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ABSTRACT

Background: Polycystic ovarian syndrome (PCOS) is a multifaceted lifestyle disorder among women
in their reproductive cycle. By nature, it adversely affects the fertility and reproductive health of the
affected women. Clinical manifestations are diverse including oligomenorrhea, anovulation, serum
insulin and hirsutism. Prevalence rate is estimated at 4% to 25% depending on the diagnostic criteria
used. The determinants of PCOS have linked with the environmental surrounding and the lifestyle of
the women. The prevalence of polycystic ovarian syndrome is although thought to be 4% to 25% but it
is widely unknown for specific population based on race and ethnicity. Aim: The objective of the study
hypothesizes to compare the prevalence of PCOS among Assamese women with Bihari women.
Methods: A total sample of 100 women has been taken out of which 50 are recruited from among
Assamese community and rest 50 from Bihari community visiting Goenka Nursing Home, Guwabhati,
Assam. The relevant data were collected through self-administered schedules and interview method.
Results: A higher prevalence of PCOS is found among the Assamese caste women in comparison to
Bihari caste women. Oligomenorrhea with recent weight gain is found to be the most common symptom
of PCOS associated with raised serum insulin. Conclusion: A long tern personalized management
program is required for effectively treating individuals with PCOS which can help in regulating the
symptoms like menstrual irregularities, various dermatological issues like hirsutism, acne, improving

fertility, lowering the burden of obesity, diabetes and various other metabolic complications.

Keywords: Polycystic ovarian syndrome, oligomenorrhea, serum insulin, luteinizing hormone, follicle

stimulating hormone.
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INTRODUCTION

Polycystic ovarian syndrome (PCOS) is a common endocrine disorder affecting up to 13% of
women (Ee et al., 2021). The syndrome is a complex and heterogeneous disorder that may have
various clinical manifestations, mainly including hyperandrogenism, oligo/anovulation and
polycystic ovaries morphology (Aversa et al., 2020; Ramezani-Tehrani et al., 2021). Although
the exact etiology of PCOS remains unclear, emerging evidence suggested that insulin
resistance (IR) appears to be implicated in its pathogenesis (Behboudi-Gandevani et al., 2016;
Marchesan et al., 2021). Further, PCOS reported symptoms complex with amenorrhea,
hirsutism and enlarged ovaries with multiple cysts (Zahid et al., 2016; Mehreen et al., 2021;
Soneja 2021). The clinical manifestations of PCOS include hirsutism, oligomenorrhea,
excessive acne and hair loss and in adolescence it also causes many psychological disturbances
such as anxiety and depression (Ganie et al., 2019). At present, some abnormalities in
metabolic pathways such as insulin signaling and steroid hormone regulations pathways have
been proposed in the underlying pathophysiology of PCOS (Zhao et al., 2012). However, many
studies also show that PCOS could be linked to hereditary, lifestyle and environmental factors
that include early age of puberty, premature fetal development, family history of PCOS among
first-degree relatives, physical inactivity, stress and obesity among others
(Heidarzadehpilehrood et al., 2022; Parker et al., 2022). PCOS among the adolescents and
young girls is generally undiagnosed and underreported. Moreover, untreated patients develop
complications such as infertility, pregnancy-related issues, metabolic disorders and
cardiovascular diseases (Armanini et al., 2022; Liu et al., 2021).

The diagnosis of PCOS can be performed by using various guidelines/criteria as recommended
by the National Institute of Health (NIH), Rotterdam criteria and the Androgen Excess PCOS
Society (AE-PCOS) criteria (Wolf et al., 2018). Recently, the international evidence-based
guidelines suggested that the Rotterdam criteria are superior to others in diagnosing PCOS
(Teede et al., 2018). Several studies postulated PCOS as a lifestyle disorder which is linked to
their environmental and standard of living of the women (Radha et al., 2016; Bharathi et al.,
2017). This study was postulated to assess and compare the prevalence of polycystic ovarian
syndrome between two communities i.e. Assamese and Bihari community residing in Guwahati

city, Assam, Northeast India.
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MATERIALS AND METHODS

A study has been done in Goenka Nursing Home, Kamrup (M), Assam, Northeast India. The
study was conducted after taking approval from the department of Gynecology. The present
investigation focused upon reproductive women who suffered from PCOS and other
reproductive issues and sought medical assistance in the hospital. The present study sample
consists of 100 reproductive women within the age group of (18-35) years out of which 50
women are recruited from among Assamese community and rest 50 women from Bihari
community. All the participants were enrolled after obtaining an informed consent to
participate in this study. The participants were interviewed to obtain necessary data separately.
All the factors were undertaken based on Rotterdam criteria (2004). Rotterdam criteria are the
most widely-used tool for diagnosing PCOS includes the presence of irregular menstrual cycle
(Oligomenorrhea) or no menstruation (Amenorrhea), hyperandrogenism (signs of hirsutism)
and polycystic ovaries on ultrasonography (Perla 2021). The objectives and nature of
participation were explained to the participants before the participation in the present study.
The data were obtained by using semi-structured questionnaires and anthropometric
assessment is done by using measuring tape, weighing machine and anthropometric rod. As the
present study is hospital-based, therefore the data on anthropometric measurements includes
height and weight and various biological parameters which include oligomenorrhea, serum
testosterone, serum insulin, serum follicle stimulating hormone (FSH), and ultrasonography
was recorded from the reports of the study participants after taking proper consent from each
patient. Women having the symptoms of oligomenorrhea (inter-menstrual interval > 35 days
or 8 menstrual cycles per year were considered. Women with clinical signs of hirsutism, acne,
and polycystic ovarian morphology with 12 or more follicles are observed in at least one ovary
and these symptoms were record-based studies along with interviews. And through the studied
reports based on ultrasonography, women with PCOS was categorized as PCOS group and
without PCOS as Non-PCOS group. Among Assamese women group out of 50 participants
total 31 PCOS cases was studied and among Bihari women group out of 50 participants total
20 PCOS cases was studied and rest were taken as NON-PCOS group. For the anthropometric
measurements of weight and height, the participants were asked to be without footwear and
wearing light clothes. Waist circumference (WC) and hip circumferences (HC) were measured
by using measuring tape nearest 0.1 cm. For WC superior part of the hip bone was palpated
and then measurement tape was encircled around the stomach just above this point and the

umbilicus interiorly. The HC was measured by encircling the measuring tape in the broadest
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part of the hip of the participants. During the time of measurements, the participants were asked
to stand in the eye-ear plane, height was measured by using an anthropometric rod nearest to
0.1 cm and weight was measured by using a weighing scale nearest to 0.1 kg. Body Mass Index
(BMI) of individual participants was calculated by dividing weight (kg) by height in square
meters (WHO 2000). BMI that was found to be greater than 30.00 kg/m? categorized as obese
and less than 29.9 kg/m?was categorized as non-obese (WHO 2000). Work activity levels were
also obtained utilizing the self-reported responses based on their physical activity using the
self-administered schedule method. Socio-demographic data were collected by utilizing a pre-
structured schedule which includes age, family structure and educational level of the
participants. Work activity levels were also obtained utilizing the self-reported responses based
on their physical activity using the self-administered schedule method.

Statistical Analysis

The collected data were entered into Microsoft Excel and analyzed in the Statistical Package
for Social Sciences. The Chi-square analysis was performed to determine the frequency
differences in categorical variables. A p-value < 0.05 was considered to be statistically

significant.
RESULTS

Table 1 showed socio-economic and demographic profile of the studied communities. The
results showed highest percentage of PCOS women within the age group of (24-29) years both
among the Assamese and Bihari community i.e. (61.29%, 25.79+1.96) and (52.63%,
26.73+1.81) respectively. In case of family types, the highest number of women with PCOS
among the Assamese women group (83.87%) i.e. 26 out of 31 women are from nuclear family
structure than those who belongs to PCOS Bihari women which is found to be (90.00%) i.e. 18
out of 20 belongs to nuclear family structure. Similarly, joint family structure is also estimated
to be higher among the Assamese women group (16.12%) i.e. 5 out of 31 PCOS women lives
in a joint family than Bihari women group (10.00%) i.e. 2 out of 20 PCOS women lives in a
joint family. The results on the educational level shows highest percentage of PCOS women in
the Assamese women group have passed bachelor’s degree (80.64%) i.e. 25 out of 31 PCOS
women as compared to Bihari PCOS women (30.00%) i.e. 6 out of 20 PCOS women belongs
to the category of HSSLC to Bachelor’s degree. Among the Bihari PCOS women, most of the
women have passed primary to HSLC level (60.00%) i.e. 12 out of 20 PCOS women. Women

in the category of Post graduate and others is found to be higher in number among Assamese
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PCOS women group than Bihari PCOS women group i.e. (9.67%) i.e. 3 out of 31 PCOS women
and (5.00%) i.e. 12 out of 20 PCOS women respectively. The present study showed no
participants to be found in the pre-literate category among Assamese PCOS women group
whereas out of 20 only 1 PCOS woman is found to be pre-literate among the Bihari women

group.

Table 2 attempted to show the percentage of recent weight gain, the proportion of individuals
with obesity and the work activity level of the two communities studied. The results therefore,
reported highest proportion of women with recent weight gain is estimated at (52.00%) among
the Assamese women group i.e. 26 women out of 50 have recorded weight gain as compared
to Bihari women group which is found to be (20.00%) i.e. 10 out of 50 women have recorded
weight gain. Estimating the proportion of obesity where, (BMI > 30 kg/m?) among the
individuals, highest proportion is observed among Assamese women group (22.00%,
32.18+2.05) within an age group of (30-36) years, as compared to Bihari women group which
is estimated at (8.00%, 32.68+1.68) within age group of (30-34.2) years. Proportion of non-
obese women where, (BMI < 29.9 kg/m?) found to be higher among Bihari women group
(92.00%, 22.14+2.18) within the age group of (19-28) years as compared to Assamese women
group (78.00%, 22.72+2.09) within (19.1-28.5) age group. The results from the study showed
working activity level to be higher among the Bihari women group which is estimated at
(78.00%) as compared to Assamese women group which is found to be (50.00%).

Table 3 showed the biological parameters like hirsutism, oligomenorrhea, serum testosterone,
serum insulin, serum luteinizing hormone (LH), serum follicle stimulating hormone (FSH) and
ultrasonography. The findings showed higher percentage of hirsutism is found among the
Assamese women group which is estimated at (32.00%) as compared to Bihari women group
(12.00%) which indicates higher androgen activity among the women of Assamese community.
Oligomenorrhea or irregular menstruation reported to be higher among Assamese women
group (50.00%) as compared to Bihari women group (14.00%). The proportion of women
showing raised level of serum testosterone (>70 ng/dl) among Assamese women group is
(62.00%, 78.50+6.86) lower than the Bihari women group (76.00%, 76.08+5.52). Estimating
the testosterone level within the normal limit (<70 ng/dl) Assamese women are found to show
the highest percentage as compared to Bihari women i.e. (38.00%, 55.21+5.95) and (24.00%,
54.57+5.02) respectively. Serum insulin which is found to be a common factor in PCOS and it
can be considered as an integral part of the syndrome. The present study showed serum insulin

level to be highest among the Assamese women group (40.00%, 19.73+5.39) as compared to
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Bihari women group (20.00%, 18.29+6.20). Estimating serum insulin level within the normal
limit, Bihari women showed higher percentage as compared to Assamese women i.e. (80.00%,:
8.41£2.94) and (60.00%, 9.03+3.33) respectively. Serum luteinizing hormone (LH) beyond the
normal range (10-20) mIU/mL is found to be highest among the Assamese women group
(30.00%, 12.44+2.67) in comparison to Bihari women group (12.00%, 12.32+3.10). Within the
normal limit range (5-9.9) mIU/mL, serum luteinizing hormone (LH) is found to be higher
among Bihari women group (88.00%, 7.43+1.52) as compared to Assamese women group
(70.00%, 7.85+1.48). Similarly, estimating serum follicle stimulating hormone (FSH) in the
raised limit (>9.9-21.5) mIU/mL, highest proportion is found to in the Assamese women group
i.e. (40.00%, 14.34+3.34) in comparison to Bihari women group which is found to be (30.00%,
13.38+2.96). Within the normal limit (1.4-9.9) mIU/mL, FSH level is found to higher among
Bihari women group i.e. (70.00%, 5.67+2.10) as compared to Assamese women group, which
is found to be (60.00%, 5.48+2.16). The proportion of patients diagnosed with PCOS through
ultrasonography (follicles > 12) among Assamese women group and Bihari women group is
found to be 62.00% and 40.00% respectively which shows that Assamese women showed a
higher percentage of PCOS cases as compared to Bihari women.
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Table 1: Socio-economic and Demographic Profile of the studied Communities:

Assamese Women (50)

Bihari Women (50)

PCOS Group NON-PCOS Group PCOS Group NON-PCOS Group Chi-
Variables assessed (31) (19) (20) (30) square | p—value
Number 0 Number o Number o Number 0 value
Mean = SD & Mean = SD & Mean = SD & Mean = SD &
Age Groups (years)
04 03 02 05
(18-23) 20.75+1.48 12.90 20.33 +2.05 15.78 22.00 £ 1.00 10.00 21.60 + 1.50 16.66 | 1.16667 | 0.28008
19 10 11 16
(24-29) 25.79 £ 1.96 61.29 26.70 +1.73 5263 26.73+1.81 52:38 26.69+ 2.05 5333 | 3.45092 1 0.06322
08 06 07 09
(30-135) 33.95 + 156 25.80 33.50+ 1.71 31.57 32.86 + 1.81 35.00 33.00 + 1.63 30.00 | 0.53571 | 0.46421
Types of families
Nuclear Family 26 83.87 17 89.47 18 90.00 29 96.66 | 4.41593 | 0.03561
Joint Family 05 16.12 02 10.52 02 10.00 01 3.33 | 0.02268 | 0.88030
Education level
Primary to HSLC 03 9.67 01 5.26 12 60.00 15 50.00 | 0.03088 | 0.86050
HSSLC[:;’QI:::““‘”’S 25 80.64 16 84.21 06 30.00 05 16.66 | 0.14895 | 0.69954
Post Graduate 03 9.67 02 10.52 01 5.00 03 10.00 | 3.91741 | 0.04779
Degree & Others
Pre-literate -- -- -- -- 1 5.00 07 23.33 -- --

(Significant level calculated at <0.05)
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Table 2: Comparison between Assamese and Bihari women based on Recent Weight
Gain, Obese, Non obese and Work Activity:

Assamese Women

Bihari Women

(50) (50)
Characters No. of No. of Chi-square p-—
patients patients value value
% %
Mean £ SD Mean £ SD
[Spread] [Spread]
Recent weight gain 26 52.00 10 20.00 7.11111 0.00766
Proportion of Individuals with Obesity
Obese 11 4
(BMI230 Kg/m?) 32.18+2.05 | 22.00 32.68+1.68 8.00 3.26667 0.07070
[30 — 36] [30-34.2]
Non obese 39 46
(BMI< 29.9 Kg/m?) 22.72+2.09 | 78.00 22.14+2.18 | 92.00 0.57647 0.44770
[19.1 - 28.5] [19 — 28]
Work Activity 25 50.00 39 78.00 3.06250 0.08012

(Significant level calculated at <0.05)
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Table 3: Comparison between Assamese and Bihari women based on Hirsutism,
Oligomenorrhea, Serum testosterone, Serum Insulin (raised and normal limit),
LH and FSH levels and Ultrasonography reports:

Assamese Women Bihari Women
50 50 .
(50) (50) chi.
No. of No. of
Characters i i square | p—value
patients patients
% % value
Mean £ SD Mean + SD
[Spread] [Spread]
16 32.00 6 12.00 | 4.54545 0.03301
Oligomenorrhea 25 50.00 7 14.00 | 10.12500 | 0.00146
Serum testosterone
Within Normal 55 2113 595 | 38.00 | 54 5713 5.02 | 24.00 | 1.58045 0.20867
Limit (<70 ng/dL) [43 - 63.7] [43 - 63]
Raised 31 38
7850+6.86 | 62.00 | 76.08+552 | 76.00 | 0.71014 0.39939
(>70 ng/dL) [70.1 - 99.5] [70.2 -95.3]
Serum Insulin (mIU/mL)
20 10
Raised 19.73+5.39 | 40.00 | 18.29+6.20 | 20.00 | 3.33333 0.06789
[4.2-25.0] [3.5-24.9]
30 40
Within normal limit 9.03 +3.33 60.00 | 8.41+294 | 80.00 | 1.42857 0.23200
[3.2-14.2] [3.2-14.5]
Serum Luteinizing Hormone (LH)
15 6
Beyond Normal
eyond Norma 12.44+267 | 30.00 | 12.32+3.10 | 12.00 | 3.85714 0.04953
(10-20) mU/mL | 1100_197] [10.0 -18.5]
Within Normal limit 35 44
7.85+1.48 70.00 | 7.43+152 | 88.00 | 1.02532 0.31126
(5-9.9) miU/mL [5.0—9.9] [5.1— 9.5]
Serum Follicle Stimulating Hormone (FSH)
FSH 30 35
Within Normal limit 5.48 +2.16 60.00 | 5.67+210 | 70.00 | 0.38462 0.53514
(1.4 -9.9) mU/mL [2.0-9.8] [1.6-9.9]
FSH 20 15
Raised 14.34+£3.34 | 40.00 | 13.38+2.96 | 30.00 | 0.71429 0.39802
(29.9-215) miu/mL | [10.2-20.4] [10.0 - 19.6]
Ultrasonography 31 62 20 40 2.37255 0.12349
(follicles 2 12) ' '

(Significant level calculated at <0.05)
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Figure 1: Histogram showing Socio-economic and Demographic Profile of the studied
Communities in respect of PCOS Women:
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Figure 2: Histogram showing Oligomenorrhea, Hirsutism, Serum testosterone, Serum
Insulin (raised and normal limit) and Ultrasonography reports of the Studied
Communities:
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DISCUSSION

Life brings multiple changes in the reproductive stage of women which includes: physiological,
anatomical and psychological factors (Radha et al., 2016, Bharathi et al., 2017, Mukherjee et
al., 2020). PCOS has become a serious concern in the world today. PCOS results in hormonal,
gynecological, metabolic, and cosmetic disorders (Jebeen et al., 2022). PCOS impacts women
of all races and ethnicities within their reproductive age (Wolf et al., 2018) and in unspecified
populations the prevalence of PCOS has a reported incidence rate of (3-10) % (Knochenhauer
et al., 1998; Kauffman et al., 2002). According to the International Classification of disease
(ICD. 2022), PCOS is a complex condition that manifests as infertility, hirsutism, obesity and
menstrual disturbances such as oligomenorrhea, amenorrhea and anovulation (Jabeen et al.,
2022). It is associated with bilateral enlarged ovaries studded with small follicles and evidence
of fluid-filled cysts as identified by ultrasound sonography (ICD. 2022). The underlying
mechanisms for the development of PCOS and complications associated with it appear to be
influenced by several factors. Elevated level of serum testosterone including higher hirsutism
is found among the patients suffering from PCOS and the results postulated a higher prevalence
of this complication in Assamese community as compared to Bihari Community. The higher
level of serum testosterone contributes to reduced activities of follicle-stimulating hormone
(FSH) and disrupts the function of ovaries. Hyperandrogenism also causes hirsutism, elevated
serum insulin etc. Several studies reported that environmental factors, food habits and lifestyle
were influential in the development of PCOS and associated complications (Deswal et al.,
2020).

As seen in other studies, symptoms of hyperandrogenism, serum insulin resistance, and recent
weight gain were commonly noted in the present study participants with PCOS. Weight gain
and body fat are strongly associated with PCOS, and obesity is well known to worsen the
severity of this disorder (Yildiz et al., 2012, Barber et al., 2019). PCOS is an obesity related
condition, as such weight gain and obesity contribute towards development of PCOS (Barber
et al., 2019). In women who are predisposed to PCOS, the metabolic and hormonal issues that
are present such as insulin resistance and hyperandrogenism, can lead to weight gain and
eventually obesity (Rosenberg et al., 2019). A study reported that the high percentages of
women with PCOS (50-90%) are insulin resistant and weight gain and obesity along with
PCOS also promote worsening insulin resistance (Venkatesan et al., 2001; Barber et al., 2006).
With every unit increase in BMI, the risk of getting PCOS increases by 9% (Teede et al., 2013).

It was noted that girls with high BMI in childhood had an increased risk of oligomenorrhea and
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diagnosis of PCOS in young adulthood (age 24) (Rosenberg et al., 2019). In a study done
among South Indian adolescents with PCOS, weight gain was the most common symptom
reported in menstrual disorders which can be called as oligomenorrhea (Balaji et al., 2015). A
systematic review and meta-analysis done in 2016 reported lowest rates of hirsutism in Asian
women (Bozdag et al., 2016). The present study showed that PCOS participants had hirsutism.
Women with PCOS, develop hirsutism gradually which intensifies with weight gain and
menstrual irregularity like oligomenorrhea was frequently associated with the rapid onset of
hirsutism (Mehreen et al., 2021). Serum insulin is found to be an independent predictor of
PCOS and several other studies also reported that Indian women with PCOS have higher fasting
serum insulin levels (Mehreen et al., 2021) and thus greater insulin resistance when compared
with white women with PCOS (Kauffman et al., 2002; Wijeyaratne et al.,2011). As many as
30% to 40% of women with PCOS have insulin resistance - a condition that leads to high
glucose level and the potential for pre-diabetes and type 2 diabetes (Sirmans et al., 2013).
PCOS is often associated with profound insulin resistance as well as with defects in insulin
secretion. These abnormalities, together with obesity, explain the substantially increased
prevalence of glucose intolerance in PCOS. LH and FSH are the hormones that encourage
ovulation. Hyperinsulinemia probably adds to the increase of ovulation and irregular menstrual
cycle (Radha et al., 2016). In the present study, the clinical manifestations of PCOS like
hirsutism, serum testosterone, oligomenorrhea with weight gain, serum insulin levels and
LH/FSH are found to be in higher proportion among the Assamese community in comparison
with the Bihari community. And this is mainly due to the difference in their lifestyle activities.
Most of the Bihari women with low income group are hard working with healthy food habits.
They mostly prefer food like chapattis and vegetables which is highly rich in fibers, proteins
and vitamins. While the staple food of Assamese is rice which is highly rich in carbohydrates
and fats. Most of the Assamese women in their high income group in the cities use labor saving
technologies for their simple stuffs which in turn lead them to obesity and PCOS related
syndrome. The present study found the involvement in vigorous work activity was significantly
higher among the Bihari women as compared to Assamese caste women. Through the present
study based on the studied reports and analysis, PCOS cases is found to be higher among
Assamese women group (62.00%) than among Bihari women group (40.00%). Differences in
dietary intake and physical activity play a significant role in the prevalence of PCOS.
Therefore, lifestyle modification measures, such as diet control and exercise helps to improve
the clinical manifestations of PCOS. Currently, PCOS has no definite cure, but the associated
co-morbidities can be addressed to improve the quality of life and minimize the long term
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complications associated with PCOS (Jabeen et al., 2022). The strength of the present study
focused on two particular communities of urban areas in estimating the prevalence through
clinic-based studies. Further research is necessary to determine the relative contributions of
lifestyle modifications in PCOS and helps to improve this lifestyle disease in the near future.

Conclusion

The prevalence of PCOS increases with age that needs a multidisciplinary approach to prevent
and diagnose the disorder at a very early age. The increased risk of developing type Il diabetes
is of immense public health concern in India. A long tern personalized management program
is required for effectively treating individuals with PCOS which can help in regulating the
symptoms like menstrual irregularities, various dermatological issues like hirsutism, acne,
improving fertility, lowering the burden of obesity, diabetes and various other metabolic

complications.

Acknowledgements

| gratefully acknowledge the help and cooperation of the participants and the medical authority
during the process. And | extend my sincere gratitude to my supervisor for her all time support
and help.

REFERENCES

Armanini, D., Boscaro, M., Bordin, L., Sabbadin, C. (2022). Controversies in the pathogenesis,
diagnosis and treatment of PCOS: focus on insulin resistance, inflammation and
hyperandrogenism. International Journal of Molecular Sciences. 23(8): 4110.
D0i:10.3390/ijms23084110.

Aversa, A., La-Vignera, S., Rago, R., Gambineri, A et al. (2020). Fundamental Concepts and
Novel Aspects of Polycystic Ovarian Syndrome: Expert Consensus Resolutions. Front
Endocrinol (Lausanne). 11: 516.

Balaji, S., Amadi, C., Prasad, S., Bala Kasav, J et al. (2015). Urban rural comparisons of
polycystic ovary syndrome burden among adolescent girls in a hospital setting in India. Biomed
Research International. 158951. https://doi.org/10.1155/2015/158951.

146


https://doi.org/10.1155/2015/158951

Human Biology Review (ISSN 2277 4424) Das and Baruah: 12(2) (2023), pp. 134-150

Barber, T. M., Hanson, P., Weickert, M. O, Franks, S (2019). Obesity and Polycystic Ovary
syndrome: Implications for Pathogenesis and Novel Management Strategies. Clinical Medicine
Insights Reproductive Health. 13: 1179558119874042.

Barber, T. M., McCarthy, M. I., Wass, J. A., and Franks, S. (2006). Obesity and polycystic
ovary syndrome. Clinical endocrinology. 65(2): 137-145. https://doi.org/10.1111/].1365-
2265.2006.02587 .x.

Behboudi-Gandevani, S., Ramezani-Tehrani, F., Rostomi-Dovom, M., Farahmand, M et al.
(2016). Insulin resistance in Obesity and polycystic ovary syndrome: Systematic Review and

Meta-analysis of observational studies. Gynecological Endocrinology. 32(5): 343-353.

Bharathi, R. V., Swetha, S., Neerajaa, J., Varsha, J et al. (2017). An epidemiological survey:
Effect of predisposing factors for PCOS in Indian urban and rural population. Middle East
Fertility Society Journal. 22: 313-316. https://doi.org/10.1016/].mefs.2017.05.007.

Bozdag, G., Mumusoglu, S., Zengin, D., Knarabulut, E et al. (2016). The prevalence and
phenotypic features of polycystic ovary syndrome: A systematic review and meta-analysis.
Human Reproduction (Oxford, England). 31(12): 2841-2855.
https://doi.org/10.1093/humrep/dew218.

Deswal, R., Narwal, V., Dang, A., and Pundir, C. S. (2020). The prevalence of polycystic ovary

syndrome: a brief systematic review. Journal of Human Reproductive Science. 13(4): 261-71.
https://doi,org/10.4103/jhrs.JHRS 95 18.

Ee, C., Pirotta, S., Mousa, A., Moran, L et al. (2021). Providing Lifestyle advice to women
with PCOS: an overview of practical issues affecting success. BMC Endocrine Disorders. 21:
234. https://doi.org/10.1186/s12902-021-00890-8.

Ganie, M. A., Vasudevan, V., Rashid, A. (2019). Epidemiology, pathogenesis, genetics &
management of polycystic ovary syndrome in India. Indian J Med Res. 150(4): 333-344.
Heidarzadehpilehrood, M., Abdollahzadeh, R., Binti Osman, M., Sakinah, M et al. (2022). A
review on CYP11Al1l, CYP17Al1 and CYP19A1 polymorphism studies: candidate
susceptibility genes for Polycystic Ovary Syndrome (PCOS) and infertility. Genes (Basel). 13:
302. https://doi.org/10.3390/genes13020302.

147


https://doi.org/10.1111/j.1365-2265.2006.02587.x
https://doi.org/10.1111/j.1365-2265.2006.02587.x
https://doi.org/10.1016/j.mefs.2017.05.007
https://doi.org/10.1093/humrep/dew218
https://doi,org/10.4103/jhrs.JHRS_95_18

PCOS in Assamese and Bihari community of Assam: Das and Baruah (2023) pp. 134-150

ICD-10-CM Diagnosis Code E28.2. (2022). Polycystic ovarian syndrome. Accessed:
https://www.aapc.com/codes/icd-10-codes/E28.2#:~:text=1CD-
10%20code%20E28.,Endocrine%2C%?20nutritional%20and%20metabolic%20diseases%?20.

Jabeen, A., Yamini, V., Rahman, A., Begum, G. S et al. (2022). Polycystic ovarian syndrome:
Prevalence, predisposing factors, and Awareness among adolescents and young girls of South
India. Cureus. 14(8): e27943.

Kauffman, R. P., Baker, V. M., Dimarino, P., Gimpel, T et al. (2002). Polycystic ovarian
syndrome and insulin resistance in white and Mexican American women: A comparison of two
distinct populations. Am J Obstet Gynecol. 187: 1361-1369.

Knochenhauer, E. S., Key, T. J., Kahsar-Miller, M., Waggoner, W et al. (1998). Prevalence of
the polycystic ovary syndrome in unselected black and white women of the southeastern United
States: A prospective study. J Clin Endocrinol Metab. 83: 3078-3082.

Liu, X., Wang, L., Zuo, X., Li, C et al. (2021). Women with PCOS with a history of early
pregnancy loss show a higher risk of gestational diabetes mellitus. International Journal of
General Medicine. 14: 6409-16. https://doi.org/10.2147/1JGM.S334666.

Marchesan, L. B., Ramos, R. B., Spritzer, P. M. (2021). Metabolic Features of Women with
Polycystic ovary syndrome in Latin America: A Systematic Review. Front Endocrinol. 12:
759835.

Mehreen, T. S., Ranjani, H., Kamalesh, R., Ram, U et al. (2021). Prevalence of polycystic
ovarian syndrome among adolescents and young women in India. J Diabetol. 12(6): 319-25.

Mukherjee, A., Lama, M., Shrestha, S., Khakurel, U et al. (2010). Perception and practices of
menstruation restrictions among urban adolescent girls and women in Nepal: a cross-sectional
survey. Reproductive Health. 17: 81. https://doi.org/10.1186/s12978-020-00935-6.

Parker, J., O’Brien, C., Hawrelak, J., Gersh, F. L. (2022). Polycystic ovary syndrome: an
evolutionary adaptation to lifestyle and the environment. International Journal of
Environmental Research and Public Health. 19(3): 1336.
https://doi.org/10.3390/ijerph19031336.

Perla Health. (2021). The Rotterdam Criteria for Diagnosing PCOS. Education. 101.

https://perlahealth.com/education/

148


https://www.aapc.com/codes/icd-10-codes/E28.2#:~:text=ICD-
https://www.aapc.com/codes/icd-10-codes/E28.2#:~:text=ICD-
https://doi.org/10.1186/s12978-020-00935-6
https://perlahealth.com/education/

Human Biology Review (ISSN 2277 4424) Das and Baruah: 12(2) (2023), pp. 134-150

Radha, P., Devi, R. S., Madhavi, J. (2016). Comparative study of prevalence of polycystic

ovarian syndrome in rural and urban population. Adv Med Dent Scie Res. 4(2): 90-95.

Ramezani-Tehrani, F., Behboudi-Gandevani, S., Bidheni-Yarandi, R., Saei-Ghare-Naz, M et
al. (2021). Prevalence of Acne Vulgaris Among Women with Polycystic Ovary Syndrome: A
systematic Review and Meta-Analysis. Gynecological Endocrinology: the official journal of
the International Society of gynecological Endocrinology. 37(5): 392-405.

Rosenberg, S. L. (2019). The Relationship Between PCOS and Obesity: Which Comes First?
The Science Journal of the Lander College of Arts and Sciences. 13(1): 34-40.
https://touroscholar.touro.edu/sjlcas.vol13/iss1/5.

Rotterdam E.A.S.P.C.W.G. (2004). Revised 2003 consensus on diagnostic criteria and long
term health risks related to polycystic ovary syndrome (PCOS). Fertility and Sterility. 81(1):
19-25. https://doi.org/10.1016/j.fertnstert.2003.10.004.

Sirmans, S. M., Pate, K. A. (2013). Epidemiology, diagnosis, and management of polycystic
ovary syndrome. Clin Epidemiol. 6: 1-13. d0i:10.2147/CLEP.S37559.

Soneja, H. (2021). Prevalence of PCOS in India 2021. PCOS Statistics India.
https://drhemisoneja.com/blog/one-in-five-women-suffers-from-pcos-learn-prevalence-of-
pcos-infertility-statistics-in-india-2021/.

Teede, H. J., Joham, A. E., Paul, E., Moran, L. J et al. (2013). Longitudinal weight gain in
women identified with Polycystic Ovary Syndrome: results of an observational study in young
women. Obesity (Silver Spring, Md.). 21(8): 1526-1532. https://doi.org/10.1002/0by.202113.

Teede, H. J., Misso, M. L., Costello, M. F., Dokras, A et al. (2018). Recommendations from
the international evidence-based guidelines for the assessment and management of polycystic
ovary syndrome. Fertility and Sterility. 110(3): 364-379.
https://doi.org/10.1016/i.fertbstert.2018.05.004.

Venkatesan, A. M., Dunaif, A., and Corbould, A. (2001). Insulin resistance in polycystic ovary
syndrome: progress and paradoxes. Recent progress in hormone research. 56: 295-308.
https://doi.org/10.1210/rp.56.1.295.

Wijeyaratne, C. N., Seneviratne, R. D., Dahanayake, S., Kumarapeli, V et al. (2011).

Phenotype and metabolic profile of South Asian women with polycystic ovary syndrome

149


https://touroscholar.touro.edu/sjlcas.vol13/iss1/5
https://doi.org/10.1016/j.fertnstert.2003.10.004
https://doi.org/10.1002/oby.202113
https://doi.org/10.1016/i.fertbstert.2018.05.004
https://doi.org/10.1210/rp.56.1.295

PCOS in Assamese and Bihari community of Assam: Das and Baruah (2023) pp. 134-150

(PCOS): results of a large database from a specialist Endocrine Clinic. Human reproduction
(Oxford, England). 26(1): 202-213.

Wolf, W. M., Wattick, R. A., Kinkade, O. N., Olfert, M. D. (2018). Geographical Prevalence
of Polycystic Ovary Syndrome as Determined by Region and Race/Ethnicity. International
Journal of Environmental Research and Public Health. 15(11): 2589.
https://doiorg/10.3390/ijerph15112589.

World Health Organization (WHO). (2000). Obesity: Preventing and managing the global
endemic. Report of a WHO Consultation. World Health Organization Technical Report, Series.
894: 1-253. https://apps.who.int/iris/handle/10665/42330.

Yildiz, B. O., Bozdog, G., Yapici, Z., Esinler, | et al. (2012). Prevalence, phenotype and
cardiometabolic risk of polycystic ovary syndrome under different diagnostic criteria. Human
Reproduction. 27(10): 3067-3073. https://doi.org/10.1093/humrep/des232.

Zahid. (2016). Polycystic Ovary syndrome (PCOS)”. Centre for Health Informatics (CHI).
2016.

Zhao, Y., Fu, L., Li, R., Wang, L. N et al. (2012). Metabolic Profiles characterizing different
phenotypes of polycystic ovary syndrome: Plasma Metabolomics Analysis. BMC Med. 10: 153.
http://www.biomedcentral.com/1741-7051/10/153.

150



https://apps.who.int/iris/handle/10665/42330
https://doi.org/10.1093/humrep/des232

