5%) and of 82 patients 
without depression 38 patients (46.3%) had 

hirsutism. The present study failed to show 
any significant differences in serum TT, TG, 
total cholesterol, LDL, HDL and HOMA-IR 
between depressed and non-depressed 
patients.  

In addition, these measurements revealed 
no differences between patients with mild and 
moderate depression. Table I presents a 
comparison of the clinical and biochemical 
parameters among depressed and non-
depressed patients. Investigation of infertility 
in patients showed that 28 (34.1%) of non-
depressed patients suffered from infertility, 11 
(13.4 %) had been fertilized and 43 (52.5%) 
had unknown fertility status. Among 
depressed patients, 7 (18.4%), 8 (21.1%) and 
23 (60.5%) patients had infertility, had been 
fertilized and had unknown fertility status, 
respectively. 

No differences were found in infertility 
prevalence based on depression status in 
women with PCOS. All the individuals were 
asked about their main concern for health 
issues related to their disease; 42 patients 
(35%) considered hirsutism as their most 
important concern, while 27 patients (22.5%) 
and 44 patients (36.7%) believed obesity and 
infertility were their main concerns, 
respectively. Using Spearman correlation, we 
did not find a positive correlation between BDI 
scores and clinicobiochemical markers for all 
PCOS subjects (-0.139≤r≤+0.121, p>0.05) 
(Table II). 

 
 
 
Table I. Comparison of demographic and clinicobiochemical markers between depressed and non-depressed patients based on Beck 
Inventory scores 

 No depression (n=82) Depression (n=38) p-value 
Beck 7.89 ± 4.34 25.45 ± 8.83  
Age (yr) 23.6 ± 4.7 24.8 ± 4.6 0.192a 

Testosterone (ng/mL) 0.66 ± 0.18 0.73 ± 0.16 0.634a 

TG (mg/dl) 132.70 ± 59.96 136.89 ± 49.81 0.739a 

LDL (mg/dL) 106.54 ± 21.97 112.58 ± 23.50 0.554 a 
HDL (mg/dL) 44.11 ± 6.95 44.11 ± 6.54 0.359 a 
Cholesterol (mg/dL) 170.37 ± 21.66 174.63 ± 22.91 0.366 a 
HOMA-IR 1.40 ± 0.53 1.34 ± 0.51 0.746 a 
BMI (kg/m2)  24.8 ± 4.3 24.9 ± 5.1 0.177 a 
Marital status    
 Married 41 (50%) 17 (44.7%) 0.591 b  Single 41 (50%) 21 (55.3%) 
Infertile    
 Yes 28 (34.1% 7 (18.4%) 

0.177 b  No 11 (13.4%) 8 (21.1%) 
 Unknown 43 (52.5%) 23 (60.5%) 
Hirsutism    
 Yes 38 (46.3%) 23 (60.5%) 0.148 b  No 44 (53.7%) 15 (39.5%) 

TG: triglycerides    LDL:98T low-density lipoprotein 98T  63TP

a
P 63TStudent’s t test 

HDL:98T high-density lipoprotein    98TBMI: Body Mass Index  P

b
Pchi-squared test 

HOMA-IR: homeostasis model assessment of insulin resistance ( fasting glucose (μU/L)× fasting insulin (mmol/L)/22.5) 
Hirsutism 63T(Modified Ferriman-Galwey score ≥ 6)  
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Table II. Spearman correlations between BDI and clinicobiochemical markers of PCOS 
 Testosterone LDL TG HDL Cholesterol BMI HOMA-IR 
BDI Score 
 Correlation Coefficient 0.121 0.108 0.072 0.032 0.064 0.012 -0.139 
 Sig. (2-tailed) * 0.189 0.239 0.435 0.731 0.485 0.899 0.131 

* Correlation is significant at the 0.05 level (2-tailed). 
TG: triglycerides    LDL: low-density lipoprotein  
HDL: high-density lipoprotein    BMI: Body Mass Index 
BDI: Beck Depression Inventory    HOMA-IR: homeostasis model assessment of insulin resistance 
 
 
 
 

 
Figure 1. Flow diagram of patients through the study protocol. 

 
Discussion 

 
The present study was performed to 

assess depression in patients with PCOS. We 
aimed to describe the signs and symptoms of 
PCOS differences between depressed and 
non-depressed subjects, respectively. In the 
present study, the rate of MDD was 8.3%, 
which is lower than that in other studies (6, 21, 
22). On the other hand, the overall rate of 
depression in our study was lower than 
previous study in Iran measured, by a similar 
method (31.7% vs. 45%) (17). Although these 
results show that the rate of MDD among 
PCOS patients with MDD in the general 
population has more than doubled. (4.1% vs. 
8.3%) (15). This result suggests that attention 
to psychological aspects should be 
considered in PCOS patients. 
 
Depression and clinical manifestations of 
PCOS 

Obesity, especially abdominal obesity, is a 
common characteristic of these patients, 
which compromises the patient's appearance 
and results in many esthetic problems for 
them (23). However, despite the variety of 
information about the impact of obesity on 
psychological stress and depression, in the 
present study the mean BMI did not differ in 
non-depressed and depressed patients. Our 
findings do not support the previous studies 
that considered obesity as a risk factor for 
depression in patients with PCOS (24, 25). 

Along with this study, some studies found no 
relationship between depression and obesity 
in patients with PCOS (6, 22). In the present 
study, hirsutism, as a clinical manifestation of 
PCOS, was not significantly different in 
depressed and non-depressed patients, 
inconsistent with some previous studies which 
considered hirsutism concomitant with higher 
grade of depression (26).  

In this study, infertility rate was 29.2%, and 
there was no significant association between 
infertility and depression in participants. It is 
worth mentioning that a great number of 
patients (55%) were not aware of their own 
ability to conceive, which might have resulted 
in misjudgment. Consistent with this study, 
Hollinrake et al found that on analysis of the 
PCOS group alone, similar numbers of 
depressed and non-depressed PCOS women 
reported a history of infertility (20). We found 
that PCOS patients considered infertility as 
the most important concern (36.7%). Since 
infertility treatment in these patients is 
feasible, with a systematic treatment and 
reassurance, the patient can reduce much of 
the concern. 
 
Depression and biochemical markers of 
PCOS 

To evaluate differences between 
depressed and non-depressed PCOS 
patients, we measured biochemical markers 
and compared them between the two groups. 
The relationship between depression and 

PCOS patients (n=120) 
(Underwent clinical assessment, 

biochemical and hormonal studies 
and completed BDI and demographic 

information forms) 

Depressed PCOS patients (n=38) 
Described as BDI score ˃15 (based on 

BDI score divided to mid, moderate 
and sever) 

 
Non-depressed PCOS patients (n=82) 

Referred to a psychiatrist 
(Based on DSMIV-TR criteria divided 

to major depressive disorder, minor 
depressive disorder and dysthymia) 
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insulin resistance, as one of the leading 
factors in the pathophysiology of PCOS, has 
been examined in a few studies which have 
shown conflicting results (26-28). Depression 
is associated with increased cortisol levels, 
increased sympathetic nervous system activity 
and decreased serotonin in the central 
nervous system. These features are also 
associated with insulin resistance (27).  

If depression affects insulin resistance, 
people with insulin resistance (e.g. patients 
with PCOS), who simultaneously suffer from 
depression, are exposed to metabolic 
condition changes which results in type II 
diabetic development. Timely and robust 
treatment of depression may be a good and 
appropriate strategy to prevent or reduce 
development of insulin resistance (27, 28). We 
found no significant differences in insulin 
resistance between the two groups. However, 
it seems that evaluation of relationship 
between insulin resistance and psychological 
stress in patients with PCOS needs to be 
investigated further. 

Women with PCOS may have clinical 
presentations or biochemical evidence of 
hyperandrogenism. Several studies have 
shown a correlation between the severity of 
depression and serum androgens (29-31). 
Despite absence of significant differences 
between the two groups, in this study the 
mean serum testosterone level in patients with 
depression was slightly higher than non-
depressed patients (0.74 vs.0.67). The results 
of the present study are similar to those 
reported by Hollinrake et al (20). Lipid profiles, 
including total cholesterol, HDL, LDL and TG, 
were also compared and no differences were 
found between depressed and non-depressed 
PCOS patients. 
 

Conclusion 
 

In spite of high rate of depression in 
women with PCOS, we failed to show an 
association between any of the 
clinicobiochemical markers and depression. 
However, like Farrell and Antoni, we 
emphasize that the physiological and 
psychological factors among women with 
PCOS are strongly interrelated and suggest 
that in medical management of PCOS both 
physiological and psychological approaches 
should be used (4). 

Acknowledgments 
 

This project financially was supported by 
Research Deputy of Hamadan University of 
Medical Sciences and Health Services. 
 

Conflict of interest 
 

The authors had no conflicts of interests to 
declare in relation to this article. 
 

References 
 
1. Diamanti-Kandarakis E, Kouli CR, Bergiele AT, 

Filandra FA, Tsianateli TC, Spina GG, et al. A survey 
of the polycystic ovary syndrome in the Greek island 
of Lesbos: hormonal and metabolic profile. J Clin 
Endocrinol Metab 1999; 84: 4006-4011. 

2. MarchWA, Moore VM, Willson KJ, Phillips DI, 
Norman RJ, Davies MJ. The prevalence of polycystic 
ovary syndrome in a community sample assessed 
under contrasting diagnostic criteria. Hum Reprod 
2010; 25: 544-551. 

3. Teede H, Deeks A, Moran L. Polycystic ovary 
syndrome: a complex condition with psychological, 
reproductive and metabolic manifestations that 
impacts on health across the lifespan. BMC Med 
2010; 8: 41. 

4. Farrell K, Antoni MH. Insulin resistance, obesity, 
inflammation, and depression in polycystic ovary 
syndrome: biobehavioral mechanisms and 
interventions. Fertil Steril 2010; 94:1565-1574. 

5. Veltman-Verhulst SM, Boivin J, Eijkemans MJ, 
Fauser BJ. Emotional distress is a common risk in 
women with polycystic ovary syndrome: a systematic 
review and meta-analysis of 28 studies. Hum Reprod 
Update 2012; 18: 638-651. 

6. Barry JA, Kuczmierczyk AR, Hardiman PJ. Anxiety 
and depression in polycystic ovary syndrome: a 
systematic review and meta-analysis. Hum Reprod 
2011; 26: 2442-2451. 

7. 67TElsenbruch S67T, 67THahn S67T, 67TKowalsky D67T, 67TOffner AH67T, 
67TSchedlowski M67T, 67TMann K67T, et al. Quality of life, 
psychosocial well-being, and sexual satisfaction in 
women with polycystic ovary syndrome. J Clin 
Endocrinol Metab 2003; 88:5801-5807. 

8. McCook JG, Reame NE, Thatcher SS. Health-related 
quality of life issues in women with polycystic ovary 
syndrome. J Obstet Gynecol Neonatal Nurs 2005; 
34: 12-20. 

9. Dokras A. Mood and anxiety disorders in women with 
PCOS. Steroids 2012; 77: 338-341. 

10. Meyer C. Depressive disorders were the fourth 
leading cause of global disease burden in the year 
2000. 84TEvid Based Ment Health 84T2004; 86T7 86T: 123. 

11. Ustun TB, Ayuso-Mateos JL, Chatterji S, Mathers C, 
Murray CJ. Global burden of depressive disorders in 
the year 2000. 84TBr J Psychiatry 84T2004; 86T18486T: 386-392. 

12. Hasin DS, Goodwin RD, Stinson FS, Grant BF. 
Epidemiology of major depressive disorder: results 
from the National Epidemiologic Survey on 
Alcoholism and Related Conditions. Arch Gen 
Psychiatry 2005; 62: 1097-1106. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Diamanti-Kandarakis%20E%5BAuthor%5D&cauthor=true&cauthor_uid=10566641
http://www.ncbi.nlm.nih.gov/pubmed?term=Kouli%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=10566641
http://www.ncbi.nlm.nih.gov/pubmed?term=Bergiele%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=10566641
http://www.ncbi.nlm.nih.gov/pubmed?term=Filandra%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=10566641
http://www.ncbi.nlm.nih.gov/pubmed?term=Tsianateli%20TC%5BAuthor%5D&cauthor=true&cauthor_uid=10566641
http://www.ncbi.nlm.nih.gov/pubmed?term=Spina%20GG%5BAuthor%5D&cauthor=true&cauthor_uid=10566641
http://www.ncbi.nlm.nih.gov/pubmed?term=Elsenbruch%20S%5BAuthor%5D&cauthor=true&cauthor_uid=14671172
http://www.ncbi.nlm.nih.gov/pubmed?term=Hahn%20S%5BAuthor%5D&cauthor=true&cauthor_uid=14671172
http://www.ncbi.nlm.nih.gov/pubmed?term=Kowalsky%20D%5BAuthor%5D&cauthor=true&cauthor_uid=14671172
http://www.ncbi.nlm.nih.gov/pubmed?term=Offner%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=14671172
http://www.ncbi.nlm.nih.gov/pubmed?term=Schedlowski%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14671172
http://www.ncbi.nlm.nih.gov/pubmed?term=Mann%20K%5BAuthor%5D&cauthor=true&cauthor_uid=14671172


Rahiminejad et al 

816                                                 Iranian Journal of Reproductive Medicine Vol. 12. No. 12. pp: 811-816, December 2014 

13. Kessler RC, Berglund P, Demler O, Jin R, Koretz D, 
Merikangas KR, et al. The epidemiology of major 
depressive disorder: results from the National 
Comorbidity Survey Replication (NCS-R). J Am Med 
Assoc 2003; 289: 3095-3105. 

14. Sadeghirad B, Haghdoost AA, Amin-Esmaeili M, 
Shahsavand Ananloo E, Ghaeli G, Rahimi-Movaghar 
A, et al. Epidemiology of major depressive disorder 
in Iran: a systematic review and meta-analysis. Int J 
Prev Med 2010; 1: 81-91. 

15. Cinar N, Kizilarslanoglu MC, Harmanci A, Aksoy DY, 
Bozdag G, Demir B, et al. Depression, anxiety and 
cardiometabolic risk in polycystic ovary syndrome. 
Hum Reprod 2011; 26: 3339-3345. 

16. Shakerardekani Z, Nasehi AA, Eftekhar T, 
Ghaseminezhad A, Ardekani MA, Raisi F. Evaluation 
of depression and mental health status in women 
with polycystic ovary syndrome. J Fam Reprod 
Health 2011; 5: 67-71. 

17. Broekmans FJ, Fauser BC. Diagnostic criteria for 
polycystic ovarian syndrome. Endocrine 2006; 30: 3-
11. 

18. Benazzi F. Various forms of depression. Dialogues 
Clin Neurosci 2006; 8: 151-161. 

19. Hollinrake E, Abreu A, Maifeld M, Van Voorhis BJ, 
Dokras A.  Increased risk of depressive disorders in 
women with polycystic ovary syndrome. Fertil Steril 
2007; 87: 1369-1376. 

20. Kerchner A, Lester W, Stuart SP, Dokras A. Risk of 
depression and other mental health disorders in 
women with polycystic ovary syndrome: a 
longitudinal study. Fertil Steril 2009; 91: 207-212. 

21. Dokras A, Clifton S, Futterweit W, Wild R. Increased 
risk for abnormal depression scores in women with 
polycystic ovary syndrome: a systematic review and 
meta-analysis. Obstet Gynecol 2011; 117: 145-152. 

22. Dixon JB, Dixon ME, O’Brien PE. Depression in 
association  with  severe  obesity.   Arch  Intern  Med  

2003;163: 2058-2065. 
23. 67TRasgon NL67T, 67TRao RC67T, 67THwang S67T, 67TAltshuler LL67T, 67TElman 

S 67T, 67TZuckerbrow-Miller J 67T, et al: Depression in women 
with polycystic ovary syndrome Clinical and 
biochemical correlates. J Affect Disord 2003; 74: 
299-304. 

24. 67TTrent M67T, 67TAustin SB67T, 67TRich M67T, 67TGordon CM67T. Overweight 
status of adolescent girls with polycystic ovary 
syndrome: body mass index as mediator of quality of 
life. Ambul Pediatr 2005; 5: 107-111. 

25. Bhattacharya SM, Jha A. Prevalence and risk of 
depressive disorders in women with polycystic ovary 
syndrome. Fertil Steril 2010; 94: 357-359. 

26. 67TOkamura F 67T, 67TTashiro A67T, 67TUtumi A67T, 67TImai T67T, 67TSuchi T67T, 
67TTamura D67T, et al. Insulin resistance in patients with 
depression and its changes during the clinical course 
of depression: minimal model analysis. Metabolism 
2000; 49: 1255-1260. 

27. 67TAdriaanse MC67T, 67TDekker JM67T, 67TNijpels G67T, 67THeine RJ67T, 
67TSnoek FJ67T, 67TPouwer F 67T. Associations between 
depressive symptoms and insulin resistance: the 
Hoorn Study. Diabetologia 2006; 49: 2874-2877. 

28. 67TWeber B67T, 67TLewicka S67T, 67TDeuschle M67T, 67TColla M67T, 67THeuser I67T. 
Testosterone, rostenedione and dihydrotestosterone 
concentrations are of elevated in female patients with 
major depression. Psychoneuroendocrinology 2000; 
25: 765-771. 

29. 67TKurita H67T, 67TMaeshima H67T, 67TKida S67T, 67TMatsuzaka H67T, 
67TShimano T67T, 67TNakano Y67T, et al. Serum 
dehydroepiandrosterone (DHEA) and DHEA-sulfate 
(S) levels in medicated patients with major 
depressive disorder compared with controls. J Affect 
Disord 2013; 146: 205-212. 

30. 67TAdali E67T, 67TYildizhan R67T, 67TKurdoglu M67T, 67TKolusari A67T, 67TEdirne 
T67T, 67TSahin HG67T, et al. The relationship between clinico-
biochemical characteristics and psychiatric distress 
in young women with polycystic ovary syndrome. J 
Int Med Res 2008; 36: 1188-1196. 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Kessler%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=12813115
http://www.ncbi.nlm.nih.gov/pubmed?term=Berglund%20P%5BAuthor%5D&cauthor=true&cauthor_uid=12813115
http://www.ncbi.nlm.nih.gov/pubmed?term=Demler%20O%5BAuthor%5D&cauthor=true&cauthor_uid=12813115
http://www.ncbi.nlm.nih.gov/pubmed?term=Jin%20R%5BAuthor%5D&cauthor=true&cauthor_uid=12813115
http://www.ncbi.nlm.nih.gov/pubmed?term=Koretz%20D%5BAuthor%5D&cauthor=true&cauthor_uid=12813115
http://www.ncbi.nlm.nih.gov/pubmed?term=Merikangas%20KR%5BAuthor%5D&cauthor=true&cauthor_uid=12813115
http://ananloo.es.lib.bioinfo.pl/auth:Ananloo,ES
http://ananloo.es.lib.bioinfo.pl/auth:Ananloo,ES
http://ghaeli.p.lib.bioinfo.pl/auth:Ghaeli,P
http://rahimi-movaghar.a.lib.bioinfo.pl/auth:Rahimi-Movaghar,A
http://www.ncbi.nlm.nih.gov/pubmed?term=Cinar%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21984577
http://www.ncbi.nlm.nih.gov/pubmed?term=Kizilarslanoglu%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=21984577
http://www.ncbi.nlm.nih.gov/pubmed?term=Harmanci%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21984577
http://www.ncbi.nlm.nih.gov/pubmed?term=Aksoy%20DY%5BAuthor%5D&cauthor=true&cauthor_uid=21984577
http://www.ncbi.nlm.nih.gov/pubmed?term=Bozdag%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21984577
http://www.ncbi.nlm.nih.gov/pubmed?term=Demir%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21984577
http://www.ncbi.nlm.nih.gov/pubmed?term=Hollinrake%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17397839
http://www.ncbi.nlm.nih.gov/pubmed?term=Abreu%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17397839
http://www.ncbi.nlm.nih.gov/pubmed?term=Maifeld%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17397839
http://www.ncbi.nlm.nih.gov/pubmed?term=Van%20Voorhis%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=17397839
http://www.ncbi.nlm.nih.gov/pubmed?term=Dokras%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17397839
http://www.ncbi.nlm.nih.gov/pubmed?term=Rasgon%20NL%5BAuthor%5D&cauthor=true&cauthor_uid=12738050
http://www.ncbi.nlm.nih.gov/pubmed?term=Rao%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=12738050
http://www.ncbi.nlm.nih.gov/pubmed?term=Hwang%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12738050
http://www.ncbi.nlm.nih.gov/pubmed?term=Altshuler%20LL%5BAuthor%5D&cauthor=true&cauthor_uid=12738050
http://www.ncbi.nlm.nih.gov/pubmed?term=Elman%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12738050
http://www.ncbi.nlm.nih.gov/pubmed?term=Elman%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12738050
http://www.ncbi.nlm.nih.gov/pubmed?term=Zuckerbrow-Miller%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12738050
http://www.ncbi.nlm.nih.gov/pubmed?term=Trent%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15780012
http://www.ncbi.nlm.nih.gov/pubmed?term=Austin%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=15780012
http://www.ncbi.nlm.nih.gov/pubmed?term=Rich%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15780012
http://www.ncbi.nlm.nih.gov/pubmed?term=Gordon%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=15780012
http://www.ncbi.nlm.nih.gov/pubmed?term=Okamura%20F%5BAuthor%5D&cauthor=true&cauthor_uid=11079812
http://www.ncbi.nlm.nih.gov/pubmed?term=Tashiro%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11079812
http://www.ncbi.nlm.nih.gov/pubmed?term=Utumi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11079812
http://www.ncbi.nlm.nih.gov/pubmed?term=Imai%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11079812
http://www.ncbi.nlm.nih.gov/pubmed?term=Suchi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11079812
http://www.ncbi.nlm.nih.gov/pubmed?term=Tamura%20D%5BAuthor%5D&cauthor=true&cauthor_uid=11079812
http://www.ncbi.nlm.nih.gov/pubmed?term=Adriaanse%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=17066302
http://www.ncbi.nlm.nih.gov/pubmed?term=Dekker%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=17066302
http://www.ncbi.nlm.nih.gov/pubmed?term=Nijpels%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17066302
http://www.ncbi.nlm.nih.gov/pubmed?term=Heine%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=17066302
http://www.ncbi.nlm.nih.gov/pubmed?term=Snoek%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=17066302
http://www.ncbi.nlm.nih.gov/pubmed?term=Pouwer%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17066302
http://www.ncbi.nlm.nih.gov/pubmed?term=Weber%20B%5BAuthor%5D&cauthor=true&cauthor_uid=10996472
http://www.ncbi.nlm.nih.gov/pubmed?term=Lewicka%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10996472
http://www.ncbi.nlm.nih.gov/pubmed?term=Deuschle%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10996472
http://www.ncbi.nlm.nih.gov/pubmed?term=Colla%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10996472
http://www.ncbi.nlm.nih.gov/pubmed?term=Heuser%20I%5BAuthor%5D&cauthor=true&cauthor_uid=10996472
http://www.ncbi.nlm.nih.gov/pubmed?term=Kurita%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23102506
http://www.ncbi.nlm.nih.gov/pubmed?term=Maeshima%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23102506
http://www.ncbi.nlm.nih.gov/pubmed?term=Kida%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23102506
http://www.ncbi.nlm.nih.gov/pubmed?term=Matsuzaka%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23102506
http://www.ncbi.nlm.nih.gov/pubmed?term=Shimano%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23102506
http://www.ncbi.nlm.nih.gov/pubmed?term=Nakano%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23102506
http://www.ncbi.nlm.nih.gov/pubmed?term=Adali%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19094426
http://www.ncbi.nlm.nih.gov/pubmed?term=Yildizhan%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19094426
http://www.ncbi.nlm.nih.gov/pubmed?term=Kurdoglu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19094426
http://www.ncbi.nlm.nih.gov/pubmed?term=Kolusari%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19094426
http://www.ncbi.nlm.nih.gov/pubmed?term=Edirne%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19094426
http://www.ncbi.nlm.nih.gov/pubmed?term=Edirne%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19094426
http://www.ncbi.nlm.nih.gov/pubmed?term=Sahin%20HG%5BAuthor%5D&cauthor=true&cauthor_uid=19094426

