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Abstract

Objectives: Polycystic ovary syndrome (PCOS) is a multifaceted endocrine disorder in reproductive age having a greater impact on
health-related quality of life (HRQOL).

The aim of this study was to find out PCOS demographics and its related HRQOL effects for improving psychological understanding
in disease management.

Materials and Methods: A prospective questionnaire-based study was conducted for a period of twelve months at All India Institute
of Medical Sciences, Patna, India. The data of 100 PCOS cases were collected about socio-demographic status, clinical history, and
dietary intake. Then, a validated PCOS questionnaire (PCOSQ) was used to observe the impact of PCOS symptoms on patients’
HRQOL.

Results: The overall 57% and 48% of PCOS cases belonged to the age range of 20-30 years and had a body mass index (BMI) of
>25-30, respectively. Based on the results, a significant difference was observed in the mean score of PCOSQ vs. marital status in
PCOS cases with respect to emotion (P=0.039), body weight (P=0.002), and infertility (P=0.001). Furthermore, the result showed a
significant difference in the domain of emotion (P=0.008), body hair (P=0.035), body weight (P <0.001), and infertility (P=0.018)
among BMI group, and a high score was observed in the BMI group <18 in comparison to the other groups of BMIL

Conclusions: In general, our findings indicated that infertility, emotions, and BMI had extremely higher impacts on the HRQOL of

women suffering from PCOS although their educational status failed to affect HRQOL.
Keywords: PCOS, HRQOL, Infertility, Emotion, BMI, Economic status

Introduction

According to the World Health Organization (WHO),
polycystic ovary syndrome (PCOS) affected 116 million
(3.4%) women worldwide in 2012 (1) and the centre
for disease control and prevention reported the most
common causes of female infertility among US women at
reproductive age. It comprises around 6 to 12% (around
5 million) populations (2). In addition, PCOS has been
reportedly high among Indian women similar to their
Caucasian counterparts, with an estimated prevalence
of around 9.13%-22.5% in Indian adolescents. So far,
no proper published statistical data are available on the
prevalence of PCOS in India (3,4). Thus, PCOS is the
major endocrine disorder among women in reproductive
age suffering from anovulation or oligoovulation and
hyperandrogenism without any other underlying
condition (5). The major risk factors in PCOS women
are the increased risk of psychological and reproductive
problems including depression, anxiety, suicidal thoughts,

infertility, endometrial cancer, and gestational problems
(6-8). On the other hand, PCOS cases may cause
psychological morbidity and have a significant negative
impact on health-related quality of life (HRQOL) in
women at reproductive age (9). PCOS cases have a greater
predisposition to obesity and more adversely affect the
HRQOL mainly due to infertility consequences (10).
The level of hyperandrogenism and its related clinical
symptoms seriously overweigh against performing daily
work, as well as social activities and affecting HRQOL in
young patients (11).

Currently, the due importance is given for understanding
the effect of PCOS symptoms and treatment for HRQOL
in PCOS cases. The variability of PCOS symptoms makes
it important to understand the QOL from each patient’s
prospects. Furthermore, novel treatments and therapies
can then be targeted toward improving psychosocial
problems, which are most important for the concerned
individual (12).
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Key Messages

» PCOS is a major endocrine disorder among reproductive
age women, which comprises around 3.4% population
worldwide.

» Infertility, emotions and body mass index are the major
observed concerns affecting the marital life and social
well being.

» We recommended both therapeutic and psychological
interventions to improve the compromised health
related quality of life.

Psychological alterations due to infertility and cosmetic
problems in PCOS cases are receiving greater attention
for improving HRQOL (13-15). Moreover, compromised
QOL and mood alterations including depressive
symptoms, compromised sexual satisfaction, and feminine
identity are among the major concerns in PCOS cases (6).
Earlier, different investigators in the urban population
reported various studies. However, the existence of PCOS
cases and its effects on HRQOL in the young population
have been least reported in diverse populations of north
India. Thus, this is also of utmost importance to find out
the demographics of PCOS and its related HRQOL for
improving psychosocial understanding regarding disease
treatment and better medical policy implementation in a
particular population.

Materials and Methods

This prospective questionnaire-based HRQOL study was
conducted in a tertiary care teaching hospital. Patients
visiting the Department of Gynecology and Obstetrics
in All India Institute of Medical Sciences, Patna, were
recruited as study participants. Based on the 2003
ESHRE/ASRM (Rotterdam criteria), the set criteria for
the diagnosis of PCOS was the presence of at least two out
of three criteria as Oligo/anovulation, hyperandrogenism,
and polycystic ovaries (8). Prior to the commencement
of this study, ethical approval (Letter no.-SU/2017/126-3)
was obtained from the Institutional Review Board of
Santosh Medical College, Ghaziabad, India. In addition,
the study site (Letter no.-176/AIIMS/Pat/IEC/2017) was
approved by the Institutional Review Board of All India
Institute of Medical Sciences, Patna, India.

Totally, 100 eligible PCOS patients were enrolled in
this observational study. The data of participants were
collected after providing all study-related written and oral
information, and participants were ensured of their right
to withdraw from the study at any point in time. After
explaining the study, each participant was asked to sign the
informed consent form and then requested to complete
the questionnaires. PCOS cases were included if they were
only diagnosed cases of PCOS, within the age range (from
menarche to menopausal) of 10-49 years, and provided
signed informed consent. Those patients who did not
fulfill the above-mentioned criteria were excluded from

the study. Finally, PCOS cases were excluded if they were
suffering from cognitive or developmental disabilities
or another major illness that had a substantial influence
on the QOL of women (e.g., those with confirmed
malignancy) and had deformities.

Data Collection
A face-to-face interview was conducted to fill the required
questionnaires and then completed as follows:

Part A: A semi-structured, pre-validated questionnaire
was used for collecting information on socio-demographic,
economic, dietary habits, personal behaviours, as well as
present and past medical history.

Part B: Validated PCOS Questionnaire (PCOSQ) of
HRQOL, which is a specific instrument for women with
PCOS, was used to outline the impact of the symptoms
and sign of PCOS (16,17). This questionnaire contains 26
items organised into five major domains of emotion, body
hair, body weight, infertility, and menstrual problem (18).
Patients were asked to choose the best-suited option for
their feeling in the last 14 days. Further, the scores were in
the range of 1-7 for each item and lower scores indicated a
worse condition. The score of individual items comprising
the domain was added and then divided by the number of
questions in that domain in order to obtain the individual
score. From different domains, 8 questions were related to
emotion, and 5 questions belonged to body hair and body
weight, and finally, 4 questions obtained data on infertility
and menstrual problem. Eventually, WHO set criteria for
the body mass index (BMI) cut-off, where BMI >25 kg/m*
was taken into account for the Asian population.

Statistical Analysis

After editing and verification of all datasheet, data were
entered into a computer using SPSS (version 22) or
Excel (MS Officel0) and then analyzed using statistical
software-Stata, version 14.0 (Stata Corp, Texas, USA).
Moreover, an appropriate statistical test was applied
after checking the normality condition for continuous
variables. Quantitative data were expressed as mean + SD
and minimum and maximum. Additionally, categorical
variables were presented as frequency and percentage.
Similarly, Pearson chi-square and Fisher exact tests were
used to check the association between qualitative and
categorical variables. Likewise, independent t test and
one-way ANOVA were employed to compare normally
distributed continuous variables between two and three
categories, respectively. Finally, rank-sum/Kruskal-
Wallis test was applied to compare skewed continuous
variables among categories, and a P<0.05 was considered
statistically significant for all statistical analyses.

Results

The study group consisted of 100 women diagnosed with
PCOS as per the Rotterdam criteria. Table 1 provides the
number and frequency related to the demographic status
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of PCOS patients. With respect to age, the number of
PCOS cases with age <19 years was 34%, whereas, that
of those within the age range of 20-30 years and >30 was
57% and 9%, respectively. Furthermore, BMI was used
to measure the degree of obesity and the result showed
that patients with a BMI<18, in the range of 18-25, >25-
30, and >30 was 10%, 48%, 26%, and 16%, respectively.
Based on the results, the maximum percentage of patients
belonged to the urban area (50%), followed by the semi-
urban (33%) and rural (17%) areas. Regarding educational
status, 4% of patients were illiterate whereas 14%, 13%,
15%, and 54% of participants had literacy level of up to
primary and middle sum, up to high school, intermediate
and graduation and above, respectively. The results
further revealed that only 5% of patients were employed
or professional. Moreover, 60% and 35% of them were
students and house makers, respectively. Respecting
the income group, 26% and 61% of patients belonged
to upper and middle classes, respectively, and only 13%
of them were in the lower class category. Based on data
in Table 1, the overall HRQOL score of the mean age of
participants was 22.81 +5.33 and the BMI was 24.3 +4.49.
Additionally, the age at marriage and menarche was
19.31+3.97 and13.86+1.44, respectively. Finally, the
number of children and pregnancy was 1.46+0.91 and
1.77 £1.02 in PCOS cases, respectively.

The results represented that 41% of PCOS cases were
married although delayed and irregular menstrual cycles
and a tendency to conceive a child were among the
major concerns for seeking treatment among these cases.
Based on medical history, 33% of cases got menarche at
the age of >14 years, and irregular and delayed menses
were observed in 45% and 54% of cases, respectively. In
addition, 64.3% and 2% of women had no child and were
suffering from a miscarriage in their medical history,
respectively. Regarding the duration of PCOS symptoms
in women, 43% of them had problems during <1 year, 47%
between 1 and 5 years, and 10% of cases had problems
from even >5 years (Table 2).

Data related to the dietary habit of PCOS patients
(Table 2) revealed that among 100 PCOS cases, 30% and
70% were pure vegetarian and mixed cases (vegetarian
and non-vegetarian), respectively. With respect to eating
different types of junk foods, only 7% of cases were eating
more than 4 types of junk foods and 90% of them were
taking 2-4 types of junk foods although only 3% of cases
were consuming 2 types of junk foods. As regards the
eating frequency of junk foods, only 2% of cases were
taking junk foods on daily basis. In terms of frequency,
32 % and 33% of cases were taking 1 time or two times in
a week and once in four weeks, respectively, and 33% of
them took junk foods occasionally.

Table 3 summarizes the overall mean score of PCOSQ
in PCOS cases. Based on the results, the lowest score
was related to infertility and emotion while the highest
score belonged to body hair, body weight, and menstrual

Table 1. Number and Frequency Related to the Demographic Status of
PCOS Patients

Variables PCOS
Age (y), No. (%)
<19 34 (34.0)
20-30 57 (57.0)
>30 9(9.0)
BMI, No. (%)
<18 10 (10.0)
18-25 48 (48.0)
>25-30 26 (26.0)
>30 16 (16.0)

Area of residence, No. (%)

Rural 17 (17.0)
Semi-urban 33 (33.0)
Urban 50 (50.0)

Educational status, No. (%)

Illiterate 4 (4.0)
Up to primary 7 (7.0)
Up to middle 7(7.0)
Up to high school 13 (13.0)
Intermediate 15 (15.0)
Graduation/above 54 (54.0)
Occupational status, No. (%)
Students 60 (60.0)
House maker 35 (35.0)
Employed/professionals 5(5.0)
Income groups, No. (%)
Upper class 26 (26.0)
Middle class 61 (61.0)
Lower class 13 (13.0)
Age, meant SD 22.81+5.33
BMI, meant SD 24.35+5.49
Age at marriage, mean + SD 19.31+3.97
Age at menarche, mean + SD 13.86+1.44
Number of child, mean £ SD 1.46+0.91
Number of times get pregnant, meant SD 1.77+1.02

Variables p50 (min-max)
Age 22 (14-36)
BMI 24.29 (11.32-38.1)
Age at marriage 20 (13-30)
Age at menarche 14 (11-18)

No of child 1(1-4)
Number of times get pregnant 1(1-4)

Note. PCOS: Polycystic ovary syndrome; BMI: Body mass index; SD:
Standard deviation; Data are presented as frequency (percent), meant
SD and p50 (min-max).
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Table 2. Patient Marital Status, Medical History and Other Dietary Habits
of PCOS Cases

Table 3. Mean Score of 26 ltems and All Five PCOSQ Domains in the
Study Population

Variable PCOS, No. (%)

Marital status

Married 41 (41.0)

Unmarried 59 (59.0)
Age at menarche (y)

<14 67 (67)

>14 33(33)
Menstrual history

Regular 1(1.0)

Irregular 45 (45.0)

Delayed/Late 54 (54.0)
Children

Yes 15 (35.7)

No 27 (64.3)
Miscarriage/MTP

Yes 12 (12.0)

No 88 (88.0)
Duration of PCOS symptoms

Less than 1 year 43 (43)

1-5 year(s) 47 (47)

>5 years 10 (10)
Dietary habits

Pure vegetarian 30(30.0)

Occasional non-vegetarian 40 (40.0)

Non-vegetarian 30 (30.0)
Eating number of junk food

<2 3(3.0)

2-4 90 (90.0)

>4 7(7.0)
Frequency of junk food

Daily 2 (2.0)

1-2 times a week 32 (32.0)

Once in 4 weeks 33(33.0)

Occasionally 33(33.0)

Note. PCOS: polycystic ovary syndrome; MTP: Medical termination of
pregnancy.

problem. The mean score of these five domains of
the HRQOL questionnaire was 3.58+1.66, 3.73+1.06,
4.05£0.71, 4.91+£1.78, and 5.44%1.90 for infertility,
emotion, menstrual problem, body weight, and body hair,
respectively.

Table 4 (Part A) shows the comparison of the mean score
of PCOSQ across various age groups and a high score and
statistically significant differences in terms of body weight
(P<0.001) and infertility (P<0.001) in the age group of
<19. In addition, Table 4 (Part B) presents the comparison
of the mean score of the PCOS questionnaire across
various BMI groups in PCOS cases. The result showed a
significant difference regarding emotion (P<0.008), body
hair (P<0.035), body weight (P<0.001), and infertility
(P<0.018) among the groups, representing a high score in

Domain Score
(Meanz SD)

Emotion 3.73+1.06
Depressed as a result of having PCOS? 4.49+1.72
Easily tired? 3.46+1.13
Moody as a result of having PCOS? 4.82+1.59
Had low self-esteem a result of having PCOS? 4.85+1.57
Felt frightened of getting cancer? 6.24+0.79
Worried about having PCOS? 4.67+1.78
Self-conscious as a result of having PCOS? 5.13+1.72
Late menstrual period? 2.45+2.11
Body Hair 5.44+1.90
Growth of visible hair on the chin? 5.31+1.95
Growth of visible hair on the upper lip? 5.36+2.07
Growth of visible hair on the face? 5.4+1.97
Embarrassment about excessive body hair? 5.58+1.92
Growth of visible body hair? 5.55+2.05
Body weight 4.91+1.78
Concerned about being overweight? 4.39+2.02
Had trouble dealing with your weight? 4.64+1.81
Felt frustration in trying to lose weight? 5.0943.63
Z(\eltealr\l’illz-:i'gyr:)tl; are not sexy because of being 5.41+1.68
Have difficulties staying at your ideal weight? 5.03+1.88
Infertility 3.58+1.47
Concerned with infertility problems? 3.631+2.10
Felt afraid of not being able to have children? 2.73+2.08
Feel a lack of control over the situation with PCOS?  3.03+1.69
Feel sad because of infertility problems? 4.95+2.13
Menstrual problem 4.05+0.71
Headaches? 5.2+1.26
Irregular menstrual periods? 2.34+1.00
Abdominal bloating? 4.75+1.19
Menstrual cramps? 3.94+1.19

Note. PCOSQ: polycystic ovary syndrome questionnaire; SD: Standard
deviation.

the group of <18 in comparison to the other BMI group.
With respect to menstrual problems, the HRQOL score
was high in the BMI <18 but statistically non-significant
differences were observed between the groups in this
regard. Table 4 (Part C) provides a comparison of the
mean score of PCOSQ versus marital status in PCOS
cases. Based on the results, a non-significant difference
was found regarding HRQOL between married and
unmarried women in terms of body hair (P=0.513) and
menstrual problems (P=0.748). However, statistically
significant differences were observed with respect to
emotion (P=0.039), body weight (P=0.002), and infertility
(P=0.001). Figure 1 displays the comparison of the mean
score of PCOSQ across various educational status in
PCOS cases. The result showed no statistically significant
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Table 4. Comparison of the Mean Score of PCOSQ Across Various Age Groups, BMI, and Marital Status

A. Comparison of the mean score of PCOSQ across various age groups in PCOS cases

Domain Age <19 Age <20-30 Age >30 Test of Significance (ANOVA)
Emotion 4.0+1.15 3.59+1.00 3.65+01.00 0.197
Body hair 5.65+1.88 5.22+01.90 6.02+1.92 0.367
Body weight 5.81+1.47 4.41+1.76 4.66+1.80 0.001
Infertility 5.85+1.13 4.35+1.62 4.11+1.96 0.001
Menstrual problem 4.02+0.83 4.07+0.66 4.050.65 0.937

B. Comparison of the mean score of PCOSQ across various BMls in PCOS cases

Domain BMI <18 BMI 18-25 BMI >25-30 BMI >30 Test of Significance (ANOVA)
Emotion 4.18+0.66 4.00+1.07 3.23+0.85 3.48+1.21 0.008
Body hair 6.02+1.43 5.77+1.76 4.53+2.12 5.55+1.80 0.035
Body weight 6.70+0.35 5.67+1.24 3.92+1.65 3.10+1.50 0.001
Infertility 5.72+0.96 5.16+1.58 4.28+1.69 4.22+1.78 0.018
Menstrual problem 4.37+0.91 4.14+0.66 3.98+0.68 3.73+0.72 0.104

C. Comparison of the mean score of PCOSQ verses marital status in PCOS cases

Domain Yes No P Value
Emotion 3.50£0.92 3.89+1.12 0.050
Body hair 5.59+1.77 5.33+1.99 0.513
Body weight 4.25+1.63 5.36+1.75 0.002
Infertility 3.41+1.47 5.82+0.89 0.001
Menstrual problem 4.08+0.59 4.03+0.79 0.748

Note. PCOSQ: Polycystic ovary syndrome questionnaire; BMI: Body mass index; Analysis of variance and t-test were applied for the comparison

between the groups; SD: Standard deviation; Data are presented as mean + SD. P<0.05 is considered significant.

difference between all groups of the educational status of
PCOS cases regarding all five domains of PCOSQ.

Discussion

This study was conducted to determine the HRQOL
in PCOS women living in the north Indian population.
PCOS is a major concern in young women having unique
symptoms that varies greatly among the affected women as
psychological stress (9,19). The demographic data indicate
a higher proportion of PCOS cases at young age mainly
between 20 and 30 years old cases, which generates a signal
of higher prevalence of PCOS cases in recent years and the
effects of our changing lifestyle in disease incidence. BMI
is a strong indicator of high body fatness, and in relation
to PCOS, around 48% of PCOS cases have a BMI between
18 and 25 (10,20). These data strongly support the above
hypothesis indicating that lifestyle modifications not only
affect PCOS cases but also new PCOS cases are on a rise
(20-22). Thus, obesity is also a major concern affecting
HRQOL in PCOS women. Based on our data, a higher
percentage of PCOS belongs to urban areas. This strongly
indicates that a sedentary lifestyle has a great impact on
the development of PCOS that may be due to endocrine
alterations (23). Earlier data suggested that illiteracy
mainly in rural Indian populations is worse compared
to the urban population (24), which is in line with the

findings of our study, representing a higher literacy rate
in the urban population in comparison to those in rural
areas. However, it contradicts the findings of Golboni et al
in terms of educational status and its relation to awareness
about the disease (25). The data suggest and support
previous discussions, demonstrating that even after higher
education in the urban population, women were not aware
of the detrimental effects of a sedentary lifestyle on health
status and needed a structured awareness program for
PCOS. The obtained data also indicated that some women
with PCOS were from the professional background while
most of them were either students or house makers (26)
As previously reported, the highest population of north
India belonged to the middle class in terms of income.
A higher percentage (41%) of PCOS cases were married,
and thus delayed and irregular menstrual cycle, as well
as willingness to conceive a child were the major reasons
for treatment. As mentioned earlier, almost 99% of PCOS
cases were suffering either from the delayed or irregular
menstrual cycle and thus seeking treatment due to fear
of infertility (27). This is well-evident that motherhood
plays a very important role in women’s identity and social
acceptability after marriage. Therefore, infertility has
always been considered as the major risk of psychological
distress (Infertility stress). Thus, data demonstrated that
most PCOS cases had a higher priority for pregnancy and
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Comparison of mean score of PCOSQ versus educational status in PCOS women

~+=—Menstrual Problem

== Infertility

~4—Body weight
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Figure 1. Comparison of the Mean Square of PCOSQ Versus Educational Status in PCOS Women

thus higher numbers of PCOS cases were taking treatment
within one year. The extent of the HRQOL of PCOS cases
affected due to infertility probably depends on cultural,
ethnic, and social facts at certain extinct (14,28). As
discussed earlier, more PCOS cases were well-educated
and belonged to urban or suburban areas. Moreover, these
women did not rely only on vegetables and they had mixed
types of eating habits and were taking a rich diet (29). The
average percentage (32%) of PCOS cases was also taking
junk foods weekly once or twice. Consistent with this
report, our data also reflects a good correlation between
the prevalence of PCOS, eating habits, and urbanisation.
In a very good agreement, BMI, sedentary lifestyle, and
mixed eating habits altogether may be the reason for
PCOS development and compromised HRQOL in PCOS
cases. Furthermore, infertility and emotional stress
obtained very low scores in comparison to a menstrual
problem, body weight, and body hair in the entire five
domains of PCOSQ. This strongly supports the previously
discussed reason for infertility and its related stress for
seeking PCOS treatment (27). The findings of the present
study indicated that body hair, body weight, and an
irregular menstrual cycle had lower effects on HRQOL
in PCOS cases and thus created less psychological stress
in comparison to infertility and emotions. Moreover,
marital status greatly affected the HRQOL in terms of
infertility, emotions, and body weight rather than body
hair and menstrual problem (30). Consistent to the
previous report, it was observed that educational status
does not affect any domain of HRQOL in PCOS cases
(10). In other words, the quality of life of those PCOS
cases having even higher education and illiterate or less
educated PCOS cases represented similar detrimental
effects in the present study. In addition, body weight and
infertility were greatly affected in the age group of <20-

30 and >30 compared to other domains of the HRQOL
questionnaire (6,10,31). As previously discussed, BMI is
not only an indicator of fatness but also indirectly signifies
the altered metabolism that may cause various metabolic
disorders and hormonal imbalances (32,33). Based on
the findings of the present study, BMI greatly affected all
HRQOL domains but had lower effects on the menstrual
problem, which is probably because the menstrual
problem is not visually or physically evidenced in society
leading to the least responsibility for the development of
psychological stress. Overall, social, cultural, and ethnic
differences remarkably influence different domains of
HRQOL independently (14,28). In developed countries,
obesity has a greater influence on HRQOL in comparison
to developing countries (23,34,35). However, menstrual
irregularities greatly affect the QOL in PCOS cases based
on some reports (31,36).

Conclusions

Our study included PCOS cases from different
socioeconomic status and urban and suburban areas. In
general, our findings indicated that infertility, emotions,
and body weight had a great impact on the HRQOL
of women suffering from PCOS. Accordingly, we
recommended both therapeutic as well as counselling
strategies for patients in order to improve the QOL in
PCOS cases. It should be noted that this study did not
investigate any biochemical correlation related to PCOS
cases and their HRQOL. Thus, it is suggested that future
studies explore further correlations between HRQOL and
PCOS cases.
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