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Awareness of  Polycystic Ovarian Syndrome (PCOS) among 
the Females of  Manipur, Northeast India

Introduction
Polycystic ovarian syndrome (PCOS) is a heterogeneous condition characterized by an endocrine 

and metabolic disorder, with features having varying combinations of reproductive dysfunction (an-
ovulatory infertility) and androgen excess (acne and hirsutism) (Salama and Elbana, 2019). It is one 
of the most common disorders, yet complex and under-recognized conditions affecting females of 
reproductive age 18-44, and the prevalence ranges from 6% to 20% worldwide (Bozdag et al., 2016). The 
exact etiology of PCOS is unclear, though hyperandrogenism and insulin resistance contribute to its 
development (Garad et al., 2011). PCOS being one of the leading causes of poor fertility, women have 
difficulty getting pregnant due to hormone imbalances that cause or result from altered development of 
ovarian follicles (Alruwaili et al., 2020). Excess male hormone, androgen, from the ovaries and adrenal 
gland is one such imbalance (Alruwaili et al., 2020). Symptoms of PCOS include oligomenorrhoea 
or amenorrhoea, obesity, abnormal facial & skin hair growth (hirsutism), acne, alopecia, acanthosis 
nigricans, and ovarian cysts. Study reveals that the risk of type 2 diabetes, high cholesterol, infertility, 
cardiovascular disease, and endometrial cancer increases in women with PCOS (Pramodh, 2020).

World Health Organization (WHO) estimates that almost 116 million women worldwide are 
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reported already diagnosed with PCOS (55.56%) were not well aware of PCOS. The results 
highlight the high prevalence of PCOS in the studied population. Effective methods of raising 
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early diagnosis and prevention from the disorder and reduce the risk for many long-term 
health related complications.
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affected by PCOS, which accounts for 3.4% of the total population of females in the world (Kabel, 
2016). Globally, the prevalence of PCOS is highly variable, ranging from 2.2% to as high as 26% (Joshi et 
al., 2014).  Studies in India found a lack of awareness of PCOS (78.4%) among the girls and a prevalence 
rate of 8.20% in Bhopal, Central India (Gupta et al., 2017). Another study conducted in Mumbai 
(India) showed the prevalence of 11.97%, followed by the reports of Nidhi et al. (9.13%) (Nidhi et al., 
2011). According to Alruwaili et al., 52% of women residing in the Indian subcontinent suffer from 
PCOS, which is the highest prevalence reported (Alruwaili et al., 2020).  As the prevalence of PCOS 
is high throughout the world, it has been found that around 15-20% of women of reproductive age 
face complications due to it (Kheta and Agarwal, 2019; Sehar, 2020). Several cases of PCOS remain 
undiagnosed due to a lack of awareness and proper guidance (Gupta et al., 2017). Despite these high 
prevalence figures and lack of awareness, there is insufficient published literature that could give insight 
into the data regarding PCOS in Northeast India, especially in Manipur.

Delay in diagnosis due to unawareness and lack of knowledge about PCOS may lead to long-term 
health complications in women of reproductive age. Therefore, there is a need to create awareness 
among females about PCOS to help them gain knowledge and detect it early to prevent from PCOS 
and reduce the risks from its associated health complications. The first step to managing PCOS should 
be understanding and imparting awareness of the disorder and its associated health complication to the 
women of the reproductive age group in particular and society in general. The present study aimed to 
assess the knowledge towards PCOS among the female population of Manipur, Northeast India.

Materials and Methods
A cross-sectional online survey was conducted on 160 adult females aged 18-44 years who were 

residents of Manipur. Informed consent was obtained from the participants after explaining the 
purpose of the study through an online structured questionnaire. A web-based link was created on 
Google Forms and the data was collected using a structured knowledge questionnaire and shared via 
Social media (WhatsApp & Facebook applications) from 30th March to 7th April 2022. The study tool 
was developed by the researcher considering the objective of the study. The questionnaire consists of 
demographic characteristics, perceptions, and awareness of PCOS. A pilot study was conducted to check 
the validity and reliability of the questionnaire; and prior references conducted in this area. The results 
were carefully examined and statistically analyzed. Statistical significance was taken at p-value<0.05.

Results
The results for each item on the questionnaire were reported as frequencies and percentages. The 

level of awareness of PCOS was assessed using a scoring system, where a score of 1 was given to correct 
responses and 0 for incorrect/do not know answers. A total score of equal to or greater than 7, scores 
equal to 5 & 6, and scores equal to or less than 4 out of 10 were considered well aware, partially aware, 
and unaware of PCOS, respectively.  

Demographic characteristics of the participants

A total of 160 female participants participated in the present study. The present study was conducted 
mainly on the Meitei community (90%) and other tribal groups (10%) residing in Manipur. The 
age distribution of the sample revealed that most of the participants (55%) were in the age group of 
20-24 years, followed by 25-29 years with 31.25% and 30-34 years with 5.63%. The mean age of the 
study participants was 24.74±4.10. 88.75% of the study participants were unmarried. Regarding the 
occupational status, most of the participants (n=94, 58.75%) were students followed by a medical line 
(nurse, dentist, MO) with 15.62% and unemployed (10.62%) (Table 1).
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Awareness towards PCOS

The present study found that 65% of the participants have heard about PCOS while the other 35% 
have not heard about it. Although 56.25% say they know about PCOS, the majority of the participants, 
43.75% do not know which level of hormone increases in women with PCOS. In contrast, only 25% 
knew that male hormone increases in women with PCOS, and 31.25% had a misconception that the 
syndrome was associated with the female hormonal increase. 10% of the females under study were found 
to have been diagnosed with PCOS. A total of 21 (23.3%) participants had known from someone who 
has PCOS, 34.4%, 25.6%, and 6.7% have known about PCOS via the internet, books, and doctors, 
respectively.

About the most affected age group by PCOS, most of the participants, 64(40%), did not know, 
whereas 49 (30.6%) and 45 (28.1%) thought that middle-aged and young-aged women mainly were 
affected. Most of the participating females (53.1%) did not know about the risk factor of PCOS, while 
half of the participants (50.6%) were reported to be aware of the associated symptoms (Table 2).

Level of awareness toward PCOS

The level of awareness of PCOS among females in Manipur was assessed and classified based on 
the participants’ response into well aware, partially aware, or unaware, as shown in Figure1. Of the 
total participants, 9 participants in the present study were reported to have been diagnosed with PCOS, 
while 151 remaining participants were without PCOS. Among the 9 diagnosed participants, 55.56% 
were partially aware while, 44.44% were well aware of PCOS. In the general female population, 15% 
were found to be well aware of PCOS, while 27.15% were partially aware and 57.62% were unaware of 
PCOS, the highest in the category under study. A Chi-square test was performed among the participants 
diagnosed with PCOS and without PCOS in association with their level of knowledge, which shows a 
statistically significant difference (p=0.014) (Figure 1).  

Discussion
PCOS is one of the most common disorders, yet complex and under-recognized conditions affecting 

females of reproductive age. A total of 160 participants participated in the present study to assess the 
awareness of PCOS among females in Manipur. The findings of the present study revealed that 56.25% 
of the participants who know about PCOS had sources of information from the internet, books, family 
members, friends, and doctors, respectively. These findings are congruent with the study of Alessa et al. 
where 56.7% of females had prior knowledge about PCOS from the internet, followed almost equally 
by asking doctors or patients and the last used resource being reading (Alessa et al., 2017). However, the 
findings are incongruent with the study of Upadhye and Shembekar where 72% of the participants were 
aware of PCOS while only 28% were unaware of PCOS, and the source of their knowledge was mostly 
from teachers, friends, doctors, newspapers followed by internet (Upadhye and Shembekar, 2017). This 
difference may be due to the diversity of the culture of the studied participants.

In this study, half of the participants said that they knew about PCOS; further, only one-by-fourth 
of the participants said that male hormone increases in women with PCOS; the rest did not know and 
had a misconception that the syndrome was associated with the female hormonal increase. This suggests 
that most participants do not have basic knowledge of polycystic ovary syndrome. A higher percentage 
of unawareness was also reported, where 62% of the participants were unaware of the possibility of an 
increase in the production of androgens in patients diagnosed with PCOS (Alsinan and Shaman, 2017).

The study showed that most participants (57.62%) were unaware of PCOS while only 15.23% of the 
participants were well aware of PCOS. A study conducted in India found that of the total population of 
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150 undergraduate nursing students, only 10.7% of the students possessed good knowledge about the 
disease (Sunanda and Nayak, 2016). The percentage of the participants well aware of the disorder was 
reported to be 21% (Pitchai et al., 2016). Another study conducted in Pakistan regarding the women’s 
awareness of the disease and its symptoms found that 10% of the participating women were aware of the 
disease (Gul et al., 2014). 

The present study found that 10% of the participants were already diagnosed with PCOS. This 
prevalence rate is close to 11.97%, as reported by a study conducted in Mumbai, India. The prevalence 
rate is also in consistent with the study of Shah (Shah, 2015). This higher rate of prevalence is claimed 
due to a lack of adequate knowledge, awareness, and attitude toward PCOS and its related etiology 
(Panda et al., 2016; Glintborg and Andersen, 2010). In the present study, 57.62% of the participants 
lacked awareness of the disease, whereas 27.15% of the participants were partially aware of PCOS, and 
these findings are in agreement with the study of Gupta et al., (2017) and, Sunanda and Nayak (2016). 
It can be said that the level of perceptions of PCOS among the female participants is moderate to high. 
Approximately, 43% of participants answer manageable, and 45.6% of participants were unsure of this 
statement. The problems of PCOS cannot be cured but are manageable and can be treated using some 
medication to overcome the related symptoms (Hussin and Abd Kadir, 2020).

Participants reported the middle-aged group to be the most affected age by PCOS, which is 
in concordance with the study of Gul et al. where the average age for the presence of PCOS ranges 
between 25 to 32 age group (Gul et al., 2014). This is due to active reproductive cycle phases and ovarian 
hyperstimulation known to occur in the middle age group (Gul et al., 2014). Despite the many health 
consequences and unwavering evidence of PCOS’s adverse effects, delayed diagnosis due to lack of 
awareness remains an issue (Pramodh, 2020; Patel, 2018). Increasing awareness about PCOS among 
females may help in early detection and prevention of it as awareness and accurate diagnosis is the first 
step in managing it (Upadhye and Shembekar, 2017). 

Limitations

The present study is a cross-sectional online survey authors failed to incorporate a large sample size, 
the assessment of other risk factors, and the in-depth etiology of PCOS. Validation of the questionnaire 
scoring and longitudinal studies are required to replicate the study on large sample size for generalizing 
the findings. Despite the above limitations, the present study highlights the high prevalence of PCOS 
in the studied population along with a high percentage of unawareness of the disease by the study 
participants. 

Conclusion
According to the finding of the study, the prevalence of PCOS is increasing, but females, on the other 

hand, are not fully aware of PCOS. Furthermore, even a good percentage of diagnosed participants 
lack full awareness about PCOS. It is found that most of the educated females were largely unaware of 
PCOS’s symptoms and risk factors. Other effective methods for increasing awareness and education 
about PCOS should be developed and promoted among women to contribute toward early diagnosis 
and prevention of many long-term health complications associated with this syndrome.
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Tables and Figures
Table 1: Socio-demographic characteristics of the participants

Characteristics Response Category N (%)

Age 
(Mean age 24.74)

15-19 5 (3.12)

20-24 88 (55.00)

25-29 50 (31.25)

30-34 9 (5.63)

35-39 6 (3.75)

40-44 2 (1.25)

Marital Status Un-married 142 (88.75)

Married 18 (11.25)

Occupational Status Student 94 (58.75)

Unemployed 17 (10.62)

Self employed 10 (6.25)

Teacher 6 (3.75)

Medical Line 25 (15.62)

Professional  8 (5.00)

Table 2: Awareness towards PCOS of the participants

Questions & Response N, (%)

Did you hear about PCOS?

Yes 104 (65.00)

No 56 (35.00)

Do you know about PCOS?

Yes 90 (56.25)

No 70 (43.75)

If the answer to the above question is yes, please choose from where did you get to 
know about it

Through books or magazines 23 (25.6)

Through internet 31 (34.4)

From someone who has PCOS 21 (23.3)

From doctor 6 (6.70)

Diagnosed with PCOS 9 (10.00)

What does PCOS refer to?

Immunological 5 (3.10)

Neurological 1 (0.60)

Hormonal 98 (61.25)

I do not know 56 (35.00)

What is your viewpoint on PCOS?

Fatal 11 (6.90)
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Not curable 8 (5.00)

Manageable 68 (42.50)

No idea 73 (45.60)

Which part of the organ gets affected in PCOS?

Kidneys 0 (0)

Ovaries 114 (71.25)

Lungs 0 (0)

I do not know 46 (28.75)

Do you know about the risk factors of PCOS?

Yes 75 (46.90)

No 85 (53.10)

Do you know about the symptoms of PCOS?

Yes 81 (50.60)

No 79 (49.40)

Is there anyone around you who is suffering from PCOS?

Yes 43 (26.90)

No 38 (23.75)

I do not know 79 (49.40)

Which age group is most affected by PCOS?

Young age 45 (28.10)

Middle age 49 (30.60)

Old age 2 (1.25)

I do not know 64 (40.00)

Which hormone level increases in women with PCOS?

Male hormone 40 (25.00)

Female hormone 50 (31.25)

I do not know 70 (43.75)

Figure 1: Level of awareness towards PCOS

Yates’ Chi Square = 8.41
p=0.014
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