
© 2018 Indian Psychiatric Society - South Zonal Branch | Published by Wolters Kluwer - Medknow	 239

Anxiety, Depression, and Quality of Life in Women 
with Polycystic Ovarian Syndrome
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ABSTRACT

Background: Polycystic ovarian syndrome (PCOS) is the most common endocrine disorder among women of reproductive 
age. Symptoms include amenorrhea, hirsutism, infertility, obesity, acne vulgaris, and androgenic alopecia. PCOS is a 
stigmatizing condition that affects a woman’s identity, mental health and quality of life (QOL). This aspect has not 
received adequate attention in India. Aims and Objectives: (1) To study the prevalence of anxiety and depression among 
women suffering from PCOS (2) To determine if symptoms of PCOS were associated with psychiatric morbidity, and (3) To 
determine the impact of psychiatric morbidity on the QOL. Materials and Methods: Seventy females in the reproductive 
age group (18–45 years) diagnosed with PCOS as per Rotterdam criteria and without any preexisting psychiatric illness 
were clinically interviewed for anxiety and depressive disorders which were then rated according to the Hamilton scales. 
QOL was assessed using the World Health Organization‑QOL‑BREF. Binary logistic regression was performed to study 
the association of the symptoms with the psychiatric morbidity. QOL scores of patients with and without psychiatric 
morbidity were compared using Mann–Whitney U‑test. Results and Conclusions: The prevalence of anxiety and depression 
in our sample was 38.6% and 25.7%, respectively. Infertility and alopecia were associated with anxiety, while acne was 
associated with depression. Hirsutism was associated with a lower psychological QOL. Patients with psychiatric morbidity 
had a significantly lower QOL than those without.
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INTRODUCTION

Polycystic ovarian syndrome  (PCOS) is the most 
common endocrine disorder among women of 
reproductive age, affecting approximately 5%–10% of 
women in the Western world.[1] The Indian Fertility 
Society reported a prevalence of 3.7%–22.5% in 

India.[2] Women with PCOS exhibit a wide range 
of symptoms such as amenorrhea, oligomenorrhea,  
hirsutism, subfertility or infertility, anovulation, 
weight gain or obesity, acne vulgaris, and androgenic 
alopecia.[1]
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They also experience higher rates of depression and 
anxiety than women in the general population.[3] 
Therefore, international[4] as well as Indian[2] guidelines 
suggest that psychological factors must be considered 
in all women with PCOS and they must be screened 
for anxiety and depression.[2] Yet, a literature search 
revealed only four published Indian studies on this 
subject.

Two of those studies had only assessed the prevalence 
of anxiety and depressive disorders among women with 
PCOS and had found a prevalence of 28% and 39% for 
anxiety and 11% and 25% for depression.[5,6] The study 
done by Sundararaman et al. in 2008[7] had determined 
psychological distress in these patients on the General 
Health Questionnaire and found it to be significantly 
related to obesity, infertility, acne, and hirsutism. On 
the other hand, a 2010 study by Bhattacharya and Jha[8] 
assessed the impact of four symptoms, namely, obesity, 
acne, hirsutism, and acanthosis, only on depression, and 
found no significant association between the variables. 
These findings are in stark contrast to each other.

No systematic study on anxiety has been conducted in 
India so far, although there is evidence that anxiety is 
a significant issue in PCOS.[3]

International research has shown that PCOS has an 
adverse effect on the patient’s quality of life (QOL).[4] 
Globally, there has been an increasing focus on this 
aspect because it is a reflection of the true impact 
of the condition on the patients’ lives.[4] The Indian 
perspective on the QOL in PCOS is completely 
unexplored.

The current understanding in the management of PCOS 
is that, it is paramount to understand the symptoms 
from the patient’s perspective. We need to gain 
information as to which symptoms are likely to cause 
the maximum impact, so that novel therapies can be 
targeted toward improving the overall outcome in each 
patient.[4] The Indian literature on psychological aspects 
of PCOS is inconclusive and inconsistent. This gap in 
knowledge is of concern, given the high prevalence of 
PCOS and the physical and psychological burden the 
disease appears to place on women.

The need for this study is therefore obvious. To the 
best of our knowledge, this is one of the very few 
comprehensive Indian studies that focus on anxiety and 
depressive disorders among women with PCOS with 
emphasis on the symptomatology and QOL.

Aims and objectives
1.	 To study the prevalence of anxiety and depression 

among outpatients suffering from PCOS

2.	 To determine if any specific symptoms of PCOS are 
associated with psychiatric morbidity

3.	 To compare the QOL in the patients with and 
without psychiatric morbidity.

MATERIALS AND METHODS

Sample selection
Following approval from the Ethics Committee of 
the Hospital, the study was conducted for 1  year 
at Department of Psychiatry in coordination with 
the Department of Obstetrics and Gynaecology at 
a Government Hospital in Mumbai. The patients 
included government employees or their family 
members who are covered under a contributory health 
scheme. The design of the study was cross‑sectional.

The prevalence of PCOS in India has varied from 3.7% 
to 22.5% across Indian studies,[2] so it was assumed 
at 23% for the purpose of this study. A  confidence 
level of 95% and a 10% margin of error were finalized 
upon. The formula used to calculate sample size was 
n = z2 × p (1−p)/ε2, wherein Z‑score for a confidence 
level of 95% is 1.96. The desired sample size was 
68 which was rounded up to 70. Thus, consecutive 
patients with a diagnosis of PCOS as per Rotterdam 
criteria[9] were taken up for symptom evaluation as per 
the endocrine society guidelines at the Gynaecology 
outpatient department. They were then referred to 
the Psychiatry outpatient department where they were 
considered for any exclusion criteria. For the study, 
70 consecutive patients aged 18–45 years were enrolled 
after due informed consent. Convenience sampling 
was used.

Inclusion criteria
1.	 Patients diagnosed with PCOS as per Rotterdam 

criteria
	 •	 Oligoovulation and/or anovulation
	 •	 Hyperandrogenism
	 •	 Polycystic ovaries
2.	 Adult female patients in the reproductive age 

group (18–45 years)
3.	 Patients willing to give informed consent.

Exclusion criteria
1.	 Patients who have consulted a psychiatrist or are 

already diagnosed as having a mental illness by 
self‑report on history and perusal of past medical 
records

2.	 Patients having a concurrent, significant medical 
illness.

Instruments
1.	 The sociodemographic variables were collected 

using a specially designed semi‑structured pro 
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forma. The current mental health was assessed 
with a history and mental status examination. 
International classification of diseases‑10[10] was 
used for diagnosis of psychiatric disorders

2.	 Hamilton Depression Rating Scale[11]

3.	 Hamilton Anxiety Rating Scale[12]

4.	 World Health Organization  (WHO) QOL‑BREF 
Scale.[13]

Statistical analysis
The data were pooled and statistically analyzed using IBM 
SPSS 20 Software. The sociodemographic profile and 
the prevalence of the different symptoms of PCOS, anxiety, 
and depression have been expressed in terms of frequency 
and percentages. Binary logistic regression analysis was 
performed to ascertain the effects of the symptoms of 
PCOS on the likelihood that the females suffered from 
anxiety and/or depression. The dependent variables were 
anxiety and depression that were dichotomous, that is, 
present and absent. All the symptoms of PCOS were 
entered as predictor variables. The scores on QOL have 
been expressed as mean, standard deviation, and median. 
Shapiro–Wilk test was performed, and they were not 
found to be normally distributed. Hence, the mean scores 
on these domains were compared using the nonparametric 
Mann–Whitney U‑test.

RESULTS

Seventy‑five consecutive patients diagnosed with PCOS 
at the Department of Gynaecology were referred for 
evaluation. Seventy patients consented to be enrolled 
in the study. Thus, a total of 70  females in the age 
group of 18–45 years were studied. The mean age of 
the sample was 27.65 ± 7.60 years.

Sociodemographic profile
The sociodemographic profile of the sample is shown 
in Table 1.

Prevalence of anxiety and depression
Of the 70 females studied, 27 were found to be suffering 
from anxiety disorders, while 18 were found to be 
suffering from depressive disorders. Thus, the prevalence 
of anxiety disorders in our study sample was 38.6%, 
and the prevalence of depressive disorders was 25.7%.

The  d i so rde r s  noted  were  mixed  anx i e ty 
depress ion  (n   =  10),  other  mixed anxiety 
disorders (n = 7), depressive episodes (n = 6), social 
phobia (n = 4), generalized anxiety disorder (n = 3), 
panic disorder (n = 3), and dysthymia (n = 2).

Ten females (14.3%) suffered from both anxiety and 
depressive disorders. A total of 35 patients, that is, 50%, 
had neither of the two.

The Hamilton rating scales for anxiety and depression 
were used to rate the severity of the respective conditions 
among those, in whom they were present. It was found 
that mild, moderate, and severe anxiety was present 
in 62.90%, 29.60%, and 7.40%, respectively. On the 
other hand, 50% had mild, 38.8% had moderate, and 
11.10% had severe depressive symptoms.

Symptoms of polycystic ovarian syndrome
Menstrual abnormality was the most commonly noted 
symptom in the study population and was seen in 
95.7% of the females.

The prevalence of the various symptoms is shown in 
Figure 1.

Among the 35 married females, the symptom of 
infertility was seen in 18  females, thus indicating a 
prevalence of 51.4%.

Most of the study sample experienced more than 
one symptom. The symptom frequency is given in 
Figure 2.

Table 1: Sociodemographic profile of the sample
Domain Frequency (n=Number of females) (%)
Age group (years)

<25 31 (44.3)
26‑35 26 (37.1)
>35 13 (18.6)

Education
Illiterate 0
Up to class 10 5 (7.1)
Up to class 12 24 (34.3)
Graduate 35 (50)
Postgraduate 6 (8.6)

Occupation
Unemployed 13 (18.6)
Homemakers 15 (21.4)
Semi‑skilled 4 (5.7)
Skilled 9 (12.9)
Professional 19 (27.1)
Student 10 (14.3)

Marital status
Married 35 (50)
Unmarried 35 (50)
For married women 35

Duration of marriage (years)
<1 1 (2.8)
2‑5 7 (20)
>5 27 (77.14)

Children
Having children 17 (48.57)
Not having any children 18 (51.42)

Number of children (n=17)
1 6 (35.2)
2 8 (47.0)
3 3 (17.6)
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Effects of the different symptoms of polycystic 
ovarian syndrome on anxiety and depression
Logistic regression was performed to ascertain the 
effects of the symptoms of PCOS on the likelihood 
that the females suffered from anxiety and/or 
depression. The variables entered were alopecia, 
hirsutism, acne, obesity, menstrual irregularities, 
acanthosis, and infertility. For the presence or absence 
of infertility, the data were entered only for married 
females.

The logistic regression model for the dependent variable 
anxiety is shown in Table 2

A test of the full model against the constant only model 
was statistically significant (P = 0.010), indicating that 
the inclusion of the variables contributed significantly 
to the model. The Hosmer–Lemeshow test statistic 
was not significant (χ2 = 5.385; P = 4.95), indicating 
a well‑fitting model. The logistic regression model was 
statistically significant  (χ2  =  18.59, P <  0.05). The 
model explained 55.1% (Nagelkerke R2) of the variance 
in anxiety and correctly classified 74.3% of the cases. 
Symptom of alopecia and infertility were associated 
with an increased likelihood of anxiety.

Thus, in patients of PCOS, the odds of associated 
anxiety with and without alopecia are 3.06. The odds 
ratio for associated anxiety with and without infertility 
is 3.77.

The logistic regression model for the dependent variable 
depression is shown in Table 3.

A test of the full model against the constant only model 
was statistically significant (P = 0.018), indicating that 
the inclusion of the variables contributed significantly 
to the model. The Hosmer–Lemeshow test statistic 
was not significant (χ2 = 1.428, P = 0.964) indicating 
a well‑fitting model. The logistic regression model 
was statistically significant  (χ2 Chi square = 16.86, 
P < 0.05). The model explained 53.7% (Nagelkerke 
R2) of the variance in depression and correctly classified 

80% of the cases. Symptom of acne was associated with 
an increased likelihood of depression.

Thus, in patients of PCOS, the odds ratio of associated 
depression with and without acne is 3.78.

Impact of psychiatric morbidity on the quality of life
Among the four domains, the QOL in the domain of 
psychological health had the least mean and median 
scores. QOL in all the four domains was compared 
between patients with and without psychiatric morbidity 
using the Mann–Whitney U‑test. This is shown in Table 4.

Thus, patients with psychiatric morbidity had a 
significantly lower score on three domains of the 
QOL, namely, physical health, psychological health, 
and social and personal relationships. The domain of 
environmental and financial resources did not differ 
significantly between the two groups.

The mean scores of the QOL were compared for each 
symptom of PCOS. It was observed that patients 
with hirsutism had significantly lower scores on the 
psychological domain of QOL.  (Mann–Whitney 
U = 407.000; Wilcoxon W = 758.000; Z = −2.065; 
Asymp Sig  [2 tailed] = 0.039). None of the other 
symptoms, or the total number of symptoms, affected 
the QOL.

DISCUSSION

In our study, the overall prevalence of psychiatric 
morbidity was 50%, and that of anxiety disorders was 
38.6%, and depressive disorders were 25.7%. Both 
the conditions were mild in majority of the cases. 
Comparisons across studies are difficult due to vast 
differences in methodology.

The Indian study from Kashmir[5] that also used a 
structured clinical interview found an overall prevalence 
of psychiatric morbidity to be 52.7%. The prevalence 
of anxiety and depressive disorders was 39% and 25%, 
respectively. A  study from Iran,[14] in which patients 
were evaluated by a psychiatrist reported the prevalence 

n=67=95.7%

n=41=58.6%

n=39=55.7%

n=26=37.1%

n=23=32.9%

n=9=12.9%

Menstrual
Abnormality

Obesity

Acne

Hirsuitism

Alopecia

Acanthosis

Figure  1: The prevalence of the symptoms of polycystic ovarian 
syndrome in the study sample
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of anxiety disorders to be 35.7% and depressive 
disorders to be 18.9%. This is similar to our findings 
which perhaps reflect the congruence in methodology.

A systematic review and meta‑analysis on anxiety and 
depression in PCOS[15] concluded that women with 
PCOS tend to experience mildly elevated anxiety and 
depression, which concurs with the findings of the 
present study.

A recent German study[16] using a different design and 
the hospital anxiety and depression scale reported 
that 34% and 21% patients showed clinically relevant 

anxiety and depressive symptoms. Although these 
findings are in keeping with the ones in our research, 
studies using screening measures cannot be compared 
with those that have used clinical interview for obvious 
reasons. Cooney et  al.[17] recently published their 
systemic review and meta‑analysis of 30 cross‑sectional 
studies that have used valid screening instruments to 
detect anxiety and depression in PCOS. They reported 
substantial heterogeneity among studies reporting 
anxiety symptoms but not so much for depressive 
symptoms. They also reported that these women had 
a higher prevalence of moderate‑to‑severe anxiety 
symptoms, which is different from our findings. 

Table 2: Logistic regression model for the dependent variable anxiety
B SE Wald df Significant Exp (B) 95% CI for exp (B)

Lower Upper
Alopecia −2.538 1.060 5.732 1 0.017 0.079 0.010 0.631
Hirsutism 1.573 1.315 1.430 1 0.232 4.819 0.366 63.455
Acne 1.138 1.005 1.282 1 0.258 3.119 0.435 22.354
Obesity −1.949 1.127 2.994 1 0.084 0.142 0.016 1.295
Menstrual abnormality 0.631 2.188 0.083 1 0.773 1.879 0.026 136.820
Infertility 2.572 1.212 4.500 1 0.034 13.093 1.216 140.966
Acanthosis −18.996 40192.970 0.000 1 1.000 0.000 0.000
Constant 0.077 2.494 0.001 1 0.975 1.080

Variable(s) entered on step 1 ‑ Alopecia, hirsutism, acne, obesity, menstrual, infertility, acanthosis. SE ‑ Standard error; CI ‑ Confidence interval

Table 3: Logistic regression model for the dependent variable depression
B SE Wald df Significant Exp (B) 95% CI for exp (B)

Lower Upper
Alopecia 0.099 1.025 0.009 1 0.923 1.104 0.148 8.238
Hirsutism 0.003 1.175 0.000 1 0.998 1.003 0.100 10.037
Acne −2.609 1.179 4.900 1 0.027 0.074 0.007 0.742
Obesity −0.120 1.161 0.011 1 0.918 0.887 0.091 8.625
Menstrual abnormality 23.910 25,903.071 0.000 1 0.999 24,219,188,686.65 0.000
Infertility 1.219 1.027 1.409 1 0.235 3.384 0.452 25.338
Acanthosis −23.508 40,192.970 0.000 1 1.000 0.000 0.000
Constant −21.587 25,903.071 0.000 1 0.999 0.000

Variable(s) entered on step 1 ‑ Alopecia, hirsutism, acne, obesity, menstrual, infertility, acanthosis. SE ‑ Standard error; CI ‑ Confidence interval

Table 4: Group differences in the World Health Organization Quality of Life scores between those with and without 
psychiatric morbidity
WHO‑QOL domains With psychiatric 

morbidity (n=35)
Without psychiatric 

morbidity (n=35)
Mann‑Whitney 

U‑test (Z)
P 

(two‑tailed)
I ‑ Physical Health

Mean (SD) 64.11 (10.19) 70.97 (7.60) 344 (−3.234) 0.001
Median (IQR) 63.00 (13) 69.00 (6)

II ‑ Psychological Health
Mean (SD) 58.00 (9.59) 67.48 (9.86) 301 (−3.767) <0.001
Median (IQR) 56.00 (7) 63.00 (12)

III ‑ Social Personal Relationships
Mean (SD) 64.65 (17.25) 75.11 (7.39) 366 (−3.066) 0.002
Median (IQR) 75.00 (25) 75.00 (6)

IV ‑ Environmental and Financial Resources
Mean (SD) 73.11 (12.53) 76.4 (6.54) 521 (−1.121) 0.262
Median (IQR) 75.00 (12) 81.00 (6)

WHO‑QOL ‑ World Health Organization Quality of Life; SD ‑ Standard deviation; IQR ‑ Interquartile range
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Screening tests undoubtedly have their own utility and 
advantages. However, the diagnostic approach in the 
present study was interview‑based and therefore more 
rigorous. The focus of the study was on anxiety and 
depression because they are well‑defined constructs, 
amenable to intervention.

The reasons for the higher prevalence of anxiety and 
depression in PCOS are complex. In women diagnosed 
with PCOS, emotional distress could have psychosocial 
and/or pathophysiological causes.[18] Visible features of 
PCOS such as hirsutism, acne, and alopecia, as well as 
its potential consequences such as menstrual irregularity, 
infertility, and obesity, can be deeply stigmatizing to 
women.[18] In a qualitative study[19] on the subjective 
experience of PCOS, women described as feeling robbed 
of their self‑concept, essence of being feminine, and 
attractive, thus making PCOS, the “thief of womanhood.” 
On the other hand, many researchers have postulated a 
biological mechanism between the symptoms of PCOS 
and anxiety and depression, proposing mechanisms such 
as hyperandrogenism and insulin resistance,[17] but the 
results have not been consistent.[20]

The present study found that infertility and alopecia 
were associated with anxiety, acne with depression, 
and hirsutism had an independent association with 
the psychological QOL. Clinical hyperandrogenism 
primarily includes hirsutism, acne, and male pattern 
alopecia.[21] Laboratory evaluation of hyperandrogenism 
was beyond the scope of this study, but this finding 
provides a direction for the future research.

The association of alopecia with anxiety was a new 
finding, not seen in previous research. One study was 
negative for alopecia and depression in PCOS,[22] but a 
clinical review by Hunt and McHale suggests that very 
little systematic research has examined the psychological 
effects of alopecia.[23] There is some evidence for acne 
and depression in PCOS[16,24] and studies done in 
dermatological settings have shown that female gender 
and acne are jointly and independently associated with a 
risk of major depression and suicide.[25] Studies on Asian 
populations[26‑28] have emphasized the role of infertility in 
psychological distress and attributed it to the sociocultural 
milieu. Motherhood is a cherished experience and 
the fulfillment of a vital societal role. Childlessness is, 
therefore, a huge burden. Indian studies have also shown 
that infertility is associated with low self‑esteem, marital 
discord, and significant social stigma.[29]

There is very robust evidence for the association of 
hirsutism with a poorer QOL.[7,28,30,31 ] Research shows 
that not only is hirsutism associated with low self‑esteem 
and poor body image[32] but also the time and energy 
spent in concealing it aggravates the distress further.[33]

None of the other symptoms was associated with 
anxiety or depression or a poorer QOL in the present 
study. Obesity, which has shown a consistent association 
with these parameters in Western literature,[20,26] has not 
been replicated in studies in Eastern populations.[26,31] 
Researchers believe that while obesity is perceived 
as unattractive in Western countries, it may not be 
viewed so negatively in Asian countries. It may be in 
fact regarded as a sign of prosperity![31] However, some 
other studies did not replicate these results.[7,30]

While other studies have used disease‑specific QOL 
measures,[30] we chose the WHOQOL‑BREF,[13] keeping 
in mind that PCOS is a disorder that has multiple 
symptoms which can impact both physical and 
psychological health and have social ramifications as 
well. The scale has been validated in two PCOS studies 
from Asia.[31,34] We observed that the psychological 
domain of the QOL had the lowest score and psychiatric 
morbidity was significantly associated with a poorer 
QOL. This suggests that in PCOS, the presence of 
psychiatric morbidity can significantly undermine the 
QOL irrespective of the symptoms. Several international 
studies have reported that women with PCOS who suffer 
from anxiety and depression have a lower QOL.[14,20,35,36] 
Some authors suggest that psychological morbidity can 
impact on physical (e.g., eating and sleeping patterns), 
psychological (e.g., motivation and feelings of 
worthlessness), and social factors  (e.g., relationships 
with others). Effective symptom management of PCOS 
is likely to be improved if existing anxiety and depression 
are effectively treated.[20]

CONCLUSIONS

The prevalence of anxiety disorders was 38.6% and 
that of depressive disorders was 25.7%. Symptom 
of alopecia and not having children were associated 
with an increased likelihood of exhibiting anxiety. 
The odds of associated anxiety with and without 
alopecia were 3.06:1 and for associated anxiety with 
and without infertility was  3.77:1. Symptom of 
acne was associated with an increased likelihood of 
exhibiting depression, and the odds ratio of associated 
depression with and without acne was 3.78:1. Patients 
with psychiatric morbidity had a significantly lower 
score on three domains of the QOL, namely, physical 
health, psychological health, and social and personal 
relationships. Patients with hirsutism had significantly 
lower scores on the psychological domain of the QOL.

Limitations
This study has certain limitations. It is a cross‑sectional 
study carried out on the employees of a Central 
Government Health Scheme and their family members, 
hence their characteristics may not be shared by the 



Chaudhari, et al.: Anxiety and depression in PCOS

Indian Journal of Psychological Medicine | Volume 40 | Issue 3 | May-June 2018	 245

general population. There was no control group for 
comparison with the study population. Hence, results 
had to be discussed with respect to the findings of 
previous studies.

Clinical implications and recommendations
Anxiety and depression are prevalent in patients with 
PCOS, and this study concurs with the guidelines 
recommending screening such patients for these 
disorders. The results of this study show that certain 
symptoms of PCOS are associated with anxiety and 
depression. The symptoms of PCOS may change 
throughout the course of the illness. Hence, it is vital 
that screening for psychiatric morbidity be incorporated 
as an ongoing process rather than a one‑time assessment. 
The fact that psychiatric morbidity is associated with 
certain symptoms of PCOS and not with others makes 
it possible that there could be a biological link between 
the two. Further research on this subject could throw 
more light on these connections. Finally, the symptoms 
of PCOS are associated with anxiety and depression 
which in turn are associated with poorer QOL. The 
symptoms themselves did not appear to contribute to 
the poorer QOL. This could mean that perhaps the 
psychiatric morbidity is the mediator for a poorer QOL 
in patients with PCOS. There is, thus, a clear indication 
to treat these disorders whenever they are present.
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