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Background: Polycystic ovary syndrome (PCOS) is one of the most common endocrine disorders in women of reproductive age. Due
to the logistics of diagnosis and lack of consensus on the diagnostic criteria, there are very few prevalence studies in the community.
This study was aimed to assess the prevalence of PCOS in women 18-25 years of age, conducted in college girls from Lucknow, North
India. Materials and Methods: Sample size for the study was calculated as 1052. Girls from 3 different colleges were approached
(n = 2150), 1520 (70.7%) agreed to participate. They were asked to fill up a questionnaire asking details of menstrual cycle and
features of hyperandrogenism. Hirsutism was self-reported. Responses were verified by a trained research assistant. A probable
case was defined as a girl with menstrual irregularity (MI) or hirsutism (H) or both. All the probable cases were invited for detailed
examination, hormone estimation, and ovarian ultrasonography. Results: Of the 1520 girls, 200 (13.1%) were labeled as probable
cases; 175 (87.5%) had MI and 25 (12.5%) had both Ml and H. Of the 200 cases, 75 (37.5%) had hormonal evaluation while 11
agreed for ultrasonography. 27 girls had confirmed PCOS. Therefore, if all the 200 girls would have had hormonal evaluation, 56 girls
were likely to be confirmed as PCOS, giving a calculated prevalence of 3.7% (95% Cl, 2.6—4.4) in this population. The mean age of
these PCOS cases was 18.96 + 1.73 yrs, body mass index was 21.72 + 5.48 Kg/m?, and waist hip ratio was 0.81 + 0.08. Only 12%
girls had a body mass index = 27.5 Kg/m?, but 44% had waist hip ratio > 0.81, again highlighting that despite low BMI, Indians have
more abdominal obesity. Conclusion: Calculated prevalence of PCOS in women between the ages of 18-25 years from Lucknow,
north India, is 3.7%. Majority of these girls were lean but have abdominal obesity.
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INTRODUCTION

Polycystic ovary syndrome (PCOS) is said to be the
commonest endocrine disorder of women of reproductive
age with a heterogeneous presentation, which includes
hyperandrogenism and ovulatory dysfunction. PCOS
usually has a peri-pubertal onset; so, it is a disorder of
significant health concern. This necessitates estimation
of proportion of women are affected by PCOS in the
population.
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The prevalence reported in earlier studies varies between
2.2% to 26%. These variations are due to difficulties in
hormonal evaluation and lack of consensus on diagnostic
criteria. For diagnosis of PCOS, ovarian ultrasonography
and blood tests have to be done in the follicular phase.
This limits large epidemiological studies in the community.
Using different criteria, prevalence has been estimated as
4.0%~11.9% in the community from 3 different countries.
There is paucity of data from India.

Insulin resistance is central to the pathogenesis of PCOS,
and Indians are known to have high prevalence of insulin
resistance, so the prevalence of PCOS may be high in our
population.

This study was undertaken with the aim to assess prevalence
of PCOS in young women (age group 18-25 years) from
North India [Figure 1].
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Figure 1: Flow Chart

MaTeriaALs AND METHODS

Sample size was calculated as 864 with an estimated
prevalence of 10%, precision of 2%, and confidence
interval of 95%. We added 20% for non-responders making
the total number to 1073. We conducted this study in girls’
degree colleges. The girls who volunteered to participate
were asked to fill up a questionnaire asking about the details
of menstrual history and features of hyperandrogenism.
Responses were verified by a trained research assistant.

A girl was labeled as a probable case of PCOS if she had
menstrual irregularity or hirsutism (self-reported) or both.
Menstrual irregularity was defined as the presence of
chronic amenorrhea or usual cycle length of >35 days. All
probable cases were called for detailed clinical examination
to confirm features of hyperandrogenism, anthropometry,
hormone estimation, and ovarian ultrasonography. To
define biochemical hyperandrogenism, 90 controls from
the same population (girls with regular menstrual cycles
and no evidence of hyperandrogenism) were studied.
Serum testosterone and free androgen index above the
97" percentile were labeled as hyperandrogenism, values
of which were 1.76 nmol/L and 5.22 nmol/L, respectively

The study was approved by the institutional ethics
committee. Written informed consent was obtained from
participants prior to detailed evaluation.

REsuLTs

About 2150 girls were eligible for the study in the 3 colleges.
Of these, 1520 (70.7%) girls volunteered to participate
in the study. Out of these 1520 gitls, 175 (11.5%) had
menstrual irregularity, 27 (1.83%) had hirsutism, and 25
(1.6%) had both menstrual irregularity and hirsutism,
making a total of 227 probable cases. All of these 227 cases

were invited for further evaluation. 67 (38.3%) of 175 girls
with menstrual irregularity, 11 of 25 (44%) with menstrual
irregularity and hirsutism group, and just 2 of the only
hirsutism group came for further evaluation. There was
no difference in the girls who came for further evaluation
from those who did not. Out of 80 probable cases, who
had hormonal evaluation, 5 girls were excluded because
they had secondary causes for menstrual dysfunction.

Clinical examination for features of hyperandrogenism
showed that the girls tended to over-report hirsutism.
So, results are further reported on the 200 gitls, 175 with
menstrual irregularity and 25 with both.

Of the 75 girls with oligo/anovulation, who had
further evaluation, 13.3% (10/75) girls had clinically
significant hirsutism, 18.9% (14/75) had biochemical
hyperandrogenemia. 9.4% (7/75) gitls had both clinical
as well as biochemical hyperandrogenemia. Only 11 girls
agreed for ovarian ultrasonography, and 8 girls were found
to have polycystic ovaries.

According to the NIH criteria, 21 girls were confirmed to
have PCOS. Calculated percentage will be 3.7% (95% ClI,
2.6-4.4) [Table 1-5].

DiscussioN

The community prevalence of PCOS in young women
(18-25 years) using the NIH criteria in our study was 3.7%
(95% CI-2.6-4.4%), which is less than that reported in
carlier studies. Using the NIH criteria, a birth cohort study
from Australia has shown prevalence of 8.7%. In this study,
the definition of menstrual irregularity was very wide,
polymenorrhea (<21 days cycle) or a gap between usual
cycle lengths of 4-5 days was taken as oligo-anovulation,
while in our study, cycle length >35 days was the criteria.
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Table 1: Distribution of girls according to their presentation, completely evaluated, confirmed, probable,

and expected number of case

Presentation Total number Complete Confirmed PCOS Probable PCOS** Total expected
evaluation using NIH/AES PCOS
criteria
Menstrual irregularity 175 64 18 31 49
Menstrual irregularity and hirsutism 25 1 3 4 7
Total 200 75 21 35 56

** calculated number of cases as per prevalence from completely evaluated cases

Table 2: Demographic characteristics of PCOS cases

Table 3: Univariate logistic regression analysis

and controls Variable OR (95% CI) P value
Variables PCOS cases Controls P value Age 0.82 (0.58 - 1.15) 0.24

(n=27) (n=91) Weight 1.06 (1.00 - 1.12) 0.03
Age (years) 18.96 + 1.73 19.32 + 1.26 0.39 BMI (= 23) 1.15 (1.02 - 1.30) 0.02
Height (cms) 153.93 £ 5.52 153.61 +4.98 0.68 Waist circumference 1.06 (1.01 - 1.12) 0.02
Weight (Kgs) 51.42 £ 13.6 46 +7.33 0.01 (Category)
BMI 21.72+5.48 19.5+3.03 0.01 Waist (>80 cm) 4.70 (1.16 - 19.1) 0.03
BMI (> 23)% 24% (12% overweight 12.8% 0.21 Family history of HTN 3.19 (1.22 - 8.34) 0.018

+ 12% obese) and/or DM
Waist (cms) 73.6 + 13.68 68.13 £ 6.84 0.008 BMI: Body mass index, HTN: Hypertension, DM: Diabetes Mellitus
Waist (>80 cm) % 19.2% 4.8% 0.03
Category
WHR 0.81+0.08 0.8+0.1 0.55
WHR (> 0.81)% 45.8% 34.9% 0.25
SBP 110.96 + 11.63 110 £ 12.56 0.52
DBP 72.56 £ 8.44 7214 +8.24 0.92 Table 4: Multivariate Logistic Regression Analysis
Family history of 41% 19% 0.03 .
HTN or DM Variable OR (95% Cl) P value
BMI: Body mass index, HTN: Hypertension, DM: Diabetes Mellitus, WHR: Waist BMI, N 1.18 (1.02 - 1.36) 0.02
hip ratio, SBP: Systolic blood pressure, DBP: Diasystolic blood pressure Family history of HTN/DM 3.17 (1.06 - 9.44) 0.03
Data expressed as Mean + SD BMI: Body mass index, HTN: Hypertension, DM: Diabetes Mellitus
Table 5: In comparison with other study
Type of study Number of subjects Oligomenorrhea % PCO0% Obesity%

Asuncion et al. (JCEM 2000)  Blood donors 154 19.5 6.5 30
Diamanti et al.® Free medical check up 192 14.6 7.7 38
Aziz et al.l"2 Pre-employment 400 22.8 6.6 32
March et al.¥ Birth cohort 728 13.5 8.6
Yanmin et al.! Community based 2111 18.9 6.1
Kumarapeli et al.l¥] Community based 3030 7 6.3
Present study Community-based 1520 13.2 3.7 8

Using the Rotterdam criteria where ovarian ultrasonography
is a component of diagnosis, in the same cohort, prevalence
increased to 11.9%. Contrary to this using the Rotterdam
criteria, Kumarapeli ¢/ a/. have reported a lesser prevalence
of 6.1% in Sri Lankan population and 6.3% in Chinese
population by Yanmin ea/, both are community-based studies

Majority of our cases were lean as only 24% had a BMI = 23
Kg/m? and none was morbidly obese. In contrast, 30-38%
subjects are obese in other studies. Obesity can itself cause
menstrual irregularity and increase prevalence of PCOS, so
this could be a reason for lower prevalence of menstrual
irregularity and PCOS in our cohort. In spite of lower
prevalence of obesity, waist-hip ratio was abnormal in 44%

of PCOS cases, highlighting that Indians have more central
obesity, even atlow BMI. A significant number of these gitls
had pre-hypertension; both these factors increasing their long-
term cardiovascular disease risk. These abnormal metabolic
features are evident, even at the young ages of 18-25 years.

The major limitation of our study was that just 40% of the
probable cases came for further follow up and evaluation
and a minority agreed for ultrasonography.

CoNcLUSION

Prevalence of PCOS in young women (18-25 years) was
3.7%, and majority of them were lean. Even at this young

Indian Journal of Endocrinology and Metabolism / Vol 16 / Supplement 2



Gill, et al.: Prevalence of polycystic ovary syndrome

age, these women were at a high risk of metabolic syndrome
because of the increased prevalence of abnormal waist-hip
ratio and pre-hypertension.
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