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Polycystic ovary syndrome (PCOS) is a multi-faceted endo-
crine disorder. It is associated with a multitude of medical
comorbidities, namely, mental health conditions including
depression and anxiety. A meta-analysis of 18 studies found
that in women with PCOS, the median prevalence of depres-
sive symptoms was 36.6% (interquartile range [IQR]: 22.3–
50.0%) and women with PCOS had increased odds of depres-
sive symptoms, even after matching for body mass index
(BMI) (odds ratio [OR]: 3.25, 95% confidence interval [CI]:
1.73–6.09) compared to those without PCOS.1 The same
meta-analysis also found women with PCOS to be at in-
creased risk for anxiety compared to controls (OR: 5.62, 95%
CI: 3.22–9.80). The odds of moderate and severe anxiety
symptoms were also high in this group (OR: 6.55, 95% CI:
2.87–14.93). These findings have been confirmed with more
recent reviews and meta-analyses as well.2–4

In addition, the risk persists across ages, with significantly
higher depression prevalence noted in adolescent5 and
young adult PCOS women,6 as well as increased depression
noted in longitudinal studies stretching into the fourth and
fifth decades of life.7,8 Similarly, social anxiety disorder was
the second most common psychiatric disorder in a cross-
sectional study of adolescents with PCOS,5 and higher anxi-
ety scores persisted in a 15-year follow-up study of a Finnish

PCOS cohort extending up to age 46 years.8 A recent system-
atic review and meta-analysis of observational studies eval-
uating depression and anxiety symptoms in adolescent and
young adult women with PCOS found that those with PCOS
had significantly more depressive (standardmean difference
[SMD]: 0.72; 95% CI: 0.09–1.34) and anxiety symptoms
(SMD: 0.59; 95% CI: 0.13–1.05) compared to those without
PCOS.9

Yet despite the known increased associations, several
studies have demonstrated limited assessment for mental
health issues in women with PCOS amongst gynecologists
and primary care providers.10,11 Per the 2023 International
Guidelines, healthcare professionals should not only be
aware of the increased prevalence of moderate to severe
depression and anxiety in this population, but should also be
screening all adults with PCOS for these using regionally
validated tools.12 While the optimal interval for screening is
unknown, an option discussed by the guidelines is at diag-
nosis, the perinatal period, and then using clinical judgment
based on comorbidities and life events. In addition to de-
creased evaluation by healthcare providers, patients with
depression and anxiety are less likely to complywithmedical
treatment recommendations in general.13 Patients with
depression are less likely to implement and adhere to several
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Abstract Women with polycystic ovary syndrome (PCOS) are known to be at a greater risk of
depression and anxiety. What is less clear is whether existing treatments for PCOS are
effective in managing this increased risk and what the optimal approach to treatment
is. In this review, currently available interventions are explored including lifestyle
modifications, oral contraceptives, insulin sensitizing agents, psychosocial interven-
tions and psychiatric medications. While data are often conflicting, lifestyle interven-
tions, and cognitive behavioral therapy (CBT) appear most promising in reducing
depression and anxiety symptoms in this population. There is an urgent need for large
prospective studies to fill gaps in the literature.
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of the behaviors known to improve symptoms of PCOS, such
as lifestyle interventions.14 Taken together, these findings
highlight the importance of understanding depression and
anxiety treatment options in order to better serve this
population.

Potential Etiologies
The proposed mechanisms for this increased prevalence
include both intrinsic factors such as insulin resistance,
chronic inflammation, and hyperandrogenism, as well as
extrinsic factors such as obesity and body image distress.
A secondary analysis of amulti-center trial including women
with PCOS found that elevated Homeostatic Model Assess-
ment for Insulin Resistance (HOMA-IR) was associated with
increased odds of depression even after accounting for age
and BMI (OR: 2.23, 95% CI: 1.11–4.46).15 Inflammatory
cytokines are thought to affect the availability of serotonin,
resulting in decreased serotonin levels which consequently
manifest in depression symptoms. Depression in turn is
thought to increase inflammation.16 Others have found
that serum androstenedione levels and testosterone levels
were associated with depressive symptoms or scores.17,18

However, ameta-regression of 9 studies inwomenwith PCOS
failed to demonstrate an association between depression and
total or free testosterone.1 These intrinsic components can
thenmanifest as extrinsic factors associatedwith depression
risk. For example, in a meta-regression of 14 studies evalu-
ating the pooled SMDs, women with PCOS and concurrent
depression had higher BMIs and Ferriman Galleway (FG)
scores compared to those without concurrent depression,
although effect sizes were small.1 However, several studies
have shown that depression risk in those with PCOS is
independent of BMI.19

Similar to depression, several underlying risk factors may
contribute to the increased risk of anxiety observed in those
with PCOS. In a meta-regression of pooled SMDs, women
with PCOS and concurrent anxiety had a higher mean BMI,
FG scores, and free testosterone/free androgen index, but not
HOMA-IR, compared to those who did not have anxiety.1

Supporting the role of hyperandrogenism and subsequent
hirsutism on mental health, a randomized controlled trial
(RCT) of laser treatment over 6 months in 88 hirsute women
with PCOS found that mean depression scores and anxiety
scores as measured by the Hospital Anxiety and Depression
Scale (HADS) fell significantly in the intervention group
(3.6�3.5 vs. 6.7�4.5 for depression; 8.2�3.8 vs.
11.1�3.5 for anxiety, p<0.05 for both).20 In contrast, other
studies have found that those with anxiety did not have
increased odds of hirsutism.1 Body image distress, potential-
ly stemming from extrinsic factors such as hirsutism, may
also correlate with both anxiety and depression. In a cross-
sectional study of 189 women with PCOS and 225 controls,
anxiety in PCOS was predicted by negative body image and
lower appearance evaluation on body image surveys was
associated with depression independent of BMI.21

Interestingly, daughters of mothers with PCOS are at
increased risk of developing anxiety disorders, with one
Swedish registry study of 8,864 children of mothers with

PCOS finding a hazard ratio [HR] of 1.78 (95% CI 1.19–2.67) in
daughters of mothers with PCOS being diagnosed with
anxiety.22 Another prospective birth cohort study of 1,915
mother–child dyads had similar findings for increased risk of
anxiety with children of mothers with PCOS (adjusted risk
ratio [aRR]: 1.62; 96% CI: 1.02–2.57) as well as increased risk
of borderline emotional symptoms (aRR: 1.66; 95% CI: 1.18–
2.33).23 Mice studies exploring this association have found
prenatal androgen exposure as a proposed mechanism. In a
PCOS-like mouse model, first-generation female offspring
(F1 generation) had anxiety-like behaviors that were trans-
mitted through the female germline to the third generation.
Research targeting the amygdala suggests that differential
gene expression in androgenizedmicemay contribute to this
association.22 Taken together, these findings suggest that
therapeutic interventions targeting the metabolic and an-
drogenic features of PCOS or those improving body image
may help decrease depression and anxiety symptoms.

Impact of Current PCOS Treatments on
Depression

Lifestyle Intervention
Lifestyle interventions are some of the first-line treatments
for symptoms of PCOS. A RCT of 104 overweight/obese PCOS
women found that lifestyle interventions in 3 arms including
diet restriction, diet and aerobic exercise, or diet and a
combined aerobic-resistance exercise all resulted in
improvements in depression scores over the course of
20 weeks.24 A clinical trial of 87 women with PCOS random-
ized to 16weeks of continuous aerobic training, intermittent
aerobic training or control, found that those in the interven-
tion arms had significant improvements in both depression
and anxiety scores for HADS (p<0.02).25 In contrast,
a secondary analysis of the oral contraceptive pill (OCP)
versus weight loss (OWL-PCOS) study which utilized a 16-
week lifestyle intervention program showed that while the
lifestyle and combination OCP/lifestyle intervention groups
had significant improvements in quality of life as measured
by the Polycystic Ovarian Syndrome Questionnaire (PCOSQ),
the prevalence of depression as screened by positive screens
on the Prime-MD and/or use of medications did not signifi-
cantly change (OR: 0.64; 95% CI: 0.34–1.22 for lifestyle
group), although small sample size may have contributed
to these findings.26 A separate trial of 72 women with PCOS
randomized to 16 weeks of acupuncture, exercise, or no
interventions also found that those in the exercise group did
not have significant changes in depression or anxiety scores
at weeks 16 or 32.27 In a systematic review of exercise
interventions on mental health in women with PCOS, eight
studies measured the effect of exercise interventions, with
five reporting significant improvements in depression
scores, including the studies described earlier.24,25,28 Exer-
cise characteristics varied with each study from resistance
training to aerobic exercises as did measures of depression;
therefore, conclusions could not be made about individual
regimens. They do note, however, that a large proportion of
exercise interventions resulted in improvements across
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multiple domains of quality of life surveys, including emo-
tions and infertility domains, suggesting that exercise can
improve several aspects ofmental health and quality of life in
womenwith PCOS outside of weight loss. This parallels what
is known in the general population, where exercise can
positively impact mood independent of weight through
several immunologic and physiologic pathways such as
endorphin release.29,30

Bariatric Surgery
Bariatric surgery is considered a highly effective weight loss
option particularly for those unable to lose weight with
exercise or dietary modification.31 Prior meta-analyses in
the general population have demonstrated improvements in
depressive symptom severity following bariatric surgery,32

although some of this benefit may attenuate 2 to 3 years
following surgery.33 Further studies are needed, however, in
the PCOS population. While several studies have shown
improvements in PCOS symptomatology with bariatric sur-
gery,34 to date none have evaluated depression and anxiety
as primary outcomes.

Oral Contraceptive Pills
Given OCPs’ anti-androgenic effects, OCPs have been evalu-
ated for their effect on mental health parameters in women
with PCOS. In the general population, they can improve
premenstrual dysphoric disorder and are generally benefi-
cial for affect but may worsen mood in some individuals
dependent on their psychiatric history.35 In a prospective
observational study of 36 patients with PCOS, 6 months of
treatment with oral contraceptives did not result in signifi-
cant changes in mean depression scores.36 However, in data
from the OWL-PCOS study in 2016, OCP use was associated
with a significant reduction in abnormal depression score
prevalence (4.4 vs. 13.3%, OR: 0.30; 95% CI: 0.09–0.99).26

There are, however, no subsequent studies evaluating OCPs’
direct effect on depression as a primary outcome in the PCOS
population; therefore, more studies are necessary to draw
conclusions.

Insulin Sensitizing Agents
As previously mentioned, womenwith PCOS and depression
had higher HOMA-IRs compared to those without depres-
sion.15 Therefore, the role of insulin-sensitizing agents on
mood has been explored. In the general population of
diabetic patients, there is no clear consensus on whether
anti-diabetic agents reduce depression, with some support-
ing metformin or pioglitazone use but others not finding
consistent associations, and positive findings not correlating
with HOMA-IR.37,38 A pilot trial of 19 adolescents and 25
adults with PCOS found that after 3 months of metformin
1,500mg/day, the severity of depression symptoms as mea-
sured by the Beck Depression Inventory-II (BDI-II) decreased
significantly in both the adolescent and adult groups, with
70.5% of patients having a decrease of 2 points or more
(p<0.001).39 However, prior meta-analyses have not shown
improvements in PCOS quality of life with the addition of
metformin to lifestyle interventions.40 A 6-week double-

blind study of 50 patients with PCOS and major depressive
disorder found that those randomly assigned to pioglitazone
for 6 weeks had superior reductions in Hamilton depression
rating scale (HDRS) depression scores compared to metfor-
min (38.3 vs. 8.3% reduction, p<0.001), although interest-
ingly this appeared to be independent of any effect on
HOMA-IR.41 In a prospective study in China of 75 patients
with PCOS and psychological distress as measured by the
Symptom Checklist 90-R (SCL 90-R), patients on a pioglita-
zone–metformin complex had significantly decreased de-
pression symptom severity (mean: 2.08�0.74 to 1.61�0.46,
p¼0.010) at week 12 of therapy, whereas those on metfor-
min alone or placebo showed no change in scores. The
authors here postulated its mechanism of action to be via
improvement in inflammatory markers and total testoster-
one levels that were concomitantly noted in biochemical
assessments, although correlation analyses were not per-
formedwithin the study to confirm this theory.42 In contrast,
a cross-sectional study of 19 obese womenwith PCOS and 17
age- and weight-matched controls, after 6 months of treat-
ment with 1.8mg daily of liraglutide, did not show signifi-
cant differences in the prevalence of those with elevated
Centre for Epidemiologic Studies Depression (CES-D) scores;
however, drop-out rate was high resulting in only 25 total
participants analyzed at the end.43 Larger prospective stud-
ies are needed to evaluate effects of individual agents on
mood, but as with the general population, limited evidence
does not support a consistent association.

Psychosocial Interventions
Cognitive behavioral therapy (CBT) is a form of psychotherapy
that focuses on changing the dysfunctional thoughts that lead
to negative mood and is currently one of the first-line treat-
ments formajordepressivedisorder.44,45 In aRCTof 84women
with PCOS, participants were randomized to 8 weekly group
sessions of CBT. Those in the intervention groupwere noted to
have significantly lower depression scores on the BDI (mean:
6.7�4.3 vs. 24.4�5.0, p<0.001) and higher quality of life
scores as measured by the PCOSQ (mean: 89.0�12.9 vs.
71.4�4.1, p<0.001) compared to the control group after
intervention (BDI mean: 24.5�2.8 vs. 23.3�3.2).46 Another
randomized trial of 33 overweight/obese women with PCOS
and depressive symptoms noted that 8 weeks of weekly CBT
plus lifestyle interventions resulted in a 0.24 points/week
reduction in CES-D scores; however, this was not significantly
different from the lifestyle intervention alone arm (�0.34
points/week, p¼0.68).47 A systematic review and meta-anal-
ysis of the impact of CBT for depression in women with PCOS
found that of four included studies with low risk of bias, CBT
resulted in moderate improvements in depression compared
to care as usual (Cohen’s d of 0.66 [95% CI: 0.26–1.06]). When
excluding t studieswith lifestyle intervention, the resultswere
more favorable (Cohen’s d of 2.11 [95% CI: 1.64–2.59]), though
this sensitivity analysis included a study with high risk of bias
and results were notable for greater heterogeneity (I2 statistic
of 85%).48

Mind–body interventions such as yoga and mindful medi-
tation are a group of various techniques focusing on
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mindfulness and paying attention to one’s thoughts and
physical sensations with the aim of reducing stress and
increasing acceptance.49 A RCT in Greece explored the impact
of an 8-week mindfulness stress management program on
measures of depression and anxiety inwomenwith PCOS. The
23 women randomized to the intervention group were noted
to have significant reductions in depressive symptoms as
measured by the Depression Anxiety and Stress Scale
(DASS21) compared to the 15 women in the control group
(mean: 17.2�10.0 vs. 4.3�3.3, p¼0.011) along with reduc-
tions in salivary cortisol levels (p¼0.001), with no significant
changesobservedbetween interventionandcontrolgroups for
anxiety.50 A separate randomized clinical trial of 37 obese
women with PCOS randomized to either 6 months of motiva-
tional interviewing or standard advice did not find differences
inweight loss, quality of life, or depression asmeasured by the
Major Depression Index (MDI) between groups. Of note, drop-
out rates were high at approximately 20% for each group.51

Another systematic review of five RCTs utilizing multiple
forms of psychosocial interventions such as CBT, stress man-
agement, and hypnosis on depressive symptoms in women
with PCOS foundCBTsignificantly improved depression scores
in several studies, although studies were conflicting on the
benefit ofconcurrent lifestyle interventionswithCBT.52Dueto
significant heterogeneity between studies, a meta-analysis
could not be completed, and the authors emphasized the
need for larger, higher quality studies that utilize such techni-
ques as multiphase optimization strategy to evaluate varying
impacts of recommended treatments such as medication and
lifestyle interventions.

It is likely that given the various etiologies for depression,
combinations of treatments may be necessary. A secondary
analysis of a randomized study compared changes in depres-
sion scores in a CBT lifestyle invention trial including 140
womenwith PCOS over the course of 12 months. Depression
scores as measured by the BDI-II were found to be signifi-
cantly reduced in the lifestyle intervention arms compared
to controls (p¼0.045). Interestingly, however, androgen
levels and HOMA-IR did not appear to mediate this effect.53

Psychiatric Medications
The 2023 International Guidelines for the management of
PCOS noted only one RCT evaluating use of antidepressants
specifically in women with PCOS.12 The RCT was conducted
in Iran on 64womenwith PCOS evaluating effect of sertraline
on HDRS scores and prolactin levels. The authors noted that
both in the normal and high baseline prolactin groups, those
who received sertraline had significantly lower HDRS scores
after treatment compared to placebo (p<0.001); however,
sample sizes were small and mean scores were not
reported.54 The guidelines recommended considering anti-
depressants if psychotherapeutic strategies are unsuccessful
or symptoms are persistent. When looking in the general
population, the 2019 American Psychological Association
guidelines recommend clinicians offer either psychotherapy
or second-generation antidepressants such as selective se-
rotonin reuptake inhibitors (SSRIs) and serotonin and nor-
epinephrine reuptake inhibitors for the initial treatment of

depression in adults. Psychotherapy includes CBT, behavioral
therapy, interpersonal psychotherapy, and supportive ther-
apy. There was insufficient evidence to recommend one
pharmacotherapy over another, but in general switching
agents is considered if no response is noted within 4 to
8 weeks of initiating treatment.55 While they are first line,
common side effects to SSRIs to be aware of include head-
ache, nausea, and insomnia, which can be mitigated by
adjusting the timing or dose of medication.56 Weight gain
is also a potential side effect of antidepressants57 which
could be antagonistic to other comorbidities associated with
PCOS. However, SSRIs are less likely to cause weight gain
compared to other antidepressants with the exception of
paroxetine. Moreover, when using certain antipsychotics,
this side effect may be counteracted through concomitant
use of metformin, though this finding needs further evalua-
tion with antidepressants.58

Complimentary Medicine Treatments
Acupuncture has often been used in the treatment of de-
pression in the general population.59,60 A randomized clini-
cal trial of 72 women with PCOS assigned to 16 weeks of
acupuncture, exercise, or control groups found reductions in
Montgomery Asberg Depression Rating Scale (�1.00�8.07)
and Brief Scale for Anxiety (�1.74�7.88) in the acupuncture
group at week 32.27 A secondary analysis of a pilot random-
ized trial in China conducted over 16 weeks in 54 women
with PCOS found that those in the electroacupuncture arm
had significantly decreased depression scores as measured
by the Zung-SDS (median: 33 [IQR: 31–40] vs. 42 [IQR: 37–
50], p¼0.004) and significantly improved total Chinese
Quality of Life scores (median: 198 [IQR: 175–210] vs. 176
[IQR: 173–187], p¼0.023).61

Dietary modifications targeting insulin-sensitizing and in-
flammatory pathways have also been evaluated. A trial of 84
womenwithPCOSallocated tovitaminK2supplements,which
is proposed to have insulin-sensitizing effects, or placebo
found significant reductions in BDI-II scores in the interven-
tion arm (mean 15.0�8.3 vs. 16.9�7.9, p¼0.013).62 Howev-
er, vitamin K’s glycemic effects in the general population are
controversial.63 A randomized placebo-controlled trial of the
effect of 12 weeks of 100mg/day of coenzyme Q10 (CoQ10) in
55 women with PCOS found significant reductions in BDI
scores (p¼0.03) and high-sensitivity C-reactive protein
(p¼0.005) as well as biochemical androgen levels compared
to placebo.64 However, several published studies on supple-
ments have suffered from a lack of data transparency and
validity, resulting in expression of concern or retractions and
difficulty in drawing reliable conclusions.65–67

Impact of Current PCOS Treatments on
Anxiety Treatments

Lifestyle Interventions
Studies exploring treatment options for anxiety in women
with PCOS have in general been more limited compared to
depression. In the secondary analysis of the OWL-PCOS
study, the prevalence of anxiety, as screened by positive
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screens on the Prime-MD and/or use of medications, de-
creased significantly in the group with 16 weeks of lifestyle
intervention (OR: 0.30; 95% CI: 0.10–0.85).26 In contrast, the
previously discussed trial comparing acupuncture to lifestyle
intervention did not find improvements in anxiety scores in
the lifestyle group.27 In the systematic review of exercise
interventions on mental health in women with PCOS, six
studies measured the effect of exercise interventions which
ranged in length from 12 to 16 weeks, with half reporting
significant improvements in anxiety symptoms.28 Evidence
is therefore conflicting and due to the variety in types of
interventions (such as aerobic or resistance training of
varying frequency per week), conclusions could not be
made regarding impacts of specific types of regimens.

Bariatric Surgery
In the general population, data are more mixed as to the
benefit of bariatric surgery on anxiety, with some showing
no benefit or slight worsening of symptoms.33 As mentioned
previously, further data are needed to evaluate this in the
PCOS population.

Oral Contraceptive Pills
There are few studies exploring the impact of oral contra-
ception on anxiety in the general population; however, some
studies suggest that as with depression, effect on mood may
be influenced by prior or current psychiatric history with
others finding that OCPs may be detrimental to exposure
therapy for specific anxieties.68–70 Similarly, limited evi-
dence exists as to OCP’s role in alleviating anxiety symptoms
in womenwith PCOS. In the prospective observational study
of 36 patients with PCOS conducted in 2012, six months of
treatment with oral contraceptives did not result in signifi-
cant changes in mean anxiety rates as measured by the
HADS.36 The secondary analysis of OWL-PCOS also did not
show significant changes in anxiety related to OCPs (OR:
0.32, 95% CI: 0.06–1.64).26

Insulin-Sensitizing Agents
In the general population, data on association of insulin-
sensitizing agents with anxiety are limited, with some
studies suggesting that use of GLP-1 agonists improves
depression and anxiety while data on metformin reducing
anxiety are generally limited to rodent studies.71–73 In the
pilot trial of 19 adolescents and 25 adults with PCOS taking
daily metformin for 3 months, significant reductions in
anxiety symptoms as measured by the Beck Anxiety Inven-
tory (BAI) were also noted, with 77.5% of patients noting
improvement in anxiety (p<0.001).39 In the prospective
study in China of 75 patients with PCOS and psychological
distress as defined by SCL 90-R scores, patients on a piogli-
tazone–metformin complex medication had significantly
decreased anxiety symptom severity, as defined by any SCL
90-R factor scores >2, after 12 weeks of therapy (mean:
2.31�0.75 to 1.65�0.38, p<0.001), whereas those on
metformin alone or placebo showed no change in scores.42

However, conclusions are difficult to draw given the limited
number and small sample sizes of existing studies.

Psychosocial Interventions
CBT isalsoconsideredoneof thefirst-linetreatments foranxiety
disorders in the general population.74 In the randomized trial of
33 overweight/obese women with PCOS, authors noted that
8 weeks of weekly CBT plus lifestyle interventions resulted in a
0.16-point reduction in State Trait Anxiety Inventory (STAI-S)
scores per week (95% CI: �0.50 to �0.18), although no differ-
ences were noted when compared to the lifestyle intervention
alone arm (p¼0.49).47 In the RCT of 84 women with PCOS
randomized to CBT, significantly lower anxiety scores as mea-
sured by the STAI were also noted compared to controls (state
anxiety mean: 29.0�3.9 vs. 42.3�2.8; trait anxiety mean:
29.3�4.3 vs. 41.3�2.9, p<0.001).46 In contrast, a 4-month
RCT of 56 women with PCOS and BMI>27kg/m2 found that
those in the behavioral modification program did not have
significantly different levels of anxiety on the Psychological
General Well-being Index Questionnaire compared to the con-
trol group (p¼0.06).75 An exploratory study of 42 women in
PCOS in Sloveniawhowere randomized to a 2-monthMindful-
ness-Based Stress Reduction (MBSR) program found that the
severity of anxiety symptoms as assessed by the BAI was
significantly decreased post-intervention (p¼0.009) and per-
sisted at 6-month follow-up.76 A randomized control trial of 90
adolescents with PCOS found that after a 12-week holistic yoga
module, STAI trait anxiety scores were significantly different
between groups (p¼0.002), but not state anxiety (p¼0.243).77

However, a recent systematic review of three RCTs evaluating
psychosocial interventions on anxiety symptoms in women
with PCOS found that anxiety post-behavioral interventions
was not significantly different when compared to controls.52

Psychiatric Medications
There are no studies evaluating the efficacy of different
anxiolytics in treating women with PCOS. As with depres-
sion, the 2023 International Guidelines suggest considering
antidepressant medications if first-line management with
psychological therapy fails to achieve symptom control or if
suicidal symptoms are present.12 The choice of antidepres-
sants may be guided by general population guidelines and
can be SSRIs, noradrenergic reuptake inhibitors, norepineph-
rine-dopamine reuptake inhibitors, or melatonin agonists,
taking into consideration to limit use of agents that exacer-
bate PCOS symptoms, including weight gain. Within the
general population, in addition to SSRIs and benzodiaze-
pines, beta-blockers such as propranolol have also been used
to manage symptoms of anxiety. However, its use may be
dependent on the type of disorder, showing promise for
posttraumatic stress disorder but limited controversial evi-
dence for long-term management of anxiety.78,79

Complimentary Medicine Treatments
In the secondary analysis of Chinese randomized trial of
16 weeks of electroacupuncture in women with PCOS, those
in the intervention arm had significant reductions in anxiety
symptoms as measured by the Zang-SAS compared to the
control group (median: 35 [IQR: 32–38] vs. 43 [IQR: 38–48],
p¼0.003).61 The randomized placebo-controlled trial of 55
women with PCOS receiving CoQ10 or placebo also found
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significant reductions in the Beck Anxiety Inventory (BAI)
compared to the placebo group (p¼0.01).64A scoping review
of 57 studies evaluating Ayurvedic interventions in women
with PCOS found only three studies exploring psychosocial
outcomes,80with one study demonstrating improvements in
anxiety anddepression scores on hospital anxiety depression
inventory among 60 women doing a 3-month course of
Ayurveda or Ayurveda plus yoga.81

Summary

PCOS is a complex and multifactorial endocrine disease;
therefore, it should not be surprising that treating its sequel-
ae may require a multifactorial approach. Womenwith PCOS
are known to be at a greater risk for anxiety and depression,
with several proposed pathophysiologic mechanisms. What
is less clear is the optimal strategy to take when addressing
mental health concerns. Currently, data on the impact of
first-line medications and interventions used to manage
PCOS symptoms such as lifestyle interventions or insulin-
sensitizing agents are promising but limited. Therapeutic
options that have been explored include OCPs, insulin-sen-
sitizing agents, and psychosocial interventions. Lifestyle
interventions appear to decrease depression and anxiety
scores in women with PCOS. OCPs and insulin-sensitizing
agents have inconclusive data as to their benefit. CBT appears
to be beneficial in treating both depression and anxiety,
consistent with findings in the general population. There is
very limited evidence when looking at potential psychiatric
medications. Larger observational or RCTstudieswith longer
follow-up time are urgently needed to determine which
strategies are effective. Strategies currently used in the
general population should be further explored in women
with PCOS as well, such as bariatric surgery. In addition, as
with the multipronged treatment options that are likely
needed, a collaborative approachwith obstetrician–gynecol-
ogists, primary care providers, and mental health providers
is vital to providing comprehensive care to this population.
For this to occur, there should be increased awareness among
these groups as to the negative impact of PCOS on depression
and anxiety so that patient education and compliance with
recommended treatments can also be improved.
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