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Abstract
Background: Polycystic ovary syndrome (PCOS), as the most common endocrine disorder among reproductive-
aged women may lead to psychological morbidity.
Objectives: The present study set out to evaluate the severity of depression in PCOS and non-PCOS women and
to evaluate correlation between depression score with body mass index, HOMA-IR, and testosterone level in
every group (PCOS and non-PCOS women) in Yazd province.
Methods: In this cross-sectional study, 62 women with PCOS and 61 non- PCOS subjects (20 to 40 years) who
were attending Imam-Ali Clinic in Yazd, Iran from September 2014 through March 2015 participated. These
persons completed the Beck Depression Short Inventory (BDI-S) Questionnaire. Frequency of depression in
PCOD and healthy persons and correlation between depression severity with body mass index, HOMA-IR,
testosterone level in PCOS and non- PCOS women were evaluated by ANOVA test and independent-samples t-
test and Pearson correlation. P-value of less than 0.05 was considered as statistically significant. Data analyses
were performed using SPSS version 16.
Results: Of 62 PCOS subjects, 40 (64.5%) were verified positive for depression, determined by the BDI-S
Questionnaire. In the control group, 60.7% had depression. Mean±SE score of depression for PCOS and non-
PCOS women were 7.47±5.54 and 7.57±5.77 respectively. There was no statistically significant correlation
between body mass index, HOMA-IR, testosterone level with depression score in either group separately or
together.
Conclusions: We found considerable amounts of depression in our population. There is no correlation between
body mass index, HOMA-IR, and testosterone level with depression score in our study.
Keywords: Polycystic ovary syndrome, Depression, Insulin resistance, Testosterone, Hirsutism

1. Introduction
Polycystic ovary syndrome (PCOS) is characterized by irregular menses, hyperandrogenism, and polycystic ovaries.
Its clinical presentations include oligomenorrhea or amenorrhea, hirsutism, acne, androgenic alopecia, obesity, and
infertility. It is as one of the most common endocrine/metabolic disorders among women in reproductive age (1-3).
Women with PCOS are more likely to have increased risk of diabetes mellitus, dyslipidemia, and metabolic
disorders associated with insulin resistance (4). This chronic condition with long-term complications may lead to
reduced quality of life, impatience, irritability, depression, and anxiety. The prevalence of depression in women with
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PCOS is high and varies from 28% to 64% (5, 6). Correct diagnosis and treatment of PCOS can prevent future
metabolic, endocrine, and cardiovascular outcomes and decrease psychological stresses (5, 7). Women with
hyperandrogenism syndrome are at increased risk for mood disorders that may be due to the relationship between
androgen levels and depression (8). Some studies reported a significant increase in prevalence of depression among
PCOS women compared with the controls (3, 9). Ragson and others find a significant relationship between
depression and PCOS markers such as insulin resistance and body mass index (BMI), but association between
depression and hirsutism, acne, alopecia, and irregular menses were not mentioned (3). Weiner showed high
prevalence of depression in PCOS patients related to influences of testosterone on adult female behavior (10). It
seems that the clinician should pay attention to the cultural background of their PCOS patients especially in view of
the factors influencing psychological well-being (11). Considering the facts that PCOS patients are young women
living in their active life period, and the high prevalence of depression in these young persons, the effects of
depression on their lives, and the necessity for studies in different ethnic groups due to the effect of cultural
background together with lack of data on the relationship between biochemical markers of PCOS and severity of
depression in Yazd province, this study was designed to evaluate this problem.

2. Material and Methods
2.1. Study populations and design
This study was a cross-sectional study of 62 women with PCOS and 61 non- PCOS subjects (aged 20 to 40 years)
consecutively came to Imam-Ali Clinic in Yazd, Iran from September 2014 through March 2015. Non-random
simple sampling was used and a researcher examined all subjects.

2.2. Selection criteria
2.2.1. Inclusion criteria
Participants were included in the PCOS group if they fulfilled the revised Rotterdam criteria for PCOS diagnosis,
which are presence of two of the following three features (1) Oligomenorrhea; (2) Clinical and/or biochemical
hyperandrogenism; and (3) Polycystic ovaries (4). Oligomenorrhea was defined as below eight cycles per year
during an extended period of time when not on oral contraceptive pills. Clinical hyperandrogenism included
hirsutism and or significant acne warranting treatment. Biochemical hyperandrogenism included elevated total
testosterone, free testosterone, or dehydroepiandrosterone sulfate. Polycystic ovaries were defined as the presence of
≥12 follicles in each ovary with each follicle measuring 2 to 9 mm in diameter and/or an increased ovarian volume
(>10 mL) in sonography performed by a radiologist (4). The control group consisted of sixty-one healthy subjects
with age matched with PCOS patients. Controls were selected from the healthy persons who came with patients
(PCOS and other patients) and had regular menses and no evidence of hyperandrogenism.
2.2.2. Exclusion criteria
Persons with the following criteria were excluded from study: Any known chronic diseases such as diabetes
mellitus, cirrhosis, thyroid disorders, other cause of oligomenorrhea and hyperandrogenism (Congenital adrenal
hyperplasia, prolactinoma, Cushing's syndrome and etc.), history of severe stress such as the death of a family
member in the past six months, hormone therapy during the last three months, severe depression, antidepressant or
corticosteroid use, alcohol consumption, drug addiction, infertility, pregnancy or lactation in the last six months.
Also, women who had stressful life events such as loss of a family member or divorce in the past two years were
excluded from the study.

2.3. Data Collection
All patients completed the Beck Depression Short Inventory (BDI-S) Questionnaire. This instrument for assessing
depressive symptoms includes 13 items. Each item has a 4-point scale, where 0 = rarely or none of the time (less
than 1 day), 1 = some or a little of the time (1–2 days), 2 = occasionally or a moderate amount of time (3–4 days), 3
= most or all of the time (5-7 days). Score range is from 0 to 39 and a higher score reflects greater symptoms of
depression. The following have been suggested to interpret this: No depression is 0-4 points, Minimal 5-7 points;
Moderate 8-15points and severe depression ≥16 (12). Also, study participants completed a comprehensive
questionnaire addressing various aspects of their demographics, medical history, health behaviors including
exercise, and psychological adjustment. Body Mass Index (BMI) were calculated as weight (kg)/squared height
(meters) (13). All subjects were tested for fasting blood sugar (FBS), fasting insulin and total testosterone. Plasma
glucose level were measured by glucose oxidase method and sample aliquots were stored at −80 °C for assessment
of insulin (I, Millipore RIA, St. Charles MO, sensitivity: 2 uU/ml) and total testosterone (T, IRA DSL Webster TX.
sensitivity: 5 ng/dl). Insulin resistance was calculated according to HOMA index. Homeostasis Model Assessment
of IR (HOMA-IR) has proved to be a robust tool for the surrogate assessment of insulin resistance (14). It is
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calculated (15) multiplying fasting plasma insulin (FPI) by fasting plasma glucose (FPG), then dividing by the
constant 22.5:  HOMA-IR = (Insulin × FPG) / 22.5. The HOMA-IR above 1.775 defined insulin resistance in the
Iranian population (16).

2.4. Ethical considerations
The ethics committee of the Shahid Sadoughi University of Medical Sciences, Yazd, Iran approved the study
protocol (Code: 1394.178). All participants gave informed consent to participate in this study. Also, their visit and
laboratory tests were free of charge. The women’s anonymity was respected.

2.5. Statistical analysis
Statistical analyses were performed using SPSS 16.0 (SPSS Inc., Chicago, ILL, USA). Data are presented as mean ±
SD or as frequency with percentages. ANOVA test and independent-samples t-test was used for normal distribution
parameters analysis. The Pearson correlation evaluated the relationship between parameters. P-value less than 0.05
were considered as statistically significant.

3. Results
This study included 62 women with PCOS and 61 non-PCOS subjects, age from 20 to 40 years old. There was
statistically significant difference in mean of BMI between PCOS and the other group (p=0.002) (Table 1).
Demographic characteristics of participants were presented in Table 1. Our results showed that the overall
depression score in two groups was 7.47±5.54 and 7.57±5.77 PCOS and non-PCOS respectively (p=0.91). In total,
64.5% of PCOS subjects and 60.7% of control group had some degree of depression that is not significant (Table 2).

Table 1. Demographic characteristics of participants in PCOS and non-PCOS group
Variables PCOs group (n=62) Non-PCOs group (n=61) p-value*
Age (years) 29.97±6.85 29.49±7.44 0.71
Gravid (n) 1.15±1.34 1.42±1.54 0.28
Parity (n) 1.07±0.90 1.18±1.34 0.20
Abortion (n) 0.26±0.65 0.25±0.56 0.91
Systolic blood pressure (mmHg) 117.42 ± 10.07 117.18±6.66 0.87
Diastolic blood pressure (mmHg) 75.42±9.27 76.43±6.56 0.48
PCO duration (months) 56.76±66.76 0 -
Menstrual days (days) 7.49±2.86 6.95±1.49 0.72
Menstrual cycle (days) 40.94±1.90 28.75±3.12 0.57
BMI 29.16±6.56 25.66±5.48 0.002

*Comparison of two groups performed by independent-samples t- test

Table 2. Comparison of evaluated variables in two groups
Variables PCOS group

(n=62)
Non-PCOS group
(n=61)

p-value*

Depression Score (Mean±SE) 7.47±5.54 7.57±5.77 0.91
No depression (Normal) n (%) 22 (35.5) 24 (39.3) 0.55
Mild depression n (%) 17 (27.4) 15 (24.6) 0.59
Moderate depression n (%) 17 (27.4) 12 (19.7) 0.32
Severe depression n (%) 6 (9.7) 10 (16.4) 0.41
Insulin resistance (HOMA -IR) 2.36±1.69 1.70±1.21 0.053
Testosterone level (ng/dl) 68±28 56±18 0.025

*Independent-samples t-test was used.

Also, comparison of depression severity in PCOS and non-PCOS based on insulin resistance (Normal or HOMA-
IR≥1.775) showed no significant association. There was no correlation between testosterone level with severity of
depression in both PCOS and non-PCOS groups, although there was significant difference between testosterone
level of two groups (PCOS and non-PCOS) (Table 3). No correlation was found between depression score and BMI,
HOMA-IR and testosterone level in both PCOS and non-PCOS groups (Table 4).
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Table 3. Comparison of testosterone level in PCOS and control group base on depression Severity*
Depression score Normal Mild Moderate Severe Total

n Mean±SE n Mean±SE n Mean±SE n Mean±SE n Mean±SE
PCOS 22 77±28 17 65±22 17 58±19 6 80±28 62 68±28
Control 24 59±16 15 59±24 12 47±14 10 56±13 61 56±18
Total 46 68±24 32 62±23 29 54±18 16 63±33 123 62±24

*ANOVA test was used.

Table 4. Correlation of depression score with Clinico-biochemical markers in PCOS and non-PCOS women
Groups FBS HOMA-IR BMI Testosterone
PCOS Pearson Correlation 0.06 -0.21 0.21 -0.16

p-value 0.71 0.09 0.1 0.31
Number 62 62 62 62

Non-PCOS Pearson Correlation -0.16 0.03 -0.13 -0.15
p-value 0.31 0.81 0.30 0.34
Number 61 61 61 61

Total Pearson Correlation 0.08 -0.11 0.04 -0.16
p-value 0.4 0.23 65.0 0.15
Number 123 123 123 123

4. Discussion
In this study, 64.5% of PCOS subjects and 60.7% of the control group had some degree of depression that is not
significant. Controversy in the prevalence of depression among PCOS women was reported in different studies (3, 5,
6, 9). Although in the study performed by Rahiminejad in Hamedan, Iran, 31.7% of PCOS persons had depression
(17), but their study had no control group. In our study, prevalence of depression on both groups is high. Last
systematic review and meta-analysis revealed a current prevalence of 4.1% for major depressive disorder in Iran
(general population), and women are more likely to have major depressive disorder, approximately 1.95 times more
than men (18). We did not evaluate major depressive disorder in our study, based on the Diagnostic and Statistical
Manual IV (DSM-IV) which is another description of depression. Our result is similar to the study by Bhattacharya
(6) in which 64.1% of PCOS women had depressive disorders but in the mentioned study, prevalence of depression
among PCOS was significantly higher than the non-PCOS group. This means that prevalence of depression in all of
our study population is high. Factors such as economic problems, education level, employment and social
limitations, especially for girls are possible factors for high depression among women. The relationship between
depression and PCOS is likely complex, and therefore, we considered a variety of factors in our analysis. We did not
find any significant association between FBS, HOMA-IR, and testosterone level with depression severity. Also,
there is no correlation between BMI and depression score in the present study. Our findings support the previous
studies that obesity is not a risk factor for depression in patients with PCOS (17). A systematic review and meta-
analysis between women with PCOS and healthy controls revealed that higher depression scores in patients with
PCOS, is associated with Body Mass Index (19). The relationship between biochemical markers in women with
polycystic ovary syndrome and depression is controversial. The relationship between depression and insulin
resistance, has been examined in small studies which have shown different results (3, 6, 17, 20, 21). Depression is
associated with high cortisol level and increased sympathetic nervous system activity and low serotonin in the
central nervous system. These features are also common in insulin resistance state (20). We found no association
between HOMA-IR (Marker of insulin resistance) and depression score in PCOS and non-PCOS persons. However,
it is necessary to evaluate the relationship between HOMA-IR and depression in PCOS persons in future studies
with large sample size. Also, regular exercise and using drugs such as metformin may be a potential confounder of
the relationship between depression and insulin resistance that were neglected in our study. Association between
depression and testosterone level has been evaluated in several studies with conflicting results (6, 8, 10, 17). In the
present study, there is no correlation between testosterone level and depression in PCOS and non-PCOS women and
all of the population. The result of Barry showed that women with PCOS had low matching with stress than in
subfertile groups, and had more quality of life problems related to the disease manifestations, but no correlation was
found between testosterone level and mood disturbance in their study (22). Weber showed that correlation of serum
testosterone is significant only in women with severe depression (23). Depression and the severity of depressive
symptoms were positively correlated with dehydroepiandrosterone sulfate levels, not testosterone levels in an IRAK
study (8). Hypothalamic-pituitary adrenal system dysregulation has an important role in the pathophysiology of
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depression that is reflected by an increased secretion of adrenal hormones, especially cortisol and
dehydroepiandrosterone (23). Further research for assessment relationship between depression and testosterone level
in a large sample population may be necessary. Also, measurement of dehydroepiandrosterone sulfate may be
superior to the testosterone level.

5. Limitations and suggestions
This study has several limitations. Cross-sectional design and the small number of participants and few
clinical/biochemical parameters investigated in this study are limitations. Also, identification of depression risk by
BDI-FS, rather than through the use of a structured clinical interview is another limitation of our study. Because
depression has fundamental impairments, it not only influences the performance of daily tasks, but also can lead to
fatal acts such as suicidal behavior, study with large sample size and in a community base rather than out-patient
clinic for predicting true prevalence of depression in our region may be helpful and necessary. Also, a randomized
controlled trial investigating whether depression severity in PCOS women improves along with successful treatment
is helpful.

6. Conclusions
Prevalence and risk of depression is significantly high in women in this study. We failed to show an association
between any of the clinico-biochemical markers and depression severity. No explanation for this could be derived
from the selected parameters in the present study. But ‘‘absence of evidence is not evidence of absence’’ (24).
Prospective investigation, in larger cohorts in this field, may be helpful.
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