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Abstract

Polycystic ovary syndrome (PCOS) is the major endocrine related disorder in young age
women. Physical appearance, menstrual irregularity as well as infertility are considered as a
sole cause of mental distress affecting health-related quality of life (HRQOL). This prospec-
tive case-control study was conducted among 100 PCOS and 200 healthy control cases
attending tertiary care set up of AIIMS, Patna during year 2017 and 2018. Pre-validated
questionnaires like Short Form Health survey-36 were used for evaluating impact of PCOS
in women. Multivariate analysis was applied for statistical analysis. In PCOS cases, socio-
economic status was comparable in comparison to healthy control. But, PCOS cases
showed significantly decreased HRQOL. The higher age of menarche, irregular/delayed
menstrual history, absence of child, were significantly altered in PCOS cases than control.
Number of child, frequency of pregnancy, and miscarriage were also observed higher in
PCOS cases. Furthermore, in various category of age, BMI, educational status and marital
status, significant differences were observed in the different domain of SF-36 between
PCOS and healthy control. Altogether, increased BMI, menstrual irregularities, educational
status and marital status play a major role in altering HRQOL in PCOS cases and psycho-
logical care must be given during patient care.

Introduction

Polycystic ovary syndrome (PCOS) is a major endocrine disorder in young age women affect-
ing their health-related quality of life (HRQOL) and their mental well-being as well [1,2].
Moreover, this develop into lifelong health condition that continues far beyond the young ages
and affects around 5 million young age population in the United States of America [3,4]. In
India, PCOS has been reported to vary between racial counterparts with an estimated preva-
lence of 9.13% in adolescents [5]. The major changes in physical appearance, obesity, along
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with menstrual irregularity have been found to be the main contributing factor of psychologi-
cal dilemma [6-8]. PCOS negative impact is always underestimated and dominates on wom-
en’s life and may lead to a risk for serious anxiety and psychological disorder [9,10].
Importantly, the psychological burden greatly varies with the change in geographical areas and
societal perceptions (Barnard et al., 2007; Brady et al., 2009). These patients may experience
characteristics of PCOS as stressful and may be at higher risk for depression and anxiety disor-
ders and even this may lead towards suicidal tendency [9,10].

Clinically, PCOS is characterized by either oligoovulation or anovulation and hyperan-
drogenism that may cause infertility, and other related metabolic disorders [11]. This pro-
gresses to increased risk of reproductive issues like infertility endometrial cancer,
gestational as well as mental disturbances [12]. However, novel treatments and therapies
can then be targeted toward improving those problems, which are most important for the
individual concerned [13,14]. Recently, increased importance has been given on under-
standing the impact of PCOS symptoms and in particular about the feminine identity and
thus their treatment from the patients’ perspective for the better quality of life (QOL).
HRQOL is a self-perceived health status as a consequence of any disease that is measured
by health status questionnaires [15]. Therefore, HRQOL questionnaires like Short Form
Health Survey-36 (SF-36) for PCOS, was used to understand the impact of PCOS and eval-
uating individual patients’ health status and monitoring and comparing disease burden
[16,17]. The SF-36 scale leaves out important detrimental issues linked to PCOS patients
such as physical and emotional symptoms associated with menses [16]. PCOS question-
naire has reasonable internal reliability, good test-retest reliability, good concurrent and
discriminated validity, and a reasonable factor analysis making PCOS questionnaire a use-
ful and promising tool for HRQOL in PCOS cases.

At present, there is a paucity of information related to PCOS among women of the repro-
ductive age group in India, in particular, North India. Thus, considering these factors into
account, this prospective study was planned to compare socioeconomic status (SDS) and asso-
ciation of age, body mass index (BMI), education level and marital status between PCOS and
healthy control cases among the women in the reproductive age group visiting the department
of gynaecology and obstetrics of tertiary care hospital.

Material and methods
Ethical approval

Ethical approval (SU/2017/1226-3) was obtained from the institutional review board of San-
tosh medical college, Uttar Pradesh, India. The institutional review board of All India Institute
of Medical Sciences, Patna, India, granted study site approval (176/AIIMS/PAT/IEC/2017).
Informed consent form was obtained from parents or guardians of the minors (<18 years).

Study design

This prospective, cross sectional, observational study was designed and conducted in the ter-
tiary care teaching hospital of north India.

Study setting

Patients visiting the outpatients’ department of Gynecology and Obstetrics, All India Institute
of Medical Sciences, Patna (India) were included in the study.
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Participants

Patients diagnosed with PCOS, based on criteria derived from the 2003 ESHRE/ASRM (Rot-
terdam criteria) were arbitrarily enrolled in the study. PCOS is diagnosed as the presence of at
least two of three of the following: 1) Oligo/anovulation, 2) hyperandrogenism, 3) Polycystic
ovaries [18]. A healthy control (HC) was selected from participants of the same population
and having regular menses and had no clinical features of hyperandrogenism as well as
infertility.

Data sources

Data was collected after describing both written and verbal information about the study. After
explaining, the informed consent form was signed by each participant and then they were
requested to complete the questionnaires. Face-to-face interviews were conducted by investi-
gators to the subjects meeting the inclusion criteria and consented for the participation into
the study in three parts: Part A: Semi-structured, pre-validated questionnaires were used for
collecting information on the socio-demographic, economic and reproductive history. Part B:
Pre-validated SF-36 questionnaire is a standard diagnostic tool for evaluating various aspects
of the HRQOL over the previous 4 weeks [19]. Its validity, sensitivity, reliability, internal con-
sistency and stability, as well as test-retest reliability have frequently been confirmed in various
studies [20-22]. SF-36 contains 8 domains: general health, physical functioning, and role limi-
tations due to physical health, role limitation due to the emotional problem, body pain, social
functioning, energy/fatigue and emotional well-being. The scores for each domain range from
0-100, where higher scores indicate better condition.

Study size

The sample size was estimated post assuming o-error of 0.05, power of 80%, percentage of
controls having a poor quality of life to be 20% based on previous studies and odds of poor
QOL among cases to be twice than among controls. Hence, a total of 100 PCOS cases and 200
healthy control cases were enrolled in the study.

Inclusion criteria

We included all diagnosed case of PCOS only, female from menarche to menopausal age
between the age of 10-49 years, and those given informed consent.

Exclusion criteria

Patients having cognitive or developmental disabilities/another major illness that substantially
influenced the HRQOL of women, confirmed malignancy and deformities, as well as breast-
feeding women were excluded from the study.

Statistical analysis

Data were analyzed by using statistical software-Stata Version 14.0 (Stata Corp, Texas, USA).
After checking for the normality condition for continuous variables, the appropriate statistical
test was applied. Confounders like excessive body weight were taken into consideration. Quan-
titative data expressed as mean+SD, minimum and maximum followed normal and skewed
distribution respectively. Analysis of covariance model (ANCOVA) was used to address poten-
tial confounders. Categorical variables expressed as frequency and percentage. Pearson Chi-
Square test and Fisher exact test were used to checking the association between qualitative var-
iables and categorical variables. Logistic regression analysis was used to estimate odds (95%
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CI) and models were robust for PCOS and other variables. Multivariable linear regression
analysis was performed to observe the association between the variables. Independent t-test
and One Way ANOVA used to compare normally distributed continuous variable between
two and three categories respectively. Rank sum/Kruskal Wallis test used for comparing
skewed continuous variables among categories and to look association between demographic
categories. For all statistical tests, P-value < 0.05 is considered as statistical significant.

Result

The outcome of socioeconomic status (SES) of a woman with PCOS and HC cases are men-
tioned in Table 1. The women with PCOS and HC were comparable in respect of marital status
and family type. Statistically significant differences were observed between PCOS and HC in
terms of age (P<0.020), BMI (P<0.001), educational status (P<0.001), marital status (P>0.05)
and work category (P<0.001). Total 97% of PCOS case was below the age of 30 years in com-
parison to 78% of control. Among all PCOS cases, 60% was student and almost 54% received
higher education. Among the HC group, 39% was student and only 15% received higher edu-
cation (P<0.001). A higher percentage of PCOS cases (16%) belong to greater BMI (>30) in
comparison to HC (2%).

As shown in Table 2, among the PCOS group, a significant percentage of women (33%) has
menarche at age greater than 14 years and there was no any HC cases lies in this category
(P<0.001). In respect of menstrual history, PCOS cases have a higher percentage of irregular

Table 1. Comparison between sociodemographic status of PCOS and HC cases.

Age in years
<19

20-30

>30

BMI

<18.5
18.5-<25
25-<30

>30

Variable
Illiterate

Up to Primary
Up to Middle
Up to High School
Intermediate
Graduation/Above
Variable
Married
Unmarried
Variables
Students
House maker

Unemployed

Employed/Professionals

PCOS: Polycystic ovary syndrome; HC: Healthy control; BMI: Body mass index; Pr: Predictive value; CI: Confidence interval; n: Number of patients; %: Percentage.

PCOS n (%) HC n (%) Pr 0Odd ratio 95% CI

34(34.0) 55 (27.5) 0.020 L
57(57.0) 101 (50.5) 0912(0.533-1.561)
9(9.0) 44 (22.0) 0.330(0.143-0.76)

PCOS n (%) HC n (%) Pr 0Odd ratio 95% CI

10(10.0) 2(1.0) 0.000 L
48(48.0) 138 (69.0) | 0.069(0.014-0.328)
26(26.0) 56(28.0) 1 0.092(0.018-0.454)
16(16.0) 4(2.0) 0.800(0.123-5.20)

PCOS n (%) HC n (%) Pr 0Odd ratio 95% CI

4(40) 14(7.0) 0.0001 G
7(7.0) 10 (5.0) 1 245(0.56-106)
7(7.0) 25 (12.50) 0.98(024-3.94)
13(13.0) 58 (29.0) 0.78(022-2.77)
15(15.0) 63 (31.50) 10.83(0.23-2.89) .
54(54.0) 30 (15.0) 6.3(1.90-20.86)

PCOS n (%) HC n (%) Pr 0Odd ratio 95% CI

41(41.0) 105 (52.5) 0.060 G
59(59.0) 95 (47.5) 1.59 (0.97-2.58)

PCOS n (%) HC n (%) Pr 0Odd ratio 95% CI

60(60.0) 79 (39.5) 0.000 L
35(35.0) 98 (49) | 0.470(0.281-0.78) ...
2(2.0) 0(0.0) | 0.171(0.049-0.59) ...
3(3.0) 23 (11.5) 0.759(0.54-1.06)

https://doi.org/10.1371/journal.pone.0247486.t001

PLOS ONE | https://doi.org/10.1371/journal.pone.0247486 March 10, 2021


https://doi.org/10.1371/journal.pone.0247486.t001
https://doi.org/10.1371/journal.pone.0247486

PLOS ONE

Association of age and BMI in PCOS women

Table 2. Comparison of menstrual and reproductive history of women with PCOS and HC cases.

Menstrual and reproductive history

Variables Groups PCOS n (%) HC n (%) Pr 0dd ratio 95% CI

Age at menarche 11-14 67(67.0) 200(100.0) 0.000 1
>14 33(33.0) 0(00.0)

Menstrual history Regular 101.0) 192(96.0) 0000 R
Irregular 45(45.0) 8(4.0) 1079.99 (131.71-8855.21)
Delayed/Late 54(54.0) 0(0.0)

Children Yes 15(35.7) 95(90.5) 0000 T
No 27(64.3) 10(9.5) 17.1 (6.90-42.36)

Number of children <2 13(36.67) 66(69.47) 0169 R
>2 2(13.33) 29(30.53) 0.350 (0.074-1.65)

How many times pregnant <2 1777.27) 58(61.05) 0153 T
>2 5(22.73) 37(38.95) 0.461(0.156-1.35)
No 88(88.0) 185(92.5)

PCOS: Polycystic ovary syndrome; HC: Healthy control case; Pr: Predictive value; CI: Confidence interval; n: Number of patients; %: Percentage.

https://doi.org/10.1371/journal.pone.0247486.t002

(45%) and delayed (54%) menses and this comprises a signify‘cant difference (P<0.001) in
comparison to HC that was 8% irregular and no any delay in menses were observed. Around
64.3% of cases of PCOS women have no child (P<0.001) in contrast to HC cases (9.5%). How-
ever, 86.67% PCOS cases have less than < 2 children in comparison to HC where 69.47% have
less than <2 children (P<0.169). In terms of pregnancy, almost 77.27% PCOS women got
pregnant <2 times in comparison to HC cases (P>0.05).

As depicted in Table 3, Overall differences of mean in PCOS and HC case comparable in
respect of BMI (P<0.125).

However, the highest range of BMI was more in PCOS cases in comparison to HC.
Whereas, a statistically, significant differences in mean were observed in respect of age
(P<0.009), age at marriage (P<0.001), age of menarche (P<0.001), number of children
(P<0.001) and number of pregnancy (P<0.006) between PCOS and HC cases. In case of age,
women with PCOS at age <19 showed significantly higher score for of general health
(P<0.001), role limitation due to physical health (P<0.001), role limitation due to the emo-
tional problem (P<0.022), pain (P<0.025) and social function (P<0.010) in comparison to
age >30. However, comparable differences were observed in physical function (P<0.116),
energy or fatigue (P<0.087) and emotional well-being (P<0.108). In HC cases, women of age

Table 3. Comparison of different variables between PCOS and HC cases.

Variables PCOS meant SD p50(min-max) HC mean+ SD P-value
Age 22.8145.33 22(14-36) 24.67+6.04 0.009
BMI 24.35+5.49 24.29(11.32-38.1) 23.61+2.79 0.125
Age at marriage 19.31+3.97 20(13-30) 22.2942.36 0.000
Age at menarche 13.86+1.44 14(11-18) 12.64+1.09 0.000
No of child 1.46£0.91 1(1-4) 2.26x1.04 0.000
How many times pregnant 1.77+1.02 1(1-4) 2.49+1.36 0.006

Data are presented as mean: SD; P value less than 0.05 is considered as significant differences between the group;
PCOS: Polycystic ovary syndrome; HC: Healthy control; BMI: Body mass index; P50: Probability 50 value; SD:

Standard deviation.

https://doi.org/10.1371/journal.pone.0247486.t003
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Table 4. Comparison of mean score of SF-36 across various age groups in PCOS and control cases.

Domain (PCOS)

General Health

Physical function

Role limitations due to physical health
Role limitations due to emotional problem
Pain

Social function

Energy/Fatigue

Emotional well-being

Domain (HC)

General Health

Physical function

Role limitations due to physical health
Role limitations due to emotional problem
Pain

Social function

Energy/Fatigue

Emotional well-being

Age <19 Age <20-30 Age >30 P-Value
43.50+8.34 39.18+10.79 28.24+9.02 0.000
84.70+20.48 75.35+21.60 75.55+19.27 0.116
63.23+35.48 51.31+40.75 25.0+33.07 0.030
64.70+38.43 53.21£36.65 25.92+36.49 0.022
68.16+£18.72 61.71+14.42 52.22+18.04 0.025
68.75+16.06 60.96+15.32 52.77+£11.72 0.010
57.35+£12.56 52.71£10.09 50.00+11.72 0.087
67.41+£14.57 61.47+13.68 59.55+13.63 0.108

Age<19 Age<20-30 Age >30 P-Value
71.36K+7.69 68.7249.74 63.35+10.18 0.000
100.0£0.000 98.96+3.48 96.47+6.69 0.000
99.55 +3.37 99.26+7.46 98.86+7.53 0.878
100.0+0.000 100.0+0.000 94.69+20.26 0.005
98.68+5.01 97.42+7.32 97.21£5.63 0.424
99.54+3.37 99.13+£3.19 97.72+7.27 0.110
91.27+5.71 88.56+7.32 86.02+7.11 0.001
90.83+7.12 92.33%3.14 91.09+3.64 0.147

Data are presented as meanz+ SD; P value less than 0.05 is considered as significant differences between the group; PCOS: Polycystic ovary syndrome; HC: Healthy

control; SD: Standard deviation.

https://doi.org/10.1371/journal.pone.0247486.1004

<19 showed a statistically higher score in general health (P<0.001), physical health (P<0.001),
role limitation due to the emotional problem (P<0.005) and energy/fatigue (P<0.001). Com-
parable differences were observed for role limitation due to physical health (P<0.818), pain
(P<0.424), social functioning (P<0.110) and emotional well-being (P<0.147; Table 4).

As per BMI is concerned, PCOS women scored high and statistically significant differences
were observed in case of BMI those who have value <18 in comparison to >30. In addition,
significant differences were observed for general health score (P<0.001), physical health
(P<0.001), energy and emotion (P<0.001). Whereas, comparable differences observed in role
limitation due to physical health (P<0.085), role limitation due to the emotional problem
(P<0.565), pain (P<0.189), social function (P<0.549) and emotional well-being (P<0.127). In
HC case, there no significant difference was observed in all the eight domains of SF-36
(Table 5). As per the level of education is concerned, HRQOL score was higher in all eight
domain of SF-36 in well-educated women in comparison to illiterate or women having educa-
tion of primary level, but this difference was observed to be statistically non-significant and
comparable. In case of HC women, HRQOL score in graduation level was higher and signifi-
cant differences were observed in relation to the level of education for SF-36 domains like gen-
eral health (P<0.001), physical health (P<0.039) and energy/fatigue (P<0.003). However, we
observed comparable differences among all other domains of SF-36 (Table 6).

We observed significant differences between married and unmarried PCOS cases in terms
of general health (P<0.001), physical functioning (P<0.027), role limitation due to physical
health (P<0.006), role limitations due to emotional problems (P<0.002), pain (P<0.001),
social functioning (P<0.001), energy/fatigue (P<0.003) and emotional well-being (P<0.001).
Whereas, in HC cases, no differences were observed between married and unmarried cases in
regarding SF-36 domain score for role limitation due to physical health (P<0.538), role limita-
tion due to the emotional problem (P<0.105), Pain (P<0.044), social functioning (P<0.225),
emotional well-being (P<0.857). However, significant differences were observed for general
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Table 5. Comparison of mean score of SF-36 across various BMI groups in PCOS and HC cases.

Domain (PCOS)

General Health

Physical function

Role limitations due to physical health
Role limitations due to emotional problem
Pain

Social function

Energy/Fatigue

Emotional well-being

Domain (HC)

General Health

Physical function

Role limitations due to physical health
Role limitations due to emotional problem
Pain

Social function

Energy/Fatigue

Emotional well-being

BMI less than 18.5 BMI 18.5-24.9 BMI 25-29.9 BMI 30 and above P-value
45.00+4.30 42.70+10.11 36.37£11.15 32.55+9.15 0.001
89.00+10.48 87.08+14.76 69.23+21.00 61.56+27.30 0.000
52.5+£32.16 62.5+£39.27 46.15+38.53 35.93+40.79 0.085
50.00+36.0 59.02+37.18 55.12+37.64 43.75+45.08 0.576
68.75+14.9 65.02+15.38 60.86+17.73 56.56+19.21 0.189
62.5£15.95 64.58+16.77 62.98+15.60 57.81+15.05 0.549
61.0£7.74 56.87+11.28 49.61+£9.37 48.43+11.65 0.001
67.20+13.83 65.91+12.75 58.76+13.32 60.50+18.11 0.127

BMI less than 18.5 BMI 18.5-24.9 BMI 25-29.9 BMI 30 and above P-value
68.75+2.94 68.62+9.06 67.11£11.02 71.87+14.97 0.676
100.0+0.00 99.05+3.22 97.67+5.95 100.00+0.00 0.175
100.0+0.00 98.91+7.91 100.0+0.00 100.0£0.00 0.764
100.0+0.00 99.51+5.67 97.02+15.92 100.00+0.00 0.437
100.0+0.00 97.86%5.65 97.14£8.23 100.00+0.00 0.736
100.0+0.00 98.91+4.64 98.88+4.31 100.00+0.00 0.951
87.50£3.53 89.27+7.00 87.41+7.44 90.00+4.08 0.402
92.00+0.00 91.47+5.08 91.78+3.69 93.00+5.03 0.909

Data are presented as meanz+ SD; P value less than 0.05 is considered as significant differences between the group; PCOS: Polycystic ovary syndrome; HC: Healthy

control; BMI: Body mass index; SD: Standard deviation.

https://doi.org/10.1371/journal.pone.0247486.1005

health (P<0.001), physical health (P<0.002) and energy/fatigue (P<0.001) among married
and unmarried HC cases (Table 7).

The Fig 1 and Table 8 exhibits the regression analysis data plot and we was observed strong
association between infertility and menstrual irregularities (P<0.049) as well as emotional well
being (P<0.001) of PCOS patients. We also observed infertility (P<0.001) and hirsutism
(P<0.05) as a major predictor affecting in all domain scores (Table 9).

Discussion

PCOS has no any constant treatment due to its multifaceted features. However, lifestyle modi-
fication, hormonal contraceptives and some other drugs like inositol, clomiphene, eflor-
nithine, finasteride, flutamide, letrozole, metformin, spironolactone has been reported to
ameliorate the PCOS symptoms [Williams T, Mortada R, Porter S. Diagnosis and treatment of
polycystic ovary syndrome. American family physician. 2016; 94(2): 106-113; Lagana AS, Gar-
zon S, Casarin J, Franchi M, Ghezzi F. Inositol in Polycystic Ovary Syndrome: Restoring Fertil-
ity through a Pathophysiology-Based Approach. Trends Endocrinol Metab. 2018;29(11):768-
780; Lagana AS, Garzon S, Unfer V. New clinical targets of d-chiro-inositol: rationale and
potential applications. Expert Opin Drug Metab Toxicol. 2020;16(8):703-710].

PCOS is an endocrine disorder and its long term complications affect various aspects of
HRQOL in women [23,24]. Despite the various evidence about compromised HRQOL in
women with PCOS, we further explored the other determinants that may help the clinician in
care of the patient well-being [17,25,26]. Overall, we demonstrated the drastically compro-
mised HRQOL in young women suffering from PCOS. As earlier reported, the woman with
PCOS belongs to a lesser age group in relation to HC indicating a higher prevalence of PCOS
cases in young age woman especially in adolescents [27]. As per SDS is concerned, the major
difference between PCOS and control cases was observed in case of age, BMI and level of
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Table 6. Comparison of mean score of SF-36 across various educational levels in PCOS and HC cases.

Domain (PCOS) Illiterate | Up to primary | Up to middle | Up to high school | Intermediate | Graduation and above | P-Value
General Health 33.35+16.31 34.10+10.93 40.47+13.10 35.56+13.56 40.01+£8.74 41.59+9.22 0.234
Physical function 62.5£23.97 81.42+23.57 76.42+23.04 78.46+25.93 79.33+£19.71 79.44+20.36 0.773
Role limitations due to physical health 12.50+25.0 50.00+43.30 42.85+£37.40 59.61+40.23 50.0+36.59 56.94+40.16 0.327
Role limitations due to emotional problem | 25.00+31.92 | 47.61+32.54 23.8+37.08 48.72+44.32 57.77+40.76 62.34+35.50 0.085
Pain 63.75+£10.89 52.5+12.41 57.5+21.79 63.07+24.43 65.33+£16.71 64.44+14.71 0.531
Social function 46.87+£11.96 62.5+10.20 66.07+9.44 62.5+23.93 66.66+14.68 62.73+15.45 0.408
Energy/Fatigue 46.25+8.53 50.00+7.07 56.43+11.44 52.69+14.37 58.67+10.43 53.89+11.14 0.328
Emotional well-being 49.00£10.96 | 62.29+11.96 60.57+13.746 60.62+19.51 66.40+11.39 64.67+13.69 0.303
Domain (HC) Illiterate | Up to primary | Up to middle | Up to high school | Intermediate | Graduation and above | P-Value
General Health 59.82+10.15 67.08+9.69 64.34+9.33 68.90+7.96 68.38+9.27 74.43+10.13 0.000
Physical function 96.43+9.28 99.50+1.58 97.40+4.59 99.66+1.81 98.33+4.57 99.50+2.01 0.039
Role limitations due to physical health 100.00+00 100.00+00 100.00+00 100.00+00 99.60+3.15 95.83+16.19 0.084
Role limitations due to emotional problem | 100.00+00 100.00+00 96.00+20.0 98.85+8.75 100.00+00 97.77+12.12 0.588
Pain 95.53+7.97 97.00+4.83 95.70+12.19 99.13+2.83 97.85+5.78 97.66£5.04 0.212
Social function 97.32+7.23 100.00+00 98.50+4.14 98.70+4.49 99.60+2.20 98.75+6.84 0.522
Energy/Fatigue 83.21+9.32 88.00+5.37 85.80+6.40 89.14+6.63 90.08+6.12 90.50+8.13 0.003
Emotional well-being 92.00£1.5 90.80+4.63 91.52+4.05 90.69+6.50 91.68+3.46 93.33+3.97 0.245

Data are presented as meanz SD; P value less than 0.05 is considered as significant differences between the group; PCOS: Polycystic ovary syndrome; HC: Healthy

control; SD: Standard deviation.

https:/doi.org/10.1371/journal.pone.0247486.t006

education [28]. Thus, all this indicated that PCOS affects HRQOL more in the young woman
and the SDS definitely affect the prevalence of PCOS. The age of menarche in the majority of
women was > 18 years as earlier reported [29]. This was in contrast to other reports [30].

Table 7. Comparison of mean score of SF-36 verses marital status groups in PCOS and HC cases.

Domain (PCOS) Married Single P-Value
General Health 34.55+11.64 43.22+8.22 0.000
Physical function 72.92+22.24 82.45+19.87 0.027
Role limitations due to physical health 40.24+39.48 61.86+37.24 0.006
Role limitations due to emotional problem 40.65+36.90 64.40+36.54 0.002
Pain 56.58+15.29 67.54+16.40 0.001
Social function 56.09+13.72 67.58+15.93 0.001
Energy/Fatigue 50.12+9.84 56.78+11.51 0.003
Emotional well-being 57.56+13.29 67.32+13.45 0.001
Domain (HC) Married Single P-Value
General Health 64.88+9.63 72.01+8.37 0.000
Physical function 97.85+5.08 99.63+2.55 0.002
Role limitations due to physical health 99.52+4.88 98.95+8.08 0.538
Role limitations due to emotional problem 97.77+13.29 100.00+0.00 0.105
Pain 96.85+7.53 98.68+4.72 0.044
Social function 98.57+5.29 99.34+3.34 0.225
Energy/Fatigue 86.04+7.06 91.73+5.82 0.000
Emotional well-being 91.65+3.14 91.53+5.97 0.857

Data are presented as mean+ SD; P value less than 0.05 is considered as significant differences between the group;

PCOS: Polycystic ovary syndrome; HC: Healthy control; SD: Standard deviation.

https://doi.org/10.1371/journal.pone.0247486.t007
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Fig 1.
https://doi.org/10.1371/journal.pone.0247486.9001

Consistently, increased age of menarche was observed in PCOS cases indicating the impact of
first menstruation in young women life and in the development of PCOS and another repro-
ductive as well as metabolic disorder [31,32].

As previously reported, we observed a direct correlation between the PCOS and irregular
or delayed menses and having no children that can be taken as a symptom of PCOS diagnosis
[33]. The higher number of women having lesser than two children and lesser number of
times get pregnant further supported this compromised HRQOL [30]. This compromised
HRQOL in PCOS case was further supported by our study.

The overall decreased mean of BMI and age at menarche indicated as PCOS symptoms.
Concurrently, mean age, age at marriage, number of children and frequency of pregnancy was
less in PCOS cases than control. Consistent to the previous study, these indices corroborate
above findings and strongly indicated the deterioration of HRQOL in PCOS women [28].

Table 8. Multiple linear regression analysis of possible related factors in HRQOL.

Model Summary and Parameter Estimates (A)

Dependent Variable: Infertility

Equation Model Summary Parameter Estimates

R Square F df1 df2 Sig. Constant bl
Linear .039 3.990 1 98 .049 2.978 .458
Exponential .046 4.701 1 98 .033 2.697 125
Logistic .046 4.701 1 98 .033 371 .882
The independent variable is MI.

Model Summary and Parameter Estimates (B)

Dependent Variable: Infertility
Equation Model Summary Parameter Estimates

R Square F df1 df2 Sig. Constant bl
Linear 116 12.922 1 98 .001 2.300 .040
Exponential 136 15.434 1 98 .000 2.241 .011
Logistic 136 15.434 1 98 .000 446 989
The independent variable is EWB.
EWB: Emotional well being; P value less than 0.05 is considered as significant differences between the group.
MI: Menstrual irregularities; P value less than 0.05 is considered as significant differences between the group.
https://doi.org/10.1371/journal.pone.0247486.t1008
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Table 9. Multiple linear regression analysis of possible related factors in HRQOL (SF 36 Score).

General | Physical Role limitations | Role limitations Pain | Social Energy/ |Emotional R Adjusted R | P-Value
Health function |due to physical due to emotional function |Fatigue |well-being square |Square
health problem

Age B B B B B B B B
<19 -0.299 -0.347 0.018 0.122 -0.095 -0.344 0.021 0.310 0.348 0.139 0.156
20-30 -0.186 0.163 0.059 -0.231 -0.282 0.107 -0.002 -0.077 0.172 0.034 0.294
>30 -0.107 -0.344 -0.538 -0.127 1.150 0.589 -1.083 -0.116 1.00 |  ------- | --------
BMI
<18.5 -0.200 0.168 -0.875 1.074 -0.318 0.159 -0.683 1.155 0.856 0.279 0.463
18.5-<25 0.065 -0.112 -0.090 0.200 0.219 -0.170 -0.140 0.177 0.098 -0.097 0.848
25-<30 -0.232 -0.324 -0.381 0.160 0.462 0.347 -0.478 0.314 0.376 0.098 0.280
>30 -0.169 -0.356 -0.254 -0.032 0.386 0.274 1.199 -0.752 0.519 -0.031 0.537
Infertility 0.254 0.062 -0.023 -0.050 0.149 0.241 0.000 0.032 0.257 0.192 0.001*
Menstrual 0.209 0.121 -0.081 -0.109 0.156 0.128 0.067 -0.159 0.122 .044 0.144
irregularities
Hirsutism 0.049 0.178 -0.066 -0.255 -0.057 0.299 0.078 -0.004 0.155 0.081 0.045*

HRQOL: Health related quality of life
BMI: Body mass index
B: Beta coefficients

R: Regression

*P value less than 0.05 is considered as significant change.

https://doi.org/10.1371/journal.pone.0247486.t009

Altogether, higher fertility disorder in PCOS cases was observed that directly affects their
HRQOL due to physical, social as well as emotional issues.

Furthermore, in PCOS cases, physical, social and emotional well-being more affected as evi-
denced from all eight domains of SF-36 indicating strongly compromised HRQOL than HC
cases [34]. In particular, we also compare the mean score in relation to age, BMI, educational
level and marital status. Consistent with the previous report, increasing the age had a more
negative impact on different domains of SF-36 in PCOS cases than HC cases. Comparable
scores in PCOS women with increasing age for physical health, energy and emotional well-
being may be due to improved regular menses with age concurrent to improved PCOS features
and loss of societal fear. Whereas, in HC cases, changes in normal life trend in the prospect of
HRQOL was seen with increasing age indicating normal HRQOL [35].

In a similar fashion, with the increase in the BMI, physical activity was not affected in PCOS
cases as observed from different domains of SF-36 but the emotional problem was more affected
in PCOS cases in comparison to HC. This may be a major reason for compromised HRQOL in
PCOS women [36,37]. In HC cases, none of the scores of SF-36 domains was different between
BMI groups. Consistent to previous studies, with increasing the level of education, all the
domains of SF-36 in PCOS cases have improved HRQOL. Similar to other HRQOL studies in
different diseases, where well-qualified patients have better HRQOL than illiterate cases [38]. We
also observed that well-qualified group probably have higher number of PCOS cases that directly
support that improved SDS is a major contributing factor in developing PCOS. The differences
in scores of all the domains of SF-36 were observed in married PCOS cases in contrast to unmar-
ried. Thus, consistent to the previous report, the HRQOL of the unmarried cases was better in
comparison to married women [39]. Whereas, in HC cases, all physical, social, as well as emo-
tional wellness, were similar in both married and unmarried women. This may be due to their
social independency and quality of education in young women with PCOS.
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As reported earlier, infertility and hirsutism emerges as the major problem affecting the
overall HRQOL and a strong association has been observed between infertility and emotional
well-being [40].

Conclusion

Our data compares the relations between PCOS and HC cases of overall HRQOL. We explored
the strong association between PCOS and SES, and suggest that with increasing age and BMI
PCOS patients had lower scores on SF-36; opposite association was with education level. How-
ever, Infertility emerges as the major predictor affecting overall HRQOL in PCOS cases. The
present study does have its limitations of not measuring biochemical assessment and ultraso-
nography indices.
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