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Objective: To formulate clinical consensus recommendations for screening depression, anxiety, health-related quality of life (HRQoL),
and disordered eating symptoms in women with polycystic ovary syndrome (PCOS) and review prevalence based on phenotypes and
ethnicity, changes over time, etiology, and impact of treatment.
Design: Systematic reviews and preparation of position statement.
Setting: Not applicable.
Patient(s): Women with PCOS and controls screened using validated tools.
Intervention(s): None.
Main Outcome Measure(s): Depressive symptoms, anxiety symptoms, disordered eating, and HRQoL scores.
Result(s): Several studies demonstrate that women with PCOS have an increased prevalence of higher depression and anxiety scores
and higher odds of moderate and severe depressive and anxiety symptoms compared with controls. Obesity, hyperandrogenism, and
fertility have a weak association with these symptoms. HRQoL scores are consistently reduced in PCOS, with infertility and weight con-
cerns having the most significant impact. Some studies suggest an increased prevalence of disordered eating in women with PCOS
compared with controls. The few studies that have evaluated the impact of PCOS-related treatments (lifestyle interventions and
pharmacotherapy) show no detrimental effect or some improvement in depressive and anxiety symptoms and HRQoL scores.
Conclusion(s): In women with PCOS, screening for depressive and anxiety symptoms should be offered at the time of diagnosis and
screening for disordered eating should be considered. Further research is required across PCOS phenotypes, in longitudinal cohorts and
on impact of therapy on depressive and anxiety syptoms, HRQOL, and disordered eating. (Fertil Steril� 2018;109:888–99. �2018 by
American Society for Reproductive Medicine.)
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T here has been a paradigm shift from recognizing poly-
cystic ovary syndrome (PCOS) as a gynecological and
dermatologic condition to international position state-

ments and guidelines now presenting PCOS as a multisystem
disorder with comorbidities (1–3). Reproductive
(hyperandrogenism, anovulation, infertility, pregnancy
complications) and metabolic features (insulin resistance,
impaired glucose tolerance, type 2 diabetes, dyslipidemia)
are well described (4). The health and economic burden due
to the high prevalence of PCOS (12%–21%) (5) mandates
greater recognition and understanding of this condition
across the breadth of its clinical features including
emotional well-being, mood disorders, and health-related
quality of life (HRQoL) (6–9).

Depression and anxiety are the second leading causes of
global disease burden (10, 11). Postpubertal females are twice
as likely as males to meet the criteria for major depressive
disorder (MDD) and dysthymia (12–14). In the general
population, the 12-month prevalence of MDD ranges from
2.2% in Japan to 8.3% in the United States (15, 16). The
recent United States Preventive Task Force statement
recommends screening all adults in the general population
including pregnant and postpartum women for depressive
symptoms (17). The statement highlighted that adequate
systems are needed to ensure accurate diagnosis, effective
treatment, and appropriate follow-up with a pragmatic
approach to subsequent screening based on risk factors. The
American College of Physicians recommends selecting be-
tween either cognitive behavioral therapy (CBT) or second
generation antidepressants after discussing impact of treat-
ment, adverse effects, cost, and accessibility with patients
with MDD (18). International entities such as the World
Health Organization have also ramped up efforts to promote
screening and treatment of depression worldwide (19).

Anxiety disorders also represent a major public health
problem, with a 12-month prevalence of 6%–18% (20, 21).
The incidence of generalized anxiety disorder (GAD) is
highest in the thirties and forties, with the highest
prevalence among women over 45 years (8%–10%). Female
sex and presence of an anxiety disorder increases risk of
later MDD and dysthymia (22). Anxiety disorders can
interfere with daily activities including work performance,
school work, social interaction, and relationships and are
the sixth leading cause of disability (23). Risk factors
associated with GAD are related to sociodemographic
factors: age, ethnicity, stressful life events, personality, and
parental history of mental disorders (24).

Several meta-analyses demonstrate increased depressive
symptoms, anxiety symptoms, and reduced HRQoL scores in
women with PCOS (6–9). Yet general population
recommendations on screening for depression and anxiety
symptoms do not recognize PCOS as an at-risk group, high-
lighting a clear gap. The Australian and Endocrine Society
practice guidelines recommend routine screening for depres-
sion and anxiety symptoms in women with PCOS (1, 2).
Despite these recommendations, <10% of surveyed women
with PCOS in North America, Europe, and Australia were
satisfied with information provided regarding long-term
complications, <5% were satisfied with emotional support
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and counseling offered, and >50% did not recieve any infor-
mation on these issues (25).

Given the high prevalence of PCOS and the health burden
associated with its comorbidities including depression, anxi-
ety disorders, lower HRQoL scores, and patient dissatisfaction,
changes in clinical practice are needed that align with general
population screening and treatment recommendations. There
is an urgent need to update recommendations and to expand
the scope of previous guidelines to address critical gaps
related to PCOS. For example, within each of the four condi-
tions, namely, depression, anxiety, HRQoL, and disordered
eating, risk factors specific to PCOS such as phenotype, age,
and impact of PCOS-related treatments are not well studied.
In this context, the Androgen Excess-PCOS (AE-PCOS) Soci-
ety commissioned a multidisciplinary panel to review current
guidelines, systematic reviews, and meta-analyses and to up-
date these with relevant new studies. In addition, the panel
prioritized six specific questions related to the prevalence
and/or severity of symptoms, racial and phenotypic differ-
ences, etiology and impact of PCOS related treatments on
depressive and anxiety symptoms, HRQoL, and disordered
eating. Based on their findings, the panel was charged with
forumulating consensus recommendations in an evidence-
based position statement and highlighting gaps in knowledge.
MATERIALS AND METHODS
Panel

The AE-PCOS Society Board appointed an international panel
including a psychiatrist, medical and reproductive endocri-
nologists, a gynecologist, a basic scientist, and a consumer
representative. No external funds were used. Authors met
face to face and by video conference, identified priority areas
and questions, sought relevant evidence, drafted the position
statement, and achieved consensus. All recommendations
represent the final consensus by all authors and were criti-
cally reviewed and endorsed by the AE-PCOS Society Board.
Data Acquisition

Six questions were prioritized for each of the four conditions,
namely, depression and anxiety symptoms, HRQoL, and eating
disorders (ED). An updated systematic review and meta-
analysis (up to January 2016) of depressive and anxiety symp-
toms in PCOS was specifically commissioned to support this
position statement (26). We also updated a QoL subscales sys-
tematic review up toMarch 2016 (27). Electronic searcheswere
performed to identify longitudinal studies on anxiety and
depressive symptoms in PCOS and prevalence of disordered
eating and studies examining the impact of PCOS-related
treatments. The MeSH terms used are shown in
Supplemental Table 1. The electronic databases searched
were Ovid (MEDLINE andMEDLINE in-process and other non-
indexed citations), EMBASE, PsycINFO, and the Cochrane Re-
views database. Searches were limited to human studies with
no restrictions on language. We excluded secondary publica-
tions of the same patient populations and studies that included
only adolescents. Each review was conducted by at least two
investigators, and the criteria for inclusion/exclusion were
889
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agreed upon by at least two reviewers in each area. The
screening tools used in the identified studies are summarized
in Supplemental Table 2. Institutional Review Board approval
was not obtained as only published articles were reviewed by
the panel.
Process

The position statement applied components of the Grading of
Recommendations, Assessment, Development and Evaluation
group criteria in which the strength of a recommendation was
indicated by ‘‘recommend’’ or, if a weaker recommendation
was indicated, by ‘‘suggest.’’
Depressive Symptoms and Depression in PCOS

Is there increased prevalence and/or severity of depressive

symptoms and depression in women with PCOS? Several
meta-analyses have shown that women with PCOS are more
likely to have depressive symptoms or clinical depression
than their healthy counterparts (6–8). A meta-analysis of 10
studies from eight countries reported increased depression
scores in women with PCOS compared with controls (odds ra-
tio [OR], 4.03, 95% confidence interval [CI], 2.96–5.5; P< .01)
(6), and this risk persisted in studies matched for body mass
index (BMI), with no evidence of heterogeneity between the
included studies. Two other meta-analyses examined the
standardized mean difference (SMD) in depression scores be-
tween groups (7, 8). Although the included studies did not
show a significant heterogeneity, it was unclear whether the
depression scores were clinically significant. In fact, the
authors emphasized that scores for women with PCOS were
not in a clinically significant range in one-half of the studies,
whereas depression scores in the mild range were reported in
the remaining studies. The most commonly reported symp-
toms of depression in women with PCOS were daily fatigue,
sleep disturbances, and diminished interest (28). To distin-
guish between mild symptoms of depression versus an adjust-
ment to the underlying chronic illness, we commissioned a
meta-analysis with rigorous inclusion criteria including diag-
nosis of PCOS by a physician and not self-report and inclu-
sion of studies that provided prevalence of abnormal
depression scores (26) and specifically ascertained risk of
moderate to severe depressive symptoms. The overall preva-
lence of abnormal depression scores was 36.6% (interquartile
range [IQR], 22.3%, 50.0%) in the PCOS group and 14.2%
(IQR, 10.7%, 22.2%) in the control group. Moreover, the
odds of moderate and severe depressive symptoms in women
with PCOS were increased compared with controls (OR, 4.18;
95% CI, 2.68–6.52), highlighting the clinical significance of
these findings (26). This meta-analysis also confirmed that
the increased risk of depressive symptoms was independent
of obesity (OR, 3.25; 95% CI, 1.73, 6.09) (26). Several sensi-
tivity analyses were performed to ascertain the robustness
of the results, for example, both clinic- and community-
based women with PCOS showed higher depression scores,
compared with appropriately matched controls. Further,
clinic recruits had higher odds of depressive symptoms, indi-
cating a greater need to screen this population. We noted
890
some limitations, including small study sizes and lack of
interview-based confirmation of the diagnosis of depression.
For example, depression was confirmed with further clinical
assessment in individuals who had abnormal screening scores
in only three studies (26). Nevertheless, two of these studies
reported increased rates of clinically diagnosed depression
in women with PCOS.

A large population-based study using national health
registries in Sweden (n¼ 24,385) (29) reported a significantly
increased adjusted risk of depressive disorders in women with
PCOS (OR, 1.25 [1.1.9–1.31]). In another large hospital data-
base in Western Australia, the incidence of depression in
women with PCOS was significantly higher compared with
women who did not have a diagnosis of PCOS (9.8% vs.
4.6%) (30). Overall these studies confirm that women with
PCOS have a higher prevalence of clinically significant
depressive symptoms.

Are there differences among PCOS phenotypes in the prev-

alence of depressive symptoms? Only one small study
compared depression scores between women with the Na-
tional Institutes of Health (NIH) phenotype (n¼ 29) and those
with only the reproductive phenotype (n ¼ 27) and reported
no differences (31).

What are the associations between features of PCOS and

depressive symptoms? Small studies have examined the as-
sociation between androgens, obesity, and abnormalities in
insulin insensitivity, lipids, and depression scores (31–34).
There are limited data on the interaction among infertility,
depressive symptoms, and PCOS status. In a cross-sectional
study, medically diagnosed depression and depression scores
were not significantly different between fertile (n ¼ 25) and
infertile (n ¼ 22) women with PCOS (35). In a Chinese study,
the depression subscales were significantly higher in women
with PCOS with infertility compared with women with PCOS
women without infertility (36). Neither of these studies had a
control arm. Several studies have examined the relationship
between BMI and depressive symptoms in PCOS, and in two
meta-analyses depression scores positively correlated with
BMI (8, 26). Data regarding association of clinical/
biochemical androgen excess and depressive symptoms are
mixed (37–40). However, the sensitivity analysis showed a
weak positive correlation between depression scores and
hirsutism scores (26). Smaller studies show that depression
scores correlate with insulin resistance, lipid parameters,
severity of metabolic syndrome (41), and level of physical
activity (42, 43). However, the SMD values suggested that
the effect size of all these associations was small. Overall,
based on the current literature, infertility, obesity, and
androgen excess do not seem to fully account for increased
depressive symptoms in women with PCOS.

Does the prevalence of depressive symptoms in women with

PCOS change over time? A small prospective U.S. study re-
ported a persistently high rate of depressive symptoms in
women with PCOS over a 2-year period (44). A cohort study
from a Taiwanese national health insurance research database
reported an approximately 30% increased risk of depression
in women with PCOS (n ¼ 5,431) compared with controls (n
¼ 21,724; hazard ratio [HR], 1.2; 95% CI, 1.084–1.550) that
VOL. 109 NO. 5 / MAY 2018



Fertility and Sterility®
remained high over a 5-year period (45). In a longitudinal
study of the population-based Northern Finland Birth Cohort
1966 (NFBC66) (46), the risk of reporting depression or being
treated for depression was significantly increased at both age
31 and 46 in women with PCOS compared with controls.

Does treatment of PCOS symptoms also improve depressive

symptoms?

Lifestyle intervention (LS). Lifestyle management including
increased physical activity and dietary intervention is a
component of primary management for PCOS (2). Few ran-
domized controlled trials (RCT) have evaluated the benefits
of LS on depressive symptoms (Table 1). Thomson et al. re-
ported significant improvements in depressive symptoms in
overweight/obese women with PCOS in three LS groups after
20 weeks. It should be noted that all three groups achieved
similar weight loss and there was no control group (47). Gal-
letly et al. reported significant reductions in depression scores
with a high protein, low carbohydrate diet for 16 weeks
compared with a low protein, high carbohydrate diet. All par-
ticipants in this study attended a weekly exercise program,
and there was no difference in weight loss between the study
groups (48). In the OWL-PCOS study comparing oral contra-
ceptive pills (OCPs), LS, and a combination of OCPs and LS for
4 months, the prevalence of abnormal depression scores
decreased from 22.7% to 15.9% in the LS group (49). While
the evidence in the general population shows improvement
in depression scores with weight loss, none of the above
studies included a control group and comparisons were
made to baseline values only.

Acupuncture. Electroacupuncture has been found to improve
some PCOS-related symptoms (50), partly mediated via mod-
ulation of sympathetic nerve activity (51). A secondary anal-
ysis of an RCT comparing acupuncture, exercise, and no
intervention in 72 women with PCOS for 16 weeks reported
a modest improvement in depression scores only in the
acupuncture group (Table 1) (52).

Pharmacotherapy. OCPs are first-line pharmacotherapy for
PCOS (2). In a prospective cohort study (n ¼ 36), there was
no significant change in depression scores after 6 months
of OCPs in lean/overweight women with PCOS, despite
improvement in hirsutism and menstrual irregularity
(Table 1) (53). In the OWL-PCOS RCT described above, the
prevalence of abnormal depression scores decreased signifi-
cantly in the OCP group (13.3% to 4.4%, Table 1) (49). While
there is some evidence that OCPs increase depression in the
general population (54), OCP containing drosperinone are
also prescribed for treatment of psychiatric conditions such
as premenstrual depressive disorder (55). Only two studies
have examined the effects of insulin-sensitizing agents on
depressive symptoms with mixed results (56, 57). Kashani
et al. found significant improvement in depression scores
with pioglitazone treatment of women with PCOS and
MDD (57).

CBT. We identified no published data using CBT to improve
depressive symptoms in adult women with PCOS.

Treatment of hirsutism. In one RCT examining the effects of
laser therapy on hirsutism in 88 women with PCOS, mean
VOL. 109 NO. 5 / MAY 2018
depression scores decreased significantly at the end of
6 months (Table 1) (58).

Summary of evidence, limitations, and recommenda-

tions. Our review indicates a significantly increased preva-
lence of moderate and severe depressive symptoms in
women with PCOS compared with controls. Further, the
increased prevalence of depressive symptoms is independent
of BMI. However, very few studies have confirmed the diag-
nosis of depression based on clinical interviews and there
are insufficient data to determine depressive symptoms across
PCOS phenotypes, especially hyperandrogenic versus nonhy-
perandrogenic. No study comparing two or more ethnicities
using the same PCOS selection criteria and screening tools
for depression was identified. In a sensitivity analysis, studies
from North America, Europe, Asia, and Australia all showed a
higher prevalence of depression scores in women with PCOS
compared with their geographically matched controls (26).
In addition, limited studies have addressed our prioritized
questions related to race, long-term follow-up, and treatment
effects. A few longitudinal studies suggested a persistent high
prevalence of depressive symptoms and depression over time.
Similarly, a few studies with small numbers of subjects eval-
uated the impact of lifestyle management and pharmaco-
therapy for short durations on depression scores and
showed no change or some improvement of depressive
symptoms.

Based on these findings, we recommend that women with
PCOS should be routinely screened for depressive symptoms
at the time of diagnosis, using simple screening tools vali-
dated in the region of practice. If the screening test is positive,
practitioners should further assess, refer appropriately, or
offer treatment. If screening is negative, we suggest repeat
screening in high-risk women such as those with anxiety,
obesity, diabetes, and family history of depression and those
in the postpartum period. Based on current data, treatment
strategies for symptoms of PCOS should follow published
guidelines in women who have concomitant depressive
symptoms. Our review highlights that, moving forward,
studies should include the diagnosis of clinical depression,
explore PCOS phenotypes, and include a screen for depressive
symptoms in all intervention studies.
Anxiety Symptoms and Disorders in PCOS

Is there an increase in prevalence and/or severity of anxiety

symptoms and disorders in women with PCOS? Several
meta-analyses have reported that women with PCOS have
significantly higher anxiety scores compared with controls
(7–9), however, there was heterogeneity among included
studies and the clinical significance of the findings was
unclear. A recent rigorous meta-analysis mentioned above
(26) showed an increased odds of high anxiety scores (OR,
5.62; 95% CI, 3.22, 9.80, n ¼ 10 studies) and also increased
odds of moderate and severe anxiety scores (OR, 5.38; 95%
CI, 2.28, 12.67) compared with controls (26). The median
prevalence of anxiety symptoms was 41.9% (IQR, 13.6%,
52.0%) in the PCOS group and 8.5% (IQR, 3.3%, 12.0%) in
the control group. There was, however, heterogeneity among
studies. In a large population-based study in Sweden, women
891



TABLE 1

Randomized controlled trials and cohort studies assessing the effect of polycystic ovary syndrome (PCOS)-related treatments on depression and/or anxiety symptoms in women with PCOS.

Authors and intervention
type Inclusion criteria Groups (no. of subjects) Treatment length Screening tool

Effect on depression (D)/
anxiety (A)

Galletly et al. (2007), life
style intervention

Overweight women with
PCOS. Two groups
were matched on age,
weight, and whether
trying to conceive.

High protein low
carbohydrate (HPLC)
diet (n ¼ 14). Low
protein high
carbohydrate (LPLC)
diet (n ¼ 14).

Both groups, weekly group
exercise and education
program.

12 wk caloric restricted
(�6,000 kJ/d), 4 wk of
maintenance

HADS Baseline/wk 16 scores:
(D) HPLC: 5.6 � 3.2/3.6 �

2.8b

LPHC: 4.8 � 3.4/4.1 � 3.3
(A) HPLC: 9.1 � 3.3/7.8 �

3.9
LPHC: 8.6 � 3.9/9.1 � 3.1

Thomson et al. (2009), LS Overweight/obese women
with PCOS

Diet (DO), �6,000 kJ/
d energy restricted high
protein (n ¼ 30). Diet
and aerobic exercise
(DA) (n ¼ 31). Diet and
aerobic-resistance
exercise (DC) (n ¼ 33)

20 wk CES-D Week 0/wk 10/wk 20
depression scores:

DO: 18.2 � 2.5/13.0 �
2.7b/16.6 � 3.3

DA: 18.6 � 2.2/10.6 �
1.8b/14.0 � 2.4

DC: 13.4 � 1.7/9.3 � 1.5b/
12.8 � 1.8

Stener-Victorin et al.
(2013), acupuncture
and LS

Women with PCOS,
randomization
stratified by age and
BMI

Acupuncture (A), 14
treatments over 16 wk
(n ¼ 28). Exercise (E),
30 min at least 3 d/wk
(n ¼ 29). Control (C),
no intervention (n ¼
15).

16 wk of intervention,
scores repeated an
additional 16 wk later

MADRS-S
BSA-S

Difference in wk 16-
baseline/wk 32 baseline
scores

(D) A: -0.96 � 5.25/–1.00
� 8.07a

E: 0.52� 7.62/0.55� 8.00
C: 1.53 � 5.33/1.00 �

6.94
Time � treatment is not

significant at both times
(A) A: –1.61 � 4.72/–1.74

� 7.88*b

E: 0.41 � 5.62/1.41 �
6.86c

C: –0.13 � 3.96/–1.53 �
3.78. Time � treatment
NS at week 16; time �
treatment, P¼ .027 at
week 32.

Dokras et al. (2016), LS/
pharmacotherapy

Overweight/obese women
with PCOS

Lifestyle modification (LS),
caloric restriction,
physical activity �
weight loss medication
(n ¼ 44).

OCP, 20 mg ethinyl
estradiol/1 mg
norethindrone acetate
(n ¼ 45). Combined LS
þ OCP (n ¼ 43)

16 wk Positive screen on Prime
–MD and/or medication
use

Prevalence baseline/week
16 scores

(D) LS: 22.7%/15.9%
OCP: 13.3%/4.4%a

Combined: 11.6%/11.9%
(A) LS: 15.9%/4.7%a

OCP: 6.7%/2.2%
Combined: 2.3%/0%

Dokras. Depression and anxiety symptoms in PCOS. Fertil Steril 2018.
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TABLE 1

Continued.

Authors and intervention
type Inclusion criteria Groups (no. of subjects) Treatment length Screening tool

Effect on depression (D)/
anxiety (A)

Clayton et al. (2005), laser
treatment of facial hair

Women with PCOS with
facial hirsutism

Intervention (I), five high-
fluence laser hair
treatments (n ¼ 51)

Control (C), five sham
treatments at low
fluence (n ¼ 37)

6 mo HADS Mean baseline/mo 6 scores
(D) I: 6.7 � 4.5/3.6 � 3.5
C: 6.1 � 3.7/5.4 � 3.8
Time � treatment P< .05
(A) I: 11.1 � 3.5/8.2 � 3.8
C: 9.6 � 4.5/9.3 � 4.9
Time � treatment P< .05

Kashani et al. (2013),
pharmacotherapy

Obese women with MDD
and PCOS

Metformin 750 mg twice
daily (n ¼ 38).
Pioglitazone 15 mg
twice daily (n ¼ 38)

6 wk HRDS Mean difference (wk 3 to
week 0/wk 6 to wk 0) in
scores

(D) Metformin: –0.3 �
0.7/–1.3 � 0.9

Pioglitazone: –3.3 � 1.9/
5.6 � 2.1b

Cinar et al. (2012),
pharmacotherapy

Lean/overweight Cohort (n ¼ 36) OCP,
30 mg ethinyl estradiol
and 3 mg drosperinone

6 mo BDI
HADS

Mean scores baseline/mo 6
Scores
(D) 10.2 � 7.6/10.4 � 7.1
(A) 13.5 � 7.6/13.2 � 8.4

Marsh et al. (2013),
pharmacotherapy

Obese PCOS Cohort (n ¼ 7), metformin
1,500 mg

16 wk BDI
STAI

Mean scores baseline/
16 wk

(D) 5 � 4.5/6 � 9
(A) 31.5 � 16.3/28 � 6

Note:Modified from Cooney and Dokras (93). HADS ¼ Hospital Anxiety and Depression Scale; CESD ¼ Center for Epidemiologic Studies Depression scores; STAI¼ State-Trait Anxiety Inventory; MADRS-S ¼Montgomery�Asberg Depression Rating Scale; BSA-S ¼ Brief
Scale for Anxiety; HDRS ¼ Center Hamilton Depression Rating Scale; DASS 21 ¼ Depression, Anxiety, Stress Scales.
a P < .05 compared with baseline measurement within the same group.
b P < .01 compared with baseline measurement within the same group.

Dokras. Depression and anxiety symptoms in PCOS. Fertil Steril 2018.
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diagnosed with PCOS matched for sex, year of birth, and
county of residence to 10 individuals randomly selected
from the general population had an increased adjusted OR
for anxiety disorders including social phobia and obsessive-
compulsive disorders (OR, 1.37; 95% CI, 1.32, 1.43) (30). In
the large hospital database from Western Australia, the inci-
dence of recorded clinical anxiety disorders in women with
PCOS (14%) was significantly higher compared with women
who did not have a diagnosis of PCOS (5.9%) (30). Collec-
tively, these studies indicate increased anxiety symptoms
and anxiety disorders in women with PCOS.

What are the associations between features of PCOS and

anxiety symptoms? Several small studies have examined
the associations among hyperandrogenism, obesity, and anx-
iety symptoms. Hirsutism and circulating T were not signifi-
cantly related to effect size variations (8) or were positively
but weakly associated with anxiety symptoms (26). These
findings may be due to small study size and low sensitivity
and specificity of T assays. In the Finnish NFBC66 study
described above (46), BMI and hyperandrogenism were not
associated with anxiety symptoms. In an experimental
setting, maternal androgen exposure causes anxiety-like
behavior in adult female and male rats (59). The anxiety-
like behavior was accompanied by disordered androgen re-
ceptor function in the amygdala, together with changes in
estrogen receptor-alpha, serotonergic, and GABAergic genes
in amygdala and hippocampus. However, further studies are
needed in humans to elucidate the etiology of increased
anxiety symptoms in women with PCOS.

Are there differences among PCOS phenotypes in the prev-

alence of anxiety symptoms? Only one study has compared
anxiety scores between NIH and reproductive PCOS pheno-
types and did not detect significant differences (31).

Does the prevalence of anxiety symptoms in women with

PCOS change over time? In the Finnish NFBC66 study,
16.1% of women with PCOS at age 31 years reported anxiety
symptoms compared with 8.2% in women without PCOS (46).
The same population was surveyed at 46 years of age, and
27.1% of women with PCOS reported anxiety symptoms
compared with 16.3% of women without PCOS (60). In the
Taiwanese longitudinal study, an approximately 40%
increased risk of anxiety disorders was reported in women
with PCOS compared with controls over a 5-year period
(HR, 1.392; 95% CI, 1.121–1.729) (45).

Does treatment of PCOS symptoms also improve anxiety

symptoms?

LS. Increasing evidence indicates that physical exercise or
even increased physical activity improves many PCOS symp-
toms (61). There are very few RCTs comparing the impact of
LS on anxiety symptoms. Intensive LS associated with weight
loss in the OWL-PCOS study resulted in a significant reduc-
tion in the prevalence of anxiety symptoms (Table 1) (49).
However, Stener-Victorin et al. did not find a significant dif-
ference in anxiety scores after 16 weeks of physical exercise,
although it was not associated with weight loss (52).

Acupuncture. Although there are a few studies indicating
that acupuncture may improve anxiety symptoms or disor-
894
ders in non-PCOS patients (62), only one study has investi-
gated the effects of acupuncture in women with PCOS (52)
with nonsignificant improvement in anxiety scores.

CBT. We identified no published data using CBT to improve
anxiety symptoms in adult women with PCOS.

Pharmacological treatment. In one cohort study, use of
OCPs for 6 months in lean/overweight women with PCOS
did not change anxiety scores (53). Similarly, in over-
weight/obese women with PCOS, randomized to the low-
dose OCP arm for 4 months in the OWL-PCOS study, there
was a nonsignificant decrease in anxiety scores (49). We iden-
tified only one study reporting the impact of metformin on
anxiety scores, with no difference after 16 weeks (56).

Treatment of hirsutism. In one RCT, effective hair removal
with laser therapy in women with PCOS was associated
with significant decrease in anxiety scores after 6 months
(58).

Summary of evidence, limitations, and recommen-

dations. Our review indicates an increased prevalence of
moderate and severe anxiety scores in women with PCOS
compared with controls. Few studies, however, have reported
on differences in specific anxiety disorders. Similar to the
findings in depression, there are insufficient data to deter-
mine differences in prevalence of anxiety symptoms based
on PCOS phenotypes, and we did not identify any study
directly comparing subjects of different ethnicities/races re-
cruited in the same manner and using the same screening
tools. There are also very few longitudinal studies addressing
changes in anxiety symptoms over time; however, these
studies do suggest a persistent high prevalence of these
symptoms. Only a few small studies conducted over rela-
tively short time periods have evaluated the impact of cur-
rent treatments of PCOS on anxiety symptoms, indicating
that LS and pharmacotherapy have no detrimental effect or
may improve anxiety scores.

Based on these findings, we recommend that anxiety
symptoms should be routinely screened in all women with
PCOS using simple screening tools validated in the region
of practice. If the screening test is positive, practitioners
should further assess, refer appropriately, or offer treatment.
If the screen is negative, we suggest repeat screening in
high-risk women such as those with depression and obesity.
Treatment of symptoms of PCOS should follow published
guidelines in women who have concomitant anxiety symp-
toms. Future research should include specific anxiety disor-
ders as outcomes, compare the prevalence of anxiety
symptoms in different PCOS phenotypes, examine changes
over time, and include a screen for anxiety symptoms in all
intervention studies.
HRQoL in Women with PCOS

HRQoL is an important health outcome in chronic disease (63)
and relates to the physical, social, and emotional effects of a
disease and its associated treatments (64). The commonly used
tools for screening in women with PCOS are the PCOSQ scale,
which includes domains to assess emotions, body hair,
weight, infertility difficulties, and menstrual problems, and
VOL. 109 NO. 5 / MAY 2018
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the modified version (MPCOSQ), which includes an acne
domain (65, 66).

Are HRQoL scores reduced in women with PCOS? Studies
consistently demonstrate reduced HRQoL scores in women
with PCOS, compared with control groups and normative
population data (27,67–70). In women with PCOS, HRQoL
occurs in the context of the multitude of clinical features
and is affected by anxiety, poor body image and low self-
esteem, depressive symptoms, delayed diagnosis, and
inadequate education and information provision by health
professionals (25, 71). Bazarganipour et al. in a meta-
analysis showed that key domains with lower scores were
hirsutism and menstruation (27). Here we updated this sys-
tematic analysis as shown in Table 2. A key challenge in
data interpretation is the diversity of source populations stud-
ied including endocrine and (41, 69) gynecology clinics
(27, 70) and baseline measures from infertility trials (72).
This bias in recruitment is likely to impact on specific
domains, with subjects recruited in an infertility setting
more likely to be affected by infertility-related domains.
Within these limitations, our updated analysis suggests that
infertility and weight concerns generally have the most sig-
nificant impact on HRQoL scores in PCOS.

Are there racial/Ethnic differences in HRQoL scores re-

ported in PCOS? Comparisons between women with PCOS
in Brazil and Austria found that Brazilian women had worse
PCOS symptoms and lower HRQoL scores (73). In a study
comparing South Asian women and Caucasians, those with
PCOS had reduced HRQoL scores to similar levels (70).
Another study in an Austrian infertility center identified
lower HRQoL scores in all domains, especially infertility in
PCOS Muslim immigrant women compared with women
from the host country (74). This finding was attributed to sig-
nificant reproductive pressure within the Muslim culture.
Likewise, a study from Iran noted hirsutism as having the
greatest impact on overall HRQoL (75).

Are there differences among PCOS phenotypes in HRQoL

scores?. In one study, women with NIH-defined PCOS had
lower HRQoL scores related to infertility, emotions, and
weight compared with non-NIH phenotype (31). In a Turkish
study (using the brief World Health Organization tool) (76),
physical, spiritual, environmental, and overall HRQoL scores
were lower in women with the hyperandrogenism and ovula-
tory disturbance phenotype.

Does treatment of PCOS symptoms improve HRQoL scores?

LS. In a 24-week LS cohort study consisting of diet, exercise,
and psychological components, and although BMI did not
change, HRQoL scores significantly improved compared
with baseline (). In the OWL-PCOS RCT, overweight/obese
women in the LS arm lost�7% body weight and significantly
improved HRQoL scores (49).

Acupuncture. Stener-Victorin et al. reported improvement in
overall HRQoL scores in the exercise and acupuncture groups
(52).

Pharmacotherapy. OCP use in lean women with PCOS for
6 months and obese women with PCOS for 4 months
improved HRQoL scores, alongside improved hirsutism and
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menstrual disturbances (49, 53, 77). In a secondary analysis
of a large infertility study including women with PCOS (78),
HRQoL scores in the clomiphene plus metformin arm were
significantly lower than in the clomiphene plus placebo arm.
On the other hand, in an observational study in Taiwan,
metformin use improved HRQoL scores, especially in women
who were hyperandrogenic and overweight at baseline (79).
In an RCT of gonadotropins versus laparoscopic electro
cautery (n ¼ 162), there was no impact on HRQoL scores in
both groups (80).

Treatment of hirsutism. In the previously reported study,
women with PCOS randomized to laser therapy had improved
HRQoL scores compared with controls (58).

CBT. A large RCT on the impact of CBT and LS in PCOS is
currently underway and will include all psychological end-
points and HRQoL (81).

Summary of evidence, limitations, and recommenda-

tions. HRQoL, reflecting patient reported outcomes, is consis-
tently reduced in women with PCOS compared with controls.
There are insufficient data to compare differences in HRQoL
scores in women with different PCOS phenotyes. The dimen-
sions assessed in PCOS-specific HRQoLmeasures are dynamic
across the lifespan; however, there are very few studies specif-
ically addressing change in HRQoL scores over time. A few
studies show that weight management and OCP use may
improve HRQoL scores. Given that patient-reported outcomes
are important to guide treatment and PCOS-specific HRQoL
measures can highlight features most relevant to affected
women, assessment should be undertaken in all intervention
studies and should also be considered in clinical care using
tools such as PCOSQ and MPCOSQ. Dimensions of HRQoL
most severely affected on screening should then be targeted
in treatment.
Disordered Eating and ED in PCOS

ED like anorexia nervosa (AN), bulimia nervosa (BN), and
binge eating disorder (BED) have high rates of medical com-
plications. The community prevalence of AN in women is
0.9%, of BN is 1.5%, and of BED is 3.5% (82). BN is typically
characterized by recurrent episodes of binges (overeating),
followed by extreme behavior to control body shape and
weight, like vomiting, laxatives, fasting, and so on that takes
place a minimum of twice weekly for R3 months. BED is
defined as recurrent binge eating, marked distress about
the binge eating, and absence of inappropriate weight-
compensatory behavior that characterizes BN. AN is a
condition of severe undernutrition, restrictive eating, and
body image disturbance characterized by low BMI, fat, and
lean mass. Disordered eating refers to the far more common
eating and weight-related symptoms commonly associated
with diagnosable ED and includes behavioral, cognitive, or
emotional symptoms.

Is the prevalence of disordered eating or ED increased in

PCOS? The prevalence for any ED diagnosis in women with
PCOS ranges from 12% to 36% (67, 68). Two studies have
reported an increase in the prevalence of BED (28) and
diagnosis of any ED (21%) in women with PCOS compared
895



TABLE 2

Update on PCOSQ subscales in women with PCOS.

Study/country
Study
type/no. Setting Age, mean ± SD

BMI, kg/m2,
mean ± SD

PCOSQ/MPCOSQ scoresa mean ± SD (CI) or median and (IQR)

Emotional Menstrual Infertility Hirsutism Weight Acne

Bazarganipour
et al. (2015)/
Iranb

CS/200 Infertility center/
private
gynecology
clinic

26.49 � 4.42 <25 ¼ 84 � 42;
25–30 ¼ 83 �

41.5;
> 30¼ 33� 16.5

4.21 � 1.57 4.04 (1.42) 3.26 (1.66) 5.24 (1.93) 4.87 (1.88) 5.60 (1.59)

De Frene et al.
(2015)/
Belgium

CS/31 Reproductive
medicine,
infertility
center

30.1 � 5.1 All were
overweight
(BMI of R25)

4.1 (1.4) 3.3 (1.7) 3 (1.4) 4.8 (3.7) 2.7 (1.8)

Khomami et al.
(2015)/Iran

CS/796 Reproductive
endocrinology
research
center

28.02 � 6.02 26.63 � 5.70 5.05 � 1.41 4.61 � 1.54 5.14 � 1.74 5.02 � 1.94 4.98 � 1.88

Legro et al.
(2013)/United
States

RCT/733 Academic center
infertility
clinical trial

28.9 � 4.3 35.1 � 9.3 4.5 � 1.3 4.1 � 1.1 2.9 � 1.4 4.1 � 1.8 3.3 � 1.9

Stefanaki(2015)/
Greece

RCT/I ¼ 23
C ¼ 15

PCOS clinic
division of
endocrinology

23.4 � 4.62 28.3
� 7.20

I ¼ 21.53 � 2.15;
C ¼ 23.7 �
4.4

I ¼ 35.21 � 11.7;
C ¼ 31.06 �

14.5

I¼ 16� 6.63; C¼
14.2 � 6.1

I ¼ 18.78 � 8; C
¼ 14 � 8.1

I ¼ 22.3 � 9; C ¼
22.3 � 9.19

I ¼ 21.7 � 10.21;
C ¼ 17 �
10.6

Turner-McGrievy
(2015)United
Statesc

RCT/18 Infertility cohort 27.8 � 4.5 39.9 � 6.1 3.0 � 0.9 3.2 � 1.1 1.5 � 0.7 2.6 � 1.6 1.8 � 0.8

Note: CS ¼ cross-sectional.
a At baseline if an intervention study.
b Used MPCOSQ. All other studies used PCOSQ, where each item is associated with a seven-point Likert scale, in which a score of 7 suggest no problems or difficulties or concerns and 1 indicates high concern or maximum HRQoL impairment on that item.
c Did not use Rotterdam criteria to define PCOS.

Dokras. Depression and anxiety symptoms in PCOS. Fertil Steril 2018.
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with controls. Hollinrake et al. reported an increased
prevalence of BED in women with PCOS (n ¼ 103, 12.6%)
compared with controls (1.9%) (28). A case controlled study
reported a high prevalence for the diagnosis of any ED
(21%) based on clinical MINI international interviews in
women with PCOS (n ¼ 49) (85). On the other hand, several
studies report higher disordered eating scores in women
with PCOS (83–88). A recent survey of 148 women with
PCOS reported an increased risk of abnormal ED
questionnaire (EDE-Q) scores compared with controls
(12.16% vs. 2.83%; OR, 4.75; 95% CI, 1.36, 16.58) (83). In
the previously mentioned Swedish registry, study subjects
with PCOS reported an increased risk of BN among women
with PCOS, even after controlling for psychiatric
comorbidity (adjusted OR, 1.21; 95% CI, 1.03, 1.41) (29).
Although numerically small, collectively these studies
suggest an increased risk of disordered eating and ED in
women with PCOS.

What are the associations between features of PCOS and

disordered eating and ED? In the general population, there
is a well-established association between BED and obesity
(82). Although data in the PCOS population are limited,
some studies have identified a correlation between BMI and
ED scores (83, 84). There is also a known relationship with
psychiatric comorbidities such that presence of anxiety
increased the risk of disordered eating by almost fivefold,
after controlling for age and BMI in women with PCOS (84).
After adjusting for BMI and age, Lee et al. reported women
with PCOS and anxiety or depressive symptoms were at
increased risk of having disordered eating compared with
women with PCOS but without anxiety or depressive
symptoms (83). Elevated EDE-Q scores were inversely corre-
lated with lower HRQoL scores (r¼ –0.57; P< .001). Similarly,
another study reported that depressed women with PCOS were
more likely to have BED than nondepressed women with PCOS
(28). Studies also show that overweight women with PCOS-
related infertility have poor eating behaviors for achieving a
healthy body weight and low HRQoL scores (89, 90).

Do treatments of PCOS symptoms improve disordered

eating and ED in women with PCOS? There is no information
on impact of PCOS-related treatments on disordered eating. In
the general population, lifestylemodifications, exercise, dietary
strategies, and CBT (91) have been prescribed for disordered
eating and ED such as BN and BED. In the United States, the
Food and Drug Administration has recently approved lisdex-
amfetamine dismesylate for pharmacotherapy of BED, but its
use has not been specifically tested in women with PCOS.

Summary of evidence, limitations, and recommenda-

tions. Published studies indicate an increased prevalence
of ED and disordered eating in women with PCOS compared
with controls. The degree of risk is, however, unclear with
relatively few studies. Further, there are no data regarding
change in prevalence over time, differences in prevalence
based on PCOS phenotype, race, or ethnicity, or impact of
common PCOS-related treatments on these conditions. We
suggest that disordered eating may be routinely screened
in all women with PCOS at diagnosis using screening tools
validated in the region of practice. If the screen is positive,
VOL. 109 NO. 5 / MAY 2018
practitioners should further assess, refer appropriately, or
offer treatment. Further research is needed in all aspects of
disordered eating and ED related to PCOS.

CONCLUSIONS
PCOS should be recognized as a condition associated with
increased prevalence of depressive and anxiety symptoms
and reduced HRQoL. Even when mild to moderate, these
symptoms can affect a person's motivation to follow through
with treatment and have been linked to adverse outcomes. We
recommend screening for these conditions using simple vali-
dated tools at diagnosis and subsequently in women at higher
risk. Consistent with NIH recommendations (92), further
research is needed to determine the impact of PCOS pheno-
types, race, ethnicity, and age on prevalence of depressive
and anxiety symptoms, HRQoL, and disordered eating. Mov-
ing forward, all intervention studies in women with PCOS
should assess the impact of treatment on depressive, anxiety,
and HRQoL symptoms. There is early evidence suggesting that
disordered eating and ED are associated with PCOS, a finding
that can affect the choice of LS strategies recommended as
first-line therapy.
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