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ABSTRACT: Polycystic Ovary Syndrome (PCOS) is the most common endocrine disorder in women of
reproductive age anddespite decades of research, the etiology of the disorder is unknown. The objective of this
survey-based study was to determine the effect of working hours on its symptoms and occurrence in a small cohort of
women of reproductive age in Mumbai using bio-statistical tools such as Chi-squared test, Yule’s Coefficient of
Association and Hypothesis testing.
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I. INTRODUCTION

Polycystic Ovarian Syndrome (PCOS) is an endocrine disorder, which occurs due to inappropriate secretory levels of
Follicle Stimulating Hormone (FSH) and Luteinizing Hormone (LH). Imbalance in the hormonal levels leads to
conditions like hirsutism, infertility issues and polycystic ovaries. PCOS is the most common endocrine irregularity
that affects 5%-20% women of reproductive age.X The symptoms of PCOS include Diabetes Mellitus, irregular
menstrual cycles, ache and abnormal BMI, which in turn can cause psychosocial disruptions such as anxiety and
depression. The cause of Polycystic Ovarian Syndrome is unknown but it is most commonly considered to have genetic
roots. Hormonal imbalance which causes PCOS can also lead to increase in the levels of testosterone in the body,
resulting in establishment of masculine characteristics due to hyperandrogenism (excess secretion of androgens)?.

Regular exercise, balanced diet and hormonal pills in combination are the most widely prescribed treatment for PCOS?.
Acupuncture or ovarian drilling may be required in severe cases where a large number of cysts are present in the
ovaries®. This involves surgical drilling of the ovaries to enable removal of the cysts.

This study was designed to assess the effect of work and work-related stresses upon the manifestation of symptoms of

PCOS. The study suggests that greater physical and psychological involvement in work may prove beneficial to the
management of this disorder, since there is no definitive cure for PCOS. The prevalence of the disorder and thus its
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etiology in the population of women in the city of Mumbai was also determined and compared to previous studies, thus
relating the occurrence of PCOS to the geographical parameters and ethnicity of those affected.

Il. RELATED WORK

A recent study carried out by Samer El Hayek, Lynn Bitar, Layal H. Hamdar, Fadi G. Mirzaand Georges Daoud
summarized multiple recent reports and papers, discussing the statistical findings and the pathophysiology of
Polycystic Ovary Syndrome. The review states that according to the NIH (National Institute of Health) criteria,
approximately 4-10% women in the reproductive age suffer from PCOS, whereas according to the Rotterdam Criteria,
the occurrence ranges from 3% to 26% in adolescent girls>.Thus the prevalence of the disorder in a particular
population may vary depending on the criteria of diagnosis.

Dunaif A, Segal KR et.al carried out a study in 1989, which estimated the correlation between Insulin resistance
observed in PCOS-affected women and Obesity. The results obtained concluded that Insulin resistance is found more
frequently in women suffering from PCOS, but is completely independent of Obesity °.

Volume 15, Issue 4 of Oxford Journals, Medicine & Health mentions a 2009 study conducted by Moran L, Teede H,
which states that PCOS sufferers diagnosed on the basis of the National Institute of Health (NIH) criteria show a more
adverse metabolic profile with greater insulin resistance, greater abdominal and overall obesity and increased risk
factors for Type 2 Diabetes and Cardiovascular Diseases as compared to non-NIH phenotypes’.

A meta-analysis conducted by Hector F. Escobar-Morreale and M. Belen Roldan-Martin reviews the symptoms of
androgen excess and prevalence of Type 1 Diabetes in women with PCOS. This very recent study concludes that the
management of Diabetes can be aided if timely diagnosis and control of PCOS is accomplished?.

The prospective of using oral contraceptives (OCs) containing drospirenone (DRP) in combination with Metformin
along with lifestyle modifications to treat PCOS has been put forth by scientists from Sichuan University in China,
which work by reducing blood pressure and improving carbohydrate metabolism in PCOS-affected women®.
Metformin, as observed in multiple studies, is a commonly prescribed drug for control of PCOS and can be used in
structured combination with contraceptive pills under medical supervision to treat PCOS.

A Danish cohort study was conducted in 2015 to gauge the risk of endometrial, ovarian and breast cancers in women
suffering from PCOS and concluded that an increase in the risk of endometrial cancer out of the three gynecological
cancers is observed in these women as compared to a non-PCOS control group of women. It published that the
prevalence of endometrial cancer increases fourfold in PCOS-affected women®.

The Journal of Biomedical Research published a study in May 2016, which was conducted by Chun Yuan, Xiaogiang
Liu, et.al, using 125 Chinese PCOS patients, with 130 unaffected women as controls. The study concludes that
increased BMI has a negative impact on the manifestation of certain symptoms of PCOS. The study reveals that women
showing a higher BMI are found to be more frequently suffering from disorders caused by Androgen excess™.

Arshad Hussain, Rajesh Kumar Chandelet.al. conducted a study in 2015 where 110 PCOS sufferers were
psychologically evaluated using the Diagnostic and Statistical Manual for Mental Disorders, Fourth Edition criteria in
Kashmir, India. The results obtained determined that 23% of the women suffered from Depression compared to 7.5%
of the control*2. Also, 15.45% women had panic disorder compared to 5% of control and 15.45% suffered from
Generalized Anxiety Disorder. About 8% of the concerned women also showed suicidal tendencies.

I1l. MATERIALS AND METHODS
This randomized control study was based on a survey, which employed a questionnaire that included mandatory

questions regarding personal details of the respondent, such as the age, BMI and marital status, and also enquired about
the respondent’s work-related details, dietary habits and level of physical activity.
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The next set of questions included the symptoms of Polycystic Ovaries Syndrome (PCOS), the responses of which were
collected in terms of Yes or No options.The subjects were also questioned about medical diagnosis or tests related to
PCOS which they may have undergone.

The survey was conducted among women of reproductive age group, ranging from 12 to 48 years, residing in the
Suburbs of Mumbai, South Mumbai and Navi Mumbai. The sample included women (married/unmarried) working in
corporate institutes, professional and business fields as well as students and homemakers. The total number of forms
received was 353, of which 19 forms were incomplete, making the sample size 334.

The collected data was subjected to statistical analysis for validating various hypotheses using Chi-squared test, Yule’s
Coefficient of Association and Z test.

Chi-squared test:It is used to determine the significant association between any two attributes. The chi-squared analysis
was carried out with a significance level of 0.05 and degree of freedom was 1.

Ztest: Ztest is a statistical tool used to test for a single population proportion or to compare two population proportions
when the sample size is large. It explains the statistical significance that helps decide whether or not the null hypothesis
should be rejected.

Yule’s Coefficient of Association:This test provides insight into the correlation between two attributes, their
association, disassociation or complete independence. This test gives a measure of the extent of correlation between
two independent attributes, and is more reliable than the chi-squared test results.

IV.RESULTS
Of the total 334 analyzed cases, 47 women reported no symptoms of PCOS included in the questionnaire and thus these

cases were concluded to be the non-probable ones (14.07%). 287 women reported suffering from at least 1 symptom of
PCOS and were thus concluded to be the probable cases (85.93%), of which the 40 self-reported sufferers were a part.
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The above bar graph represents the occupation of PCOS sufferers, among the total sample. It can be observed that
maximum percentage of sufferers is seen among the students (47). This may be attributed to hormonal imbalancesdue
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to stress or depression seen among subjects of this category. Lower prevalence of the disorder was observed in subjects
in other categories, with women from the self-employed/business field showing least prevalence of PCOS.

AWARENESS AMONG NON-SUFFERERS

= Aware Unaware

60%

The above pie-chart represents the PCOS awareness percentage among the non-sufferers. It could be observed that 60%
of the self-reported non-suffering women in our sample were unaware of PCOS, and hence would not be able to
recognize any of its symptoms even if they were suffering. Thus our sample may have contained some unaware PCOS
sufferers who were not clinically diagnosed.

(*) Symptoms: Irregular menstrual cycles, Excess Period pain, Infertility Issues, Greater than normal BMI, Facial Hair, Acne,
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Problems in weight loss, sudden weight gain, Diabetes Mellitus.

The above bar graph represents the extent of association of PCOS symptoms with working hours of the respondents
using Yule’s Coefficient.

It was observed that majority of the considered PCOS Symptoms, including greater than 5(*), showed a trending
negative correlation with an increase in the hours of work. This indicates that secondary diseases like depression,
infertility and Diabetes Mellitus may show a decreased manifestation among women having long working hours.

Thus an active lifestyle may prove beneficial for women suffering from PCOS, as it may possibly prevent or decrease
the manifestation of secondary diseases caused due to PCOS.

Table 1: X?statistic with respective P-values of relation between presence of symptoms of PCOS and greater than 30
hours of work per week among Mumbai women.

Symptoms of PCOS Xstatistic P-value Result Yules
PCOS 0.011 0.91639 No Association 0.018
Infertility Issue 4.7165 0.0229875 Association -0.32
Irregular menstrual cycles 0.3819 0.5365 No Association 0.075
Excess Period Pain 0.8082 0.3686 No Association -0.105
Diabetes Mellitus 3.2385 0.7192 No Association -0.33
Depression 5.267 0.02173 Association -0.261
Cardiac Exertion 0.4218 0.5160 No Association -0.085
Sudden Weight Gain 0.5632 0.4529 No Association -0.10
>25.00 BMI 0.5887 0.4429 No Association 0.0829
>5 Symptoms of PCOS(*) 10.899 0.00096 Association -0.181

(*) Symptoms: Irregular menstrual cycles, Excess Period pain, Infertility Issues, Greater than normal BMI, Facial Hair, Acne,
Problems in weight loss, Sudden weight gain, Diabetes Mellitus.

The Chi-square test showed an association between more than 30 hours of work per week and presence of infertility,
depression and occurrence of greater than 5 of mentioned symptoms with P-value lesser than 0.05 at 5% level of
significance. As the rest of the symptoms showed P-value > 0.05, no association could be found between them and
working for greater than 30 hours per week.

By Yule’s Coefficient of Association, more than 30 hours of work per week showed a very weak positive association
with occurrence of PCOS. Thus, more the hours of work, more may the occurrence of PCOS. As for the symptoms
irregular menstrual cycles and greater than 25.00 BMI, a very weak positive correlation with more than 30 hours of
work per week could be observed,indicating that more the hours of work, more the presence of these symptoms.

Very weak negative correlation was detected by Yule’s Coefficient test for symptoms including infertility issues,
excess period pain, Diabetes Mellitus, depression, cardiac stress and sudden weight gain. This indicates that with more
than 30 hours per week, the manifestation of these symptoms may decrease.
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Table 2: Z statistic with respective P-values for testing the mentioned hypotheses between symptoms of PCOS and
greater than 30 hours of work per week among Mumbai women.

Ho: The proportion of women showing symptoms of PCOS and working for more than 30 hours per week is the same
as the proportion of women showing the symptoms and working for less than 30 hours per week.

H;: The proportion of women showing symptoms of PCOS and working for more than 30 hours per week is less than
the proportion of women showing the symptoms and working for less than 30 hours per week.

Symptoms of PCOS Zstatistic |Zstatistic| P-value Result

PCOS 0.105 0.105 0.46017 Ho not rejected

Infertility Issue -2.1717 21717 0.015 H, rejected
Irregular menstrual cycles 0.618 0.618 0.26763 Ho not rejected
Excess Period Pain -0.899 0.899 0.18406 H, not rejected

Diabetes Mellitus -1.7996 1.7996 0.03593 H, rejected

Depression -2.295 2.295 0.01101 Hg rejected
Cardiac Exertion -0.6495 0.6495 0.25785 H, not rejected
Sudden Weight Gain -0.7505 0.7505 0.22663 H, not rejected
>25.00 BMI 0.6888 0.6888 0.2451 Hg not rejected

>5 Symptoms of PCOS(*) -3.3015 3.3015 0.00048 H, rejected

(*) Symptoms: Irregular menstrual cycles, Excess Period pain, Infertility Issues, Greater than normal BMI, Facial Hair, Acne,
Problems in weight loss, Sudden weight gain, Diabetes Mellitus.

In the cases of infertility, Diabetes Mellitus, depression and presence of greater than 5 tabulated symptoms, the null
hypothesis (Hy) could be rejected (P-value<0.05) at 5% level of significance. This indicates that the manifestation of
these symptoms can be correlated with the number of working hours.

The rest of the symptoms did not show such a relation as the P-value>0.05. Thus the null hypothesis (H,) could not be
rejected for symptoms like irregular menstrual cycles, excess menstrual pain, Cardiac Exertion, sudden weight gain and
greater than normal BMI. This indicates that the manifestation of these symptoms of PCOS is completely independent
of working hours.

V.DISCUSSION

Through our study we found the prevalence of Polycystic Ovarian Syndrome in the city of Mumbai (India) to be
11.97% of the women of reproductive age. This estimate is close to the 11.76% reported by a 2014 study conducted at a
medical school in Pondicherry, India’®. Another study conducted in Mumbai (India) among 600 adolescent girls
reported an estimated prevalence of 22.5% when the diagnosis was done using the Rotterdam criteria’®. The prevalence
of PCOS among adolescents in Andhra Pradesh (India) was found to be 9.13 %* and another study conducted in South
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India reported as high as 36% prevalence of PCOS among adolescent girls*®. Thus it can be observed thatwomen in
Mumbai show intermediate prevalence of the syndrome when compared to populations from different geographical
areas within the same country.

The prevalence of the disorder when compared with previous studies carried out in the American and European
continents was observed to be much less than that among Asian-Indian women. A study conducted at the University of
Alabama at Birmingham, USA consisting of 400 samples reported the prevalence of the syndrome to be 6.6%, whereas
a study among Caucasian women from Spain (sample size of 154) reported a prevalence of 6.5%. Another similar study
done in the Greek island of Lesbos reported a prevalence of 6.77% of the 192 subjects. Therefore, a clear distinction in
prevalence of PCOS can be observed based on the ethnicity of the populations being studied and a conclusion can be

made that ethnicity is an important factor in the manifestation and prevalence of the disorder*2.

VI. CONCLUSION

The respondent population in this study belonged to the reproductive age group of 12-48 years and maximum
respondents belonged to the professional field. The category which included highest number of sufferers was the
student’s category, with 21.27% of them suffering from the disorder. Women belonging to the business or self-
employed category included the lowest number of sufferers. This indicates that younger women are more prone to
hormonal imbalances andthus may show greater prevalence and manifestation of the symptoms of PCOS.

The population of working women in Mumbai is representative of population in other metropolitan cities of India and
all women who were a part of our study were of similar Asian ethnicity. Our findings clearly demonstrate that working
in any field, be it professional, business-related or other labour-intensive jobs, has a positive impact on the quality of
life of women and can be an effective way to manage PCOS-related issues. Thus greater involvement in work, either
physical or mental, can help reduce the severity of the various symptoms of PCOS.

The progress made in the study of Polycystic Ovarian Syndrome and Polycystic Ovarian Disorder can be majorly
credited to survey data made available from different countries and due to paucity in the data available in the Indian
subcontinent, it is necessary to put forth more such data for comparative analysis. Our study has been a small attempt in
this direction.

More precise results could possibly be obtained if a greater sample size is used for analysis.

Future prospects related to this study could involve determination of the precise association between a particular
occupation or activity and prevalence of PCOS and its symptoms so as to be used for treatment purposes. Data
published through this study can be further used for comparative analysis by future researchers.
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