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ABSTRACT

Background: Polycystic Ovarian Syndrome (PCOS) can be presented with physical and emotional conse-
quences. Despite large research on the effects of hormonal imbalances on physical manifestations, psycholog-
ical domains are still under a grey area. This study integrates clinical and psychosocial aspects of PCOS, lead-
ing to the development of comprehensive care approaches.

Methods: 364 women aged between 18 and 35 were involved in a cross-sectional study at a tertiary care
hospital. Participants were divided into four PCOS phenotype groups, diagnosed based on Rotterdam criteria,
and a control group (n=240). Psychosocial domains were analysed using the HRQL-Health-Related Quality of
Life questionnaire, biochemical and hormonal parameters were assessed. Correlation was found between
hormones and various domains.

Results: PCOS subjects exhibited high psychosocial stress across various domains, including emotional and
fertility-related concerns. Hormonal imbalances were found to be differently associated with increased psy-
chosocial distress, body image dissatisfaction, and menstruation-related challenges in various phenotypes
(p<0.05). Moreover, financial burden and fear of developing malignancies were also linked to hormonal dis-
turbances.

Conclusion: Hormonal whirlwinds strongly affect the psychosocial aspects of PCOS subjects. Elucidating this
link will pave a path for creating personalized treatment plans that can lead to physical and psychological
well-being. By involving mental health support in the regular line of treatment, healthcare providers can cre-
ate a better world for women suffering from PCOS.
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INTRODUCTION

Polycystic Ovarian Syndrome (PCOS) is the most
common hormonal disorder affecting women of re-
productive age, with a worldwide prevalence of
around 8% to 13%.! While most research done on
PCOS has focused on clinical symptoms such as ir-
regular menstrual cycles, hyperandrogenism, infertil-
ity, and metabolic disturbances, the emotional and
psychological consequences of this condition remain
unexplored.2 There is a complex interplay between
the hormonal imbalances and emotional challenges,
which affects various domains of the mental health of
PCOS patients.3 This study tried to explore how PCOS
not only affects the physical health but also psycho-
social well-being based on their phenotypes.

A characteristic feature of PCOS is known to be hor-
monal disturbances, like elevated androgen levels,
chronic inflammation, and insulin resistance, which
can be followed by various psychological conse-
quences.* PCOS subjects suffering from weight gain,
acne, and hirsutism are at higher risk of developing
mental health disorders like body image dissatisfac-
tion, diminished self-esteem, depression, anxiety, so-
cial isolation, and eating disorders.> These emotional
echoes lead to societal pressure regarding fertility
and physical appearance, creating a vicious cycle that
aggravates physical and psychological symptoms of
PCOS.6

This study aims to shed light on developing a newer
approach towards integrating hormonal and psycho-
social aspects for better prognosis and resilience of
PCOS subjects by exploring how hormonal imbalanc-
es contribute to psychosocial distress by examining
the broader sociocultural factors that affect mental
health. It is expected that this will inspire more com-
prehensive care strategies for women with PCOS
based on their hormonal whirlwinds to mental em-
powerment and significant emotional resilience to
face challenges.

METHODOLOGY

This cross-sectional study was conducted on 364
adult women aged between 18 and 35 years between
March 2023 to December 2024, to find out the effects
of hormonal disturbances on psychological manifes-
tations in different PCOS phenotypes at the tertiary
care hospital of the South Gujarat district. A conven-
ience sampling technique was used for the selection
of cases based on existing hospital records from pre-
vious years. All the patients with PCOS meeting the
inclusion criteria were selected as cases, and 240
age-matched healthy individuals without any known
metabolic disorders were included in the control
group. Cases were categorized into four groups: four
PCOS phenotypes (A, B, C, and D) based on the Rot-
terdam criteria,7 having 58, 16, 21, and 29 subjects,
respectively.

Subjects with previous or current use of medication
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like OC pills, ovulation induction agents, estrogenic
or anti-androgenic drugs, antidiabetic drugs (Met-
formin), glucocorticoids, anti-obesity drugs, history
of hormone therapy, insulin sensitizers, Vitamin D or
calcium supplements in the last 6 months, diagnosed
cases of any chronic illness like cardiovascular dis-
ease, hyperprolactinemia, diabetes mellitus, thyroid
disorders, psychiatric disorders, and recent history
of pregnancy/lactation (6 months) were excluded
from the study.

In-depth Interview: After being informed about the
purpose and procedure of the study, voluntary writ-
ten informed consent was taken. Interviews were
conducted in-depth with each individual, using a
Health-Related Quality of Life (HRQL) questionnaire
with 23 questions, which was specifically designed
for PCOS women8, adapted and validated by a few
studies conducted in Indian PCOS women®10, HRQL
was classified under five major domains: Psychoso-
cial and Emotional Domain, Self-Body Image Domain,
Fertility Domain, Menstrual Disorder Domain, and
Miscellaneous Domain, containing four possible an-
swers: “never, sometimes, most of the times, and all
the times”, followed by giving scores as 0, 1, 2, and 3,
respectively.

Clinical Assessments: A detailed medical history
along with anthropometric data, including age,
weight, height, waist, and hip circumference, was
recorded. Fasting blood samples were collected in
the morning after an overnight fast of 10-12 hours
for biochemical analyses on the next day after men-
struation ends (follicular phase of the menstrual cy-
cle). Blood samples were processed to obtain serum
for the quantification of serum Testosterone, serum
Luteinizing Hormone (LH), serum Follicle-
Stimulating Hormone (FSH), serum Anti-Mullerian
Hormone (AMH), serum fasting Insulin, and serum
Prolactin levels using enzyme-linked immunosorbent
assay (ELISA) Kits.

Statistical Analysis:

Body Mass Index (BMI), Waist-to-hip Ratio (WHR),
LH:FSH Ratio, and Homeostasis Model Assessment of
Insulin Resistance (HOMA-IR) were calculated. Con-
tinuous variables were denoted as mean with stand-
ard deviation (mean + SD). Differences between
study groups were assessed using one-way ANOVA,
with a p-value of < 0.05 deemed statistically signifi-
cant. Correlations between parameters were evaluat-
ed using Pearson’s correlation coefficient as the R-
value. Interpretation was done according to r-values
as 0.00-0.19 (very weak correlation), 0.20-0.39
(weak correlation), 0.40-0.59 (moderate correlation),
0.60-0.79 (strong correlation), and 0.80-1.00 (very
strong correlation). Data were analyzed using SPSS
24.0 software.

Approval of Institutional Ethical Board: Kiran
Hospital Ethics Committee Biomedical & Health Re-
search, EC No: EC/NEW/INST/2021/2173; dated:
04.03.2023.
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RESULTS

PCOS subjects are classified into 4 Phenotypes. Phe-
notype A (full-blown syndrome: HA+OD+PO) in-
cludes hyperandrogenism (HA) (clinical or biochemi-
cal), ovulatory dysfunction (0OD), and polycystic ova-
ries (PO), Phenotype B (non-PO PCOS: HA+OD)
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includes HA and OD, Phenotype C (ovulatory PCOS:
HA+PO) includes HA and PO and Phenotype D (non-
hyperandrogenic PCOS: OD+PO) includes OD and PO;
having a prevalence of 46.77% (58 patients), 12.90%
(16 patients), 16.94% (21 patients) and 23.39% (29
patients) respectively.

Table 1: Age and anthropometric measures of the participants

Control PCOS PCOS PCOS PCOS n? P-
(n=240) Phenotype A Phenotype B Phenotype C Phenotype D value*
(n=58) (n=16) (n=21) (n=29)

Age (years) 27.10+5.03 27.34+4.03 28.06+3.02 2790+4.25 2793+3.68 0.004 0.832
Height (cm) 1.62+0.03 1.61+0.04 1.61+0.07 1.62 +0.05 1.62 + 0.04 0.019 0.134
Weight (kgs) 63.26 +4.44 7147 +537 6856+3.89 67.34+559 69.1+4.4 0.334 <0.001
BMI (kg/m?) 23.93+0.87 2741+0.77 26.59+097 2562+0.80 26.2+0.7 0.730 <0.001
Waist Circumference (cm) 6996 +2.95 9255+531 85.81+5.27 87.10+589 86.0+5.7 0.847 <0.001
Hip Circumference (cm) 91.83+3.72 98.00+4.71 101.50+4.49 100.48+5.18 99.7+5.1 0.436 <0.001
Waist-Hip Ratio (WHR) 0.76 +0.02  0.95+0.05 0.85 + 0.04 0.87 + 0.05 0.9+0.0 0.836 <0.001

Values are presented as mean + SD with confidence intervals (CI) of 95%. *P value <0.05 indicate statistical significance, n°= eta-squared

(effect size of ANNOVA).

Table 2: Comparison of Laboratory Parameters among various phenotypes of PCOS and control group

Control PCOS PCOS PCOS PCOS n? P-value*
(n=240) Phenotype A Phenotype B Phenotype C  Phenotype D
(n=58) (n=16) (n=21) (n=29)

FSH 5.87+ 1.63 2.07 £1.09 3.80 +1.59 4.29+ 1.74 3.70 +1.50 0.469 <0.001
LH 8.63 +2.79 19.79+ 3.29 17.09+ 2.60 11.19 +2.72 9.80+ 2.80 0.686 <0.001
LH: FSH Ratio  1.14+0.35 11.54+4.84 5.36+2.55 3.14+1.63 3.03+1.45 0.752 <0.001
Testosterone 17.53+4.64 85.43 +6.54 86.11+ 6.76 82.66 +4.83 27.93+ 2.86 0972 <0.001
AMH 1.92+0.28 8.21 £0.62 3.86% 0.66 5.27+0.71 7.37+0.92 0967 <0.001
Prolactin 15.38+ 7.64 107.35 +£9.20 39.40+ 8.76 79.18+ 8.94 47.67 +8.54 0949 <0.001
HOMA IR 1.56 +0.37 12.83+ 3.00 8.60+ 2.56 6.29+ 2.59 7.35+ 2.53 0.874 <0.001

Values are presented as mean + SD with confidence intervals (CI) of 95%. *P value <0.05 indicate statistical significance, n®= eta-squared

(effect size of ANNOVA)

Table 1 shows that different phenotypes of PCOS
have significant differences in weight, BMI, waist and
hip circumference, and WHR, when compared to
healthy controls. Age and height were not statistical-
ly significant between groups, which was fulfilling
the inclusion criterion.

On applying Bonferroni correction in post hoc analy-
sis, age and height did not significantly differ be-
tween the phenotypes and control. In weight, associ-
ation was observed only between Phenotype A and C
and between controls and other phenotypes
(p<0.05), rest all the groups showed no significant
difference (p>0.05). BMI levels, waist circumference
and WHR differ in between all the phenotypes and
controls except between Phenotype D and Phenotype
B or C. Chest circumference showed significant dif-
ference between Phenotype A and Phenotype B and
between controls and all other phenotypes (p<0.05),
rest all the other groups showed no significant dif-
ferences (p>0.05).

Table 2 depicts that, women with PCOS, irrespective
of the specific phenotype, have significant hormonal
differences in comparison to healthy controls. Differ-
ences in levels of FSH and LH, an elevated LH:FSH ra-
tio, increased testosterone (though varying across
phenotypes), elevated AMH, higher prolactin, and in-
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creased insulin resistance with p-value <0.001 indi-
cating statistically significant difference among the
four phenotypes and controls.

Post hoc analysis with Bonferroni correction showed
no statistically significant differences in LH levels be-
tween Phenotype D vs Phenotype C and Controls,
rest all the groups showed statistically significant dif-
ference (p<0.05). Similarly, FSH levels did not signifi-
cantly differ between Phenotype B, C and D (p>0.05).
In LH:FSH ratio, Phenotype C showed no association
with Phenotype D, while Testosterone levels showed
no difference between Phenotype A vs B or C and be-
tween Phenotype B vs C or A, all other groups
showed significant differences (p<0.05). HOMA IR did
not differ between Phenotype D and B or C (p>0.05).
AMH and Prolactin showed significant difference be-
tween all four phenotypes and controls (p<0.05).

Table 3 shows a strong correlation between PCOS
and negative psychosocial, emotional, body image,
fertility, and other concerns. Majority, the percent-
ages in the PCOS groups were above 80% and often
above 90%, while in the control group below 50%.
The consistently higher percentages in all PCOS phe-
notypes, indicate the repercussions of the disease on
women’s well-being other than clinical symptoms.
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Table 3: HRQL Domain Classification and Their Effects on Participants in Percentage

Domain Control PCOS Phenotype A PCOS Phenotype B PCOS Phenotype C PCOS Phenotype D
(n=240) (n=58) (n=16) (n=21) (n=29)
Psychosocial and Emotional Domain Depressed 37.92 91.38 93.75 85.71 93.10
Worried 41.67 86.21 93.75 95.24 100
Tensed 50.42 91.38 87.5 100 89.66
Angry 45 93.10 100 90.48 96.55
Anxious 40 86.21 93.75 71.43 51.74
Tearful 24.58 81.03 68.75 85.71 65.52
Irritability 22.50 94.83 87.5 100 93.10
Insomnia 31.25 82.76 81.25 80.95 51.74
Tired 36.25 84.48 75 71.43 68.97
Mood Swings 4417 94.83 93.75 90.48 96.55
Low self esteem 50.83 87.93 87.5 95.24 100
Being self-conscious 39.17 94.83 81.25 90.48 89.66
Get upset easily 46.67 91.38 93.75 71.43 65.52
Feel lack of control over the situation 42.50 98.28 100 95.24 100
Self-body image Domain Frustration of not losing weight 45 91.38 81.25 100 96.55
Embarrassed due to excessive hair growth 42.50 94.83 87.5 85.71 34.48
Fertility Domain Feel worried of infertility 52.08 98.28 93.75 95.24 96.55
Fear of not having children 33.33 91.38 87.5 100 93.10
Fear of divorce or separation 26.67 87.93 56.25 52.38 34.48
Feel worried about long term effects of Medications  51.25 93.10 93.75 90.48 100
Menstrual Disorder Domain Concerned about menstruation at long interval 12.50 96.55 100 95.24 96.55
Miscellaneous Domain Fear of getting cancer 2292 81.03 56.25 28.57 37.93
Financial issues for diagnosis/treatment 66.67 89.66 81.25 80.95 68.97

Figures in parenthesis are percentages

Table 4: Comparison of Corelation of BMI and WHR with HRQL scale in different phenotypes of PCOS and Control group

Domains BMI WHR
Control Phenotype A Phenotype B Phenotype C Phenotype D Control Phenotype A Phenotype B Phenotype C Phenotype D
(n=240) (n=58) (n=16) (n=21) (n=29) (n=240) (n=58) (n=16) (n=21) (n=29)
Psychosocial & Emotional Domain  R* -0.040 -0.029 -0.079 -0.144 -0.076 -0.026  0.127 0.057 -0.3108 -0.128
Pt 0.534 0.826 0.770 0.533 0.694 0.694 0.342 0.833 0.049+ 0.507
Self-body image Domain R -0.028 -0.020 -0.032 -0.306 0.382 -0.129  0.055 0.014 -0.042 -0.039
P 0.663 0.882 0.905 0.0274% 0.041# 0.046%* 0.682 0.960 0.858 0.840
Fertility Domain R -0.066 0.012 -0.650 -0.040 -0.067 -0.005  -0.041 0.653 -0.435 -0.134
P 0.305 0.927 0.006% 0.863 0.728 0.937 0.758 0.006% 0.049+# 0.489
Menstrual Disorder Domain R 0.054 0.125 -0.303 -0.098 -0.162 -0.075  -0.265 0.295 -0.345 -0.189
P 0.402 0.350 0.255 0.673 0.402 0.249 0.044+% 0.267 0.126 0.325
Miscellaneous Domain R -0.024 0.051 -0.055 0.187 -0.049 -0.046  0.117 0.054 0.116 -0.026
P 0.709 0.704 0.839 0.416 0.803 0.475 0.383 0.844 0.615 0.893

*R-values represent correlation coefficients, R > 0 indicates a positive correlation and R < 0 indicates a negative correlation; TP value <0.05 indicate statistical significance; ¥indicates statistically significant result
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Table 5: Comparison of Corelation of LH: FSH and Testosterone with HRQL scale in different phenotypes of PCOS and Control group

Domains LH: FSH Testosterone
Control Phenotype A Phenotype B Phenotype C Phenotype D Control Phenotype A Phenotype B Phenotype C Phenotype D
(n=240) (n=58) (n=16) (n=21) (n=29) (n=240) (n=58) (n=16) (n=21) (n=29)
Psychosocial & Emotional Domain R* -0.033 0.460 0.011 0.122 0.188 0.048 0.010 0.860 -0.107 0.022
Pt 0.613 0.037+# 0.967 0.597 0.329 0.458 0.940 0.047% 0.644 0911
Self-body image Domain R 0.091 -0.164 -0.297 -0.140 -0.260 0.102 -0.051 -0.274 -0.144 0.445
P 0.158 0.217 0.264 0.544 0.033# 0.115 0.704 0.305 0.534 0.015¢%
Fertility Domain R -0.072  -0.059 0.578 -0.002 -0.383 0.087 -0.048 0.648 -0.224 -0.307
P 0.264 0.661 0.019# 0.993 0.040% 0.177 0.720 0.007# 0.330 0.015¢%
Menstrual Disorder Domain R 0.052 -0.203 0.516 0.007 -0.266 0.007 -0.251 0.179 -0.132 0.026
P 0424 0.126 0.041% 0.974 0.163 0.915 0.057 0.508 0.568 0.893
Miscellaneous Domain R 0.062 -0.030 0.100 -0.228 -0.117 -0.005 -0.072 0.029 -0.158 0.296
P 0.339 0.821 0.713 0.319 0.544 0.934 0.592 0914 0.494 0.018%#

*R-values represent correlation coefficients, where R > 0 indicates a positive correlation and R < 0 indicates a negative correlation; P value <0.05 indicate statistical significance; *indicates statistically significant re-
sult

Table 6: Comparison of Corelation of AMH and HOMA-IR with HRQL scale in different phenotypes of PCOS and Control group

Domains AMH HOMAIR
Control Phenotype A Phenotype B Phenotype C Phenotype D Control Phenotype A Phenotype B Phenotype C Phenotype D
(n=240) (n=58) (n=16) (n=21) (n=29) (n=240) (n=58) (n=16) (n=21) (n=29)
Psychosocial & Emotional Domain R* 0.050 0.010 0.255 0.016 0.071 -0.073 0.003 0.630 0.099 -0.026
Pt 0.438 0.940 0.341 0.944 0.713 0.261 0.982 0.045% 0.671 0.893
Self-body image Domain R 0.180 -0.051 -0.072 -0.349 -0.316 -0.032 -0.041 0.025 -0.478 -0.328
P 0.005¢ 0.704 0.791 0.021# 0.048# 0.617 0.762 0.926 0.028# 0.043#
Fertility Domain R -0.025  -0.048 0.504 -0.025 -0.360 -0.010  -0.021 0.558 -0.225 -0.226
P 0.699 0.720 0.046% 0.915 0.045¢% 0.883 0.873 0.025¢% 0.327 0.238
Menstrual Disorder Domain R 0.091 -0.251 0.397 0.056 -0.255 -0.001  -0.168 -0.088 -0.312 -0.111
P 0.160 0.017# 0.028% 0.811 0.182 0.986 0.207 0.745 0.169 0.566
Miscellaneous Domain R 0.054 -0.072 -0.095 -0.218 0.130 -0.022 -0.061 -0.125 -0.152 0.082
P 0.406 0.592 0.727 0.343 0.501 0.730 0.648 0.646 0.510 0.674

*R-values represent correlation coefficients, where R > 0 indicates a positive correlation and R < 0 indicates a negative correlation; P value <0.05 indicate statistical significance; *indicates statistically significant re-
sult
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Table 7: Comparison of Corelation of Prolactin with HRQL scale in different phenotypes of PCOS and

Control group

Domains Prolactin
Control  Phenotype A PhenotypeB PhenotypeC PhenotypeD
(n=240) (n=58) (n=16) (n=21) (n=29)
Psychosocial & Emotional Domain R* 0.114 0.026 0.660 0.126 -0.029
Pt 0.079 0.849 0.037# 0.586 0.883
Self-body image Domain R 0.070 0.011 -0.176 -0.284 -0.158
P 0.278 0.933 0.515 0.212 0.414
Fertility Domain R -0.007 0.014 0.466 -0.033 -0.339
P 0916 0.920 0.049+ 0.887 0.042¢#
Menstrual Disorder Domain R  0.067 -0.230 0.060 -0.104 -0.260
P 0.298 0.082 0.825 0.655 0.043#
Miscellaneous Domain R -0.022 -0.044 -0.169 -0.313 -0.056
P 0731 0.743 0.532 0.167 0.774

*R-values represent correlation coefficients, where R > 0 indicates a positive correlation and R < 0 indicates a negative correlation; P val-
ue <0.05 indicate statistical significance; *indicates statistically significant result

Table 4 illustrates that BMI and self-body image had
inverse relationships in Phenotypes C and D. WHR
showed unique association in Phenotype C and in-
volvement in psychological disorders related to men-
struation were seen in Phenotype A.

Table 5 shows significant hormonal correlations in
Phenotypes B and D linked to fertility and psycholog-
ical concerns. Phenotype B shows association with
menstrual disorders and Phenotype D shows the im-
pact of on testosterone on psychological domain. Al-
so, both Phenotypes highlight the role of the LH:FSH
ratio in these associations.

Table 6 shows that HOMA-IR was positively associat-
ed with psychosocial distress in Phenotype B but
negatively linked to self-body image in Phenotypes C
and D. AMH showed negative correlations with self-
body image in Phenotypes C and D and with the
menstrual disorder domain in Phenotype A, while it
was positively associated with the fertility and men-
strual disorder domains in Phenotype B but negative-
ly in Phenotype D.

A statistically significant positive correlation is seen
between prolactin and the psychosocial domain (R =
0.660, p = 0.037) and the Fertility Domain (R = 0.466,
p = 0.049) in Phenotype B. Phenotype D showed a
statistically significant negative correlation is seen
between prolactin and the Fertility Domain (R = -
0.339, p = 0.042) along with Menstrual Disorder Do-
main (R =-0.260, p = 0.043).

A multivariate regression analysis indicated that BMI
significantly predicted fertility domain scores
(p<0.05). Weight and height also showed similar
trend as BMI. Testosterone levels were significantly
associated to poor body image perception (p = 0.010,
Partial Eta Squared = 0.013). Group differences were
significant across all the domains (p < 0.001), with
PCOS phenotypes showing higher levels of distress
and reproductive issues compared to controls. The
strongest effects were seen in menstrual disorder (n?
= 0.232) and fertility concerns (n*> = 0.151). Age,
WHR, LH, FSH, LH/FSH ratio, HOMA-IR, AMH, Prolac-
tin did not significantly influence any of the domains
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(p > 0.05) despite their biological importance in
PCOS. The overall model explained 75.9% of the vari-
ance in fertility outcomes and 63.5% of the variance
in self-body image scores.

All these results suggest that better understanding of
the psychosocial health of women with PCOS is de-
pendent on hormonal imbalances, which leads to the
need for personalized management strategies for the
betterment of patients.

DISCUSSION

PCOS is a multifaceted endocrine disorder that ex-
tends its influence far beyond the physical manifesta-
tions of irregular menstrual cycles, hirsutism, and
metabolic disturbances.? We tried to find the associa-
tion of hormonal dysregulations on the psychosocial
health of PCOS subjects, by correlating hormonal
fluctuations and different domains of emotions. We
found a complex and interconnected area of chal-
lenges faced by PCOS women, indicating the need for
a more personalized treatment approach.

Phenotypes A, B, C, and D recorded prevalence of
46.77%, 12.90%, 16.94%, and 23.39%, respectively.
Regardless of the phenotype, women with PCOS, ex-
hibit significant differences in height, weight, BMI, al-
tered levels of FSH, LH, an elevated LH:FSH ratio, in-
creased testosterone, elevated AMH, higher prolac-
tin, and increased insulin resistance compared to
women without PCOS (P<0.001). Similar results
were illustrated in the study conducted by Sachdeva
et al'and Gluszak et al'?

Psychosocial Burden and Variability Among Phe-
notypes: The findings of this study emphasize the
profound impact of hormonal imbalances associated
with PCOS on various psychological, emotional, and
metabolic parameters. Increased rates of depression,
mood swings, anxiety, and self-body image concerns
among different phenotypes of PCOS indicate the
higher psychosocial distress in subjects, which was
similar to previous research done on mental stress
and psychological burden of disease.!314 PCOS sub-
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jects on comparison with healthy controls showed
higher levels of anxiety and depression.’> PCOS, be-
ing a long-term disorder, develops various psycho-
logical symptoms like frustration, helplessness, loss
of control over situation leading to mood-related
disorders, and diminished mental health of sub-
jects.16

The self-esteem domain was observed to be the most
affected area in our study. Clinical manifestations of
PCOS, like weight gain, acne, hirsutism, etc., affect
self-body concern to a large extent.!” These physical
changes, being the opposite of the societal beauty
standard, lead to lower self-esteem in subjects by
developing shame, a devasted sense of femininity,
embarrassment regarding looks, and social isola-
tion.6

BMI and WHR showed a correlation with the self-
body image domain in specific phenotypes, elucidat-
ing the requirement of the body image concern-
focused treatment approach to restore self-esteem in
PCOS women. Many of the symptoms of the disorder
are chronic and difficult to control, so that creates a
negative feedback loop and can worsen the mental
stress, so it becomes necessary to address them for
the betterment of subjects.

The influence of PCOS on fertility has become a sig-
nificant cause of anxiety, distress, grief, depression,
and disappointment in many women.18 A significant
emotional weight is added by long-term reproduc-
tive complications, fertility treatments, and pregnan-
cy-related anxieties, leading to negative effects on re-
lationships and overall well-being. The increased
concerns about fertility in Phenotype B; highlight the
need for focused fertility counselling and therapies
that address both medical and psychological aspects
of reproductive health. Characteristic features of
PCOS, unpredictability of cycles, prolonged bleeding,
associated pain and discomfort can cause anxiety,
frustration, and increased concerns about fertili-
ty.1920 Societal norms of considering menstruation as
a sign of femininity; can increase anxiety in PCOS pa-
tients.2 An open education regarding menstrual
health can empower women to cope up with these
challenges.

The financial impact of PCOS is an important yet fre-
quently overlooked domain. PCOS management often
comes with significant costs of medical consultation,
medicines, and fertility treatments for a lifetime. The
financial burden, along with lost productivity from
emotional distress or severe symptoms, heightens
psychological stress for women with PCOS, creating a
cycle of physical and financial hardship, further
worsening anxiety and mental health.22

The relationship between PCOS and mental health is
now the subject of various theories. According to
some, PCOS patients' hyperactive hypothalamic-
pituitary-ovarian and hypothalamic-pituitary-
adrenal axes may change their hormonal profile and
play a part in the development of mental illnesses.23
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Impact of Hormonal Alterations on Psychological
Well-being: Our study identified a strong associa-
tion between elevated levels of FH: LSH, testos-
terone, insulin resistance, and prolactin with psycho-
logical distress in PCOS subjects. Similar findings
were observed in a cross-sectional study conducted
in the gynaecology department at a tertiary medical
centre, where blood LH levels, LH:FSH ratios, and to-
tal testosterone levels were higher in PCOS-
diagnosed women with high anxiety scores.24 A study
conducted by Karjula et al in 2017 have also shown a
relationship between high testosterone levels and
anxiety.25 In a recent meta-analysis, moderate to se-
vere depression and anxiety symptoms were weakly
associated with age, BMI, elevated testosterone, hir-
sutism, and IR.26

Women with PCOS frequently report feeling frustrat-
ed with weight gain, excessive hair growth (hir-
sutism), acne, and other dermatological manifesta-
tions, which negatively affect their self-esteem and
mental well-being. Body image dissatisfaction is a
crucial component of psychological distress in PCOS
patients, especially in Phenotype C and D as ob-
served in our study, and it is often exacerbated by
hormonal imbalances such as the LH:FSH ratio, ele-
vated testosterone, and AMH levels. Obese PCOS
women with high WHR suffer more negative emo-
tions due to physical changes, leading to social with-
drawals.?? Elevated testosterone levels cause in-
creased facial and body hairs, acne, and scalp hair-
thinning, aggravating body image concerns.!3 Higher
levels of AMH correlated with self-body image per-
ceptions, due to physical symptoms caused by AMH
disturbances.28

Hormonal disturbances in LH and FSH among PCOS
subjects are the main reasons for anovulation and
menstrual irregularities. Phenotype B and D showed
significant correlation with concern for menstrual ir-
regularities and fertility in our study, similar to the
study done by Sachdeva et al.ll in 2019, indicating
that hyperandrogenism is the main cause of mood
changes and fertility concerns. Gunkaya et al.24, also
concluded that hirsutism and menstrual irregulari-
ties were related to anxiety, stress, and depression-
like symptoms. Higher LH levels have been associat-
ed with persistent anovulation and prolonged men-
strual intervals, leading to oligomenorrhea or amen-
orrhea in PCOS.2°

Phenotype B and D showed increased AMH levels,
which correlated with fertility-related distress in our
study. This supports the hypothesis that hormonal
imbalance and increased ovarian follicular activity
play a pivotal role in reproductive concerns and psy-
chological stress.30 Prolactin levels also showed a
significant association with fertility-related depres-
sion, particularly in phenotype B and D.3!

Financial stress could impact the hypothalamic-
pituitary-ovarian axis, leading to LH/FSH imbalance,
irregular menstrual cycles, weight gain, acne, and
hirsutism. These physical changes prompt women to
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seek medications and cosmetic treatments, which
can be a monetary burden.?232 A common cause of
infertility is PCOS, which leads to a cause of financial
burden due to fertility treatments like IUI and IVF.
Chronic health issues will lead to increased levels of
depression, frustration, and feelings of helplessness
about the situation due to an inability to afford basic
treatments.22

Another critical concern for women with PCOS is the
possibility of getting cancer, especially endometrial
cancer, as a result of unopposed estrogen exposure
and prolonged anovulation.33 Our study found that
this fear was significantly correlated with hormonal
disturbances, particularly with elevated testosterone
levels in Phenotypes D. This aligns with previous re-
search indicating that chronic anovulation raises the
risk of endometrial hyperplasia, a precursor to ma-
lignancy. Additionally, insulin resistance and obesity,
which are more prevalent in PCOS phenotypes with
metabolic dysfunction, are known risk factors for
endometrial cancer, further contributing to anxiety
and health-related stress in affected women.34

Correlations Between Metabolic Parameters and
Psychological Domains: In a study of women diag-
nosed with PCOS, anxiety was found to be associated
with an increased incidence of IR.3° The insulin-
related metabolic and reproductive characteristics of
PCOS are exacerbated by central obesity based on
BMI and IR and may have a direct or indirect detri-
mental impact on AMH. A strong relation between
AMH and central adiposity was found in PCOS sub-
jects.36 HOMA-IR, a measure of insulin resistance, is
related to menstrual disturbances by disrupted ovar-
ian function and hyperandrogenism and showed a
significant correlation with fertility and self-body
image concerns in PCOS.17 Our study found a signifi-
cant association between HOMA-IR values and men-
strual irregularities, supporting the hypothesis that
insulin resistance contributes to reproductive dys-
function in PCOS women, as seen in Robinson et al.3”
IR was more significantly associated with atypical
menstrual cycles in PCOS patients under 25 years of
age, without parity or gestations, with a raised AFC,
and with higher levels of prolactin, testosterone,
INHB, and AMH.38

Moreover, insulin resistance contributes to central
adiposity and weight gain, which are associated with
body dissatisfaction in PCOS subjects.3® Metabolic
dysfunctions are also linked to higher psychological
distress in PCOS women.#0 The relation between
WHR and menstrual disorder concerns in PCOS
women proves that central obesity contributes to
menstrual cycle disturbances along with psychologi-
cal stress.#1

LIMITATIONS AND FUTURE ASPECTS

Even though this research found strong results re-
garding the relationship of hormonal imbalances on
the psychological health of women with PCOS, it still
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has some limitations. The cross-sectional design of
the study could not conclude about the causality, and
the limited sample size may not depict the variations.
Future studies can be beneficial if they adapt longi-
tudinal design and will give a deeper understanding
of the dynamics of hormonal imbalances and mental
health. More personalized and detailed understand-
ing of women’s emotional experiences can be as-
sessed by different qualitative approaches. The con-
tribution of diet, lifestyle modification, weight man-
agement, and emotional support should also be
evaluated for their role in mental health in PCOS.

CONCLUSION

The hormonal disturbances are strongly intertwined
with the mental health of women with PCOS. By ac-
knowledging this correlation healthcare providers
can generate comprehensive treatment approaches
that cover both the physiological and psychological
aspects for different PCOS phenotype subjects based
on their hormonal imbalances and, leading to the
overall betterment of PCOS subjects in terms of phys-
ical and emotional well-being.
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