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ABSTRACT
Background: Polycystic Ovary Syndrome (PCOS) is an endocrine disorder affecting women of reproductive age
group. Though its incidence is markedly increasing, the awareness is still low; as a result it remains undiagnosed. Aim
of this study was to find the incidence and risk factors of PCOS among women in reproductive age group, so as to
encourage young women to seek timely treatment and prevent its long term complications.
Methods: A study was conducted over a period of 1 year amongst 100 women attending the Gynecology OPD using
a paper based questionnaire. General examination and the required laboratory tests were done to confirm the
diagnosis.
Results: It was found that the incidence of PCOS among the study population was 21%. Risk factors include lack of
physical activity, irregular menstrual cycle, body mass index more than 25, and Waist-hip ratio above 0.86.
Conclusions: It is seen that there is a need to educate women at an early stage to prevent the development of this
syndrome and its early detection by them. This will facilitate the health professionals to start the treatment at a stage
where the complications have not yet set in.
Keywords: Anovulation, Body mass index, Hyperandrogenism, Infertility, PCOS, Waist-hip ratio

INTRODUCTION
In 1935, Irving F. Stein and Michael L. Leventhal
described a symptom complex associated with
anovulation - Polycystic Ovary Syndrome. PCOS is an
endocrine disorder among women of reproductive age
group characterized by hyperandrogenism, increased
Luteinizing Hormone: Follicle Stimulating Hormone
ratio, impaired glucose tolerance, insulin resistance.
Other symptoms include menstrual irregularities, pelvic
pain, acne, anxiety, weight gain, hirsutism, alopecia.

Immaturity of hypothalamic-pituitary-ovarian axis in
girls causes anovulation due to suboptimal FSH and LH
production causing irregular menses in the early years of
menarche. This state corrects on its own after few years
resulting into regular ovulatory cycles as the H-P-O axis
matures. In some young girls however anovulation
persists and continues as chronic anovulation. The
resulting hyperestrogenism, leads to hyperandrogenism. 1
The World Health Organization estimates that PCOS has
affected 116 million women worldwide as of 2010 (3.4%
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of the population).2 The prevalence of PCOS depends on
the choice of diagnostic criteria. Most prevalence studies
in India and recently a few studies among adolescents in
schools report prevalence of PCOS as 9.13% to 36%. 3
Apart from these problems, PCOS has serious
complications like infertility also. Women with PCOS are
at an increased risk of developing type 2 Diabetes,
dyslipidemia, heart diseases. Also, a Danish cohort study
conducted in 2015 published that the prevalence of
endometrial carcinoma increases fourfold in PCOS
affected women.4
Even today there is a general lack of awareness regarding
the condition in India and it often remains undetected for
years. Despite all the knowledge, there is no cure for
PCOS yet. The mainstay of treatment is regular exercise,
weight control and oral contraceptive pills. Therefore to
reduce the incidence of PCOS, most appropriate strategy
would be to prevent its development which can be
achieved only if majority of the women are aware of the
disease and its future complications.
With this background it seems that there is a need to
understand the various factors involved in the
development of PCOS, so that efforts can be made to
control or minimize the risk factors and create awareness
for prevention and encourage them to seek timely
treatment and prevent its long term complications.
The objective of this study was to assess the incidence of
PCOS among women in the sample population. To assess
the risk factors of PCOS. To create awareness about
PCOS and its consequences amongst them.
METHODS
It was observational and cross-sectional study.
Gynecology out patient department (OPD) of a tertiary
health care Hospital.
Study period of this study was 1 year (1 February 2018 -1
February 2019).
Inclusion criteria
•
•
•

All women in the reproductive age group (15-49
years) attending the Gynecology OPD for
gynecological complaints
Females in the reproductive age group accompanying
the patients
Women willing to participate.

•

Patients unwilling to participate in the study.

An observational study was conducted amongst the
women in the reproductive age group visiting the
Gynecology out patient department (OPD) of a tertiary
health care Hospital. The sample size was calculated
considering the average prevalence as 20 i.e. p=20%
(based on previous researches), confidence level of 95%
with the margin of error as 8% and was found to be 100.
A written and informed consent was obtained from all the
participants. A confidential interview using a paper based
questionnaire was conducted among the participants. The
questionnaire comprised of questions which collected
mandatory information regarding:
•
•
•
•
•
•
•

Socio-demographic characteristics of the respondent
such as the age, education, marital status, socioeconomic class etcetera
Menstrual history (age at menarche, past menstrual
cycle)
Body mass index (BMI)
Waist hip ratio
Physical activity
Past, personal and family history
Awareness about PCOS and its complications.

Statistical analysis
The participants underwent a general examination where
parameters like their height, weight, pulse, blood
pressure, presence/absence of hirsutism etc. were
checked. Women with positive clinical features and
findings were then subjected to laboratory investigations
like fasting blood sugar level, FSH and LH levels, thyroid
stimulating hormone, Free T3 and T4 levels and
ultrasonography to confirm the diagnosis. Final diagnosis
was made using Rotterdam criteria (2003). The data was
analysed by EPI INFO 7 version. Significance of the test
was decided at p-value <0.05. Odds ratio and 95%
confidence interval were calculated to see the risk.
RESULTS
A total of 100 women participated in this study. From the
study it was found that the incidence of Poly Cystic
Ovarian Syndrome (PCOS) among the study population
was 21% (Figure 1).

21%

Exclusion criteria
•
•
•
•

Healthy women
Women with PCOS

Menopausal women
Patients with gynecological malignancies such as
ovarian cancer, endometrial cancer, cervical cancer
etc.
Patients with androgen secreting adrenal tumors
Pregnant females
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Figure 1: Incidence of PCOS.
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Table 1: Association of socio-demographic profile with PCOS.
Characteristic
Age (years)
≤24
≥25
Marital status
Unmarried
Married
Education
≤primary (7 standard and
below)
≥high school (10 standard
and above)
Socioeconomic class*
Upper
Lower

Total
n=100

Healthy (%)
n=79

PCOS (%)
n=21

Odds ratio (95%
confidence interval)

Chi square test/
p Value

61
39

45 (73.77%)
34 (87.18%)

16 (26.22%)
5 (12.82%)

0.41 (0.12-1.21)

2.57
p=0.10

50
50

38 (76%)
41 (82%)

12 (24%)
9 (18%)

0.69 (0.25-1.86)

0.54
p=0.46

16

15 (93.75)

1 (6.25%)

2.49
4.63 (0.75-104)

84

64 (76.19%)

20 (23.81%)

31
69

20 (64.51%)
59 (85.51%)

11 (35.48%)
10 (14.49%)

P=0.11
5.68
P=0.01

0.31 (0.11-0.85)

p value < 0.05 is considered significant; *Socio-economic class was calculated according to Modified Kuppuswamy Scale: Classes
1, 2, 3 of Modified Kuppuswamy Scale were included in the upper socio economic class. Classes 4 and 5 were included in the lower
socio economic class.

Table 2: Risk factors for PCOS.
Characteristic
Physical activity
Present
Absent
Past menstrual cycle*
Regular
Irregular
Diet
Vegan
Mixed
BMI**
Normal
Overweight/Obese
Waist hip ratio
≤0.85
≥0.86

Total
n=100

Healthy (%)
n=79

PCOS (%)
n=21

Odds ratio (95%
confidence interval)

Chi square test/
P value

52
48

45 (86.54%)
34 (70.83%)

7 (13.46%)
14 (29.17%)

2.62 (0.99-7.63)

3.71
p=0.05

66
34

64 (96.97%)
15 (44.12%)

2 (3.03%)
19 (55.88%)

38.53 (9.16-268)

37.78
p<0.0001

20
80

14 (70%)
65 (81.25%)

6 (30%)
15 (18.75%)

0.54 (0.17-1.75)

1.22
p=0.27

63
37

58 (92.06%)
21 (56.76%)

5 (7.94%)
16 (43.24%)

8.61 (2.89-29.24)

17.52
P<0.0001

58
42

51 (87.93%)
28 (66.67%)

7 (12.07%)
14 (33.33%)

3.59 (1.30-10.54)

6.64
p=0.005

p value <0.05 is considered significant; *The menstrual cycle was classified as irregular if: -The cycles were more than 35 days apart
-Bleeding occurred more frequently than 21 days or lasted longer than 8 days -Late, early or missed cycles; **Normal BMI (18.524.9). BMI more than 25 were considered overweight and a BMI more than 30 as obese.

From the study it was found that the incidence of Poly
Cystic Ovarian Syndrome is high in the age group less
than 24 years (26.22%).Women belonging to the lower
socio economic class (includes Modified Kuppuswamy
Class 4, 5) had a significant 0.31 times lower risk (95%
CI- 0.11-0.85, p=0.01) of developing PCOS as compared
to those belonging to higher socio economic class
(involves class 1, 2, 3 of Modified Kuppuswamy Scale)
(Table 1).

When the risk factors for PCOS were assessed, it was
seen that women with lack of physical activity (i.e.
exercise less than 3 days a week) were at a 2.62 times
higher risk (95% CI- 0.99-7.63, p=0.05) of developing
PCOS as compared to those who regularly exercised.
Physical activity if done for more than 3 days a week was
considered as present. The relationship of regularity of
menstrual cycle had a significant association with
development of PCOS. Women having irregular
menstrual cycle are at a risk of developing PCOS which
is 38.53 times higher (95% CI- 9.16-268, p<0.0001) than
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the ones with a regular/normal menstrual cycle. Women
with a BMI more than 25 were considered overweight
and a BMI more than 30 as obese. These women were at
an 8.61 times higher risk (95% CI- 2.89-29.24, p<0.0001)
of developing PCOS as compared to those with a normal
BMI (18.5-24.9). Also the Waist-Hip Ratio was

calculated as a measure of abdominal obesity and it was
found that women with Waist-hip ratio above 0.86 have a
3.59 times higher risk (95%CI- 1.30-10.54, p=0.005 ) of
developing PCOS against the women whose Waist-hip
ratio is within 0.85 (Table 2).

Table 3: Awareness of PCOS and its complications among the participants.
Total
n=100

Characteristic

Awareness of PCOS
Yes
32
No
68
Awareness of complications
Yes
16
No
84

Healthy
n=79 (%)

PCOS
n=21 (%)

Odds ratio (95%
confidence interval)

Chi square test/
p Value

22 (27.84%)
57 (72.16%)

10 (47.62%)
11 (52.38%)

0.42 (0.16-1.17)

2.98
p=0.042

12 (15.19%)
67 (84.81%)

4 (19.05%)
17 (80.95%)

0.76 (0.22-3.04)

0.18
p=0.33

p value <0.05 is considered significant

Table 4: Presence of dysmenorrhoea and stress.
Characteristic
Dysmenorrhoea
Yes
No
Stress
Yes
No

Total
n=100

Healthy (100%)
n=79

PCOS (100%)
n=21

Odds ratio (95%
confidence interval)

Chi square test/
P value

26
74

16 (20.25%)
63 (79.75%)

10 (47.61%)
11 (52.39%)

0.28 (0.101-0.79)

6.45
p=0.005

20
80

20 (15.18%)
59 (84.82%)

8 (38.09%)
13 (61.91%)

0.55 (0.19-1.59)

1.34
p=0.12

p value <0.05 is considered significant

When these 100 participants were asked about their
knowledge of PCOS it was seen that amongst the total
sample only 32 women had awareness of PCOS, which
was through their doctors, relatives, or books. Out of the
total sample, the percentage of women who were
suffering from PCOS and were aware about what it is
was only 47.62%. When asked about how many of them
knew of the complications a woman suffering from
PCOS can have in her life time, we found a sad figure of
19.05% (Table 3).
YES

48%

NO

81%

52%

19%

Aware of PCOS

Aware of Complications

Figure 2: Awareness of PCOS and its complications
among PCOS sufferers.

Amongst these the women who themselves had PCOS
and were unaware of its complications were a huge
80.95% (Figure 2).
The percentage of healthy women suffering from
dysmenorrhoea was 20.25%, while in women suffering
from PCOS it was as high as 47.61%. The value was
significant (95% CI- 0.10-0.79, p=0.005). It was also
found that the percentage of stress sufferers among
healthy women was 15.18% whereas amongst PCOS
patients it was 38.09% (Table 4).
DISCUSSION
Poly Cystic Ovarian Syndrome (PCOS) is an emerging
health issue among the females because of the changes in
lifestyle, the increasing stress levels accompanied with
lack of physical activity and gross changes in the pattern
of menstrual cycles. As of now, there is no permanent
cure to the problem, therefore the most effective and
important solution would be to prevent its development
and to make an early diagnosis of the condition so that
the serious long term complications may be avoided. This
study thus aimed to find the incidence of PCOS among
women attending the Gynecology OPD of a tertiary
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health care hospital in Western Maharashtra and the
associated risk factors. One of the secondary objectives
was to check for the awareness regarding the condition
and its complications among the healthy women and
those affected by PCOS.
In the study it was found that the incidence of PCOS was
21%. So far there is no study which clearly states the
prevalence/incidence of PCOS in India. Various studies
have suggested the prevalence to be between 10%36%which are in accordance with the study.3 Also studies
have shown the prevalence of PCOS to be higher in urban
areas as compared to rural areas which supports the
higher incidence in the setting as it is an urban area.5
It was seen that the maximum number of cases were
reported in the age group ≤24 (76% of the total PCOD
cases). Similar results were found in a prospective study
conducted by Renatt C Francis in Palakkad where it was
observed that the maximum number of PCOS patients of
age belongs to 21-25 years (34.2%).6 So the estimated
prevalent age group is 21-25 years.6 A study in Bhopal
also reported comparable findings.7
Women belonging to upper socio economic class had
significantly more cases of PCOS compared to those of
the lower class. This fact may be attributed to the
difference of life style, eating habits etc. A hospital based
study conducted at Jaipur, from April 2013 to March
2014 also reported similar findings with the prevalence of
PCOD being 64% in the middle and upper classes.8
This study showed that 27% women with lack of physical
activity developed PCOS which was more as compared to
those who regularly exercised. Therefore the significance
of lack of physical activity in development of PCOS is
found. Other studies have also given findings which are
similar to our study the.5,9 This may be due to the positive
effect regular exercise has on our health and may also be
related to the control of weight gain.
From the study it was seen that 56% women with
irregular menstrual cycle reported to be suffering from
PCOS. This percentage was significantly higher as
compared to the women with regular menstrual cycle.
Immaturity of hypothalamic-pituitary-ovarian axis in
girls causing anovulation due to suboptimal FSH and LH
production causes irregular menses.6 Anovulation persists
and continues as chronic anovulation. The resulting
hyperestrogenism,
leads
to
hyperandrogenism,
manifesting clinically as irregular menses.6 Similar
results as our study were shown by studies conducted at
various places.1,6,10
When the BMI of the participants was calculated, it was
seen that 43% of the overweight women suffered from
PCOS. A retrospective study in Tamil Nadu also showed
that 40% of the obese women were suffering from
PCOS.5 Another cross-sectional study conducted in
Dehradun concluded that obesity minimally increases risk

of PCOS.1 The link between obesity and PCOS is further
strengthened by the facts that a lifestyle change and
control of weight will reduce the symptoms of PCOS and
help reverse the hormonal imbalance.1
When the waist hip ratios of the women were calculated
it was found that a waist hip ratio above 0.85 posed a
3.59 times higher risk of developing PCOS. A similar
study also showed significant association between the
waist circumference and development of PCOS
(p<0.009).11 Studies have also proved that increased
abdominal fat is significantly associated with
development of insulin resistance which is one of the
major complications of PCOS.11 Another study done in
Bhopal showed a strong association between Waist hip
ratio and development of PCOS (p<0.0001).7 Thus by
controlling this parameter we may be able to control the
development of insulin resistance and subsequently
development of type 2 diabetes in these women.
Being aware about a disease and its complications
encourages people to seek early timely treatment and also
helps in the prevention of further complications.
Knowing the level of awareness about a particular disease
is important aspect of primary health care. In this study it
was found that the total percentage of women aware
about PCOS was only 32%, out of which only 16% were
aware about the further complications. This shows the
need of creating awareness amongst women and girls
regarding PCOS so that they can identify the symptoms
as early as possible. It will also help protect them from
complications such as infertility at a later stage. Other
study showed lack of awareness among 78% women in
Bhopal.7 In another study done among working women in
Mumbai awareness about PCOS was seen to be 60%.12
This difference may be due to the fact that the proportion
of educated women in urban areas is more than that at
rural areas.
The unaware women were then educated about PCOS,
it’s consequences. They were even told why this
syndrome develops and its associated risk factors. The
women were also made aware of the lifestyle
modifications which are necessary to prevent its
development.
We also found that the level of stress was high among
PCOS patients (38.09%). Similarly in women suffering
from PCOS presence of dysmenorrhoea was as high as
47.61%. This point towards the additional physical and
psychological pain the women with PCOS go through. 12
One more randomized control study conducted in
Mumbai revealed significant data on the psychological
aspect this syndrome can have on women.13
CONCLUSION
The socio-economic class, BMI, Waist-hip ratio and the
past menstrual cycle of a woman were found to strongly
influence the development of PCOS in them. Lack of
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physical activity was also a significant risk factor in the
development of PCOS. This indicates the association of
this syndrome with the changing sedentary lifestyle that
has been adopted by the people these days.
Also the awareness about PCOS among PCOS sufferers
was only 47.62%, and the awareness of its complications
was further low (19.05%) indicating a need to educate the
women regarding this syndrome and its associated
complications. The need for information about the
changes which are needed in their lifestyle so that the
incidence of this syndrome can be reduced is very
obvious from the results. Therefore the women who
participated in this study were made aware about this
syndrome, its complications and how to prevent it.
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