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Objective: To evaluate racial differences in the anxiety and depression prevalence and scores in women with polycystic ovary syn-
drome (PCOS).
Design: Cross-sectional.
Setting: Academic institution.
Patient(s): Reproductive-aged women with PCOS (n ¼ 272) and controls (n ¼ 295).
Intervention(s): Hospital anxiety and depression scale and modified PCOS quality-of-life survey (MPCOS-Q).
Main OutcomeMeasure(s): Differences in depression and anxiety scores and quality-of-life score measured using the hospital anxiety
and depression scale andMPCOS-Qwere determined betweenWhite and Black womenwith PCOS.Multivariable correlation regressions
assessed the association of the Ferriman-Gallwey score, total testosterone, body mass index (BMI), and homeostatic model assessment
of insulin resistance with anxiety, depression, and quality-of-life scores.
Result(s): Multivariable regression controlling for age, BMI, and socioeconomic status showed that White women with PCOS had a
significantly higher prevalence of anxiety than Black women with PCOS (75.9% vs. 61.3%) and significantly higher anxiety scores
(mean � SD, 10.3 � 4.1 vs. 8.7 � 4.6). The prevalence of depression (24.4% vs. 29%) and depression scores (4.8 � 3.6 vs. 5.1 � 4.0)
was not significantly different. In multivariable correlation regressions, the interaction between BMI and race in its association with
anxiety scores was significant. The association of race with Ferriman-Gallwey score, total testosterone, or homeostatic model
assessment of insulin resistance was not significant. In multivariable models, although the total MPCOS-Q scores were similar, the
infertility domain was significantly lower in Black women with PCOS (mean � SD, 12.6 � 7.8 vs. 17.5 � 6.8) indicating a lower
quality of life related to infertility.
Conclusion: Racial differences identified in the prevalence of anxiety and MPCOS-Q domains suggest the importance of routine
screening and provide an opportunity for targeted interventions based on race. (Fertil Steril Rep� 2021;2:230–7. �2021 by
American Society for Reproductive Medicine.)
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P olycystic ovary syndrome
(PCOS) is the most common
endocrine disorder affecting

reproductive-aged women (1). Its prev-
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alence ranges from 8% to 13% depend-
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studied (2). For example, although the
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prevalence of PCOS in the United States
ranges from 5% to 7% (3), it is as low as
2.2% in China (4) and as high as 14.1%
in Iran (5). The prevalence of different
phenotypes of PCOS also varies de-
pending upon race or ethnicity. In a
cross-sectional retrospective study in
the United Kingdom (n ¼ 1,310), South
Asian women were significantly more
likely to have hyperandrogenic symp-
toms compared with White women
(6). Similar differences in phenotypes
have been described in other popula-
tions, including African Americans
and Hispanics (7, 8), leading recent in-
ternational guidelines to suggest
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ethnicity-based cutoffs for Ferriman-Gallwey (FG) scores (2).
In addition, metabolic risk in women with PCOS also

varies with ethnicity. In an international study, Norwegian
women with PCOS were more likely to have metabolic syn-
drome, Indian women were more likely to have impaired
glucose tolerance, and Brazilian women were more likely to
have low high-density lipoprotein (HDL) compared with
White women residing in the United States (9). In the United
States, Black adolescents and young adults have been re-
ported to have a higher prevalence of metabolic syndrome
and its components compared with their White counterparts
(relative risk 2.65, 95% confidence interval [CI]: 1.29–5.4)
(10, 11).

Although racial disparities in phenotype and metabolic
risk have been studied, there is no data on racial differences
in emotional wellness in the PCOS population. It is important
to consider the effect of racial disparities and differences on
mental health, including the emerging evidence that racial
experiences in minority populations can affect multiple as-
pects of mental health care, including distress due to anxiety,
access to care, and the use of treatment (12–16). In the US
general population, the lifetime prevalence of generalized
anxiety disorder (GAD) is higher in White women (8.6%)
compared with that in Black women (5.1%) (17). A survey-
based study reported higher 12-month odds of GAD diagnosis
(odds ratio [OR] 2.9, 95% CI: 2.1–4.1) and social anxiety dis-
orders diagnosis (OR 2.4, 95% CI: 1.8–3.2) in White adults
compared with African Americans after controlling for socio-
demographic variables (18). Another survey of 43,093 adults
found that Black adults had significantly lower lifetime odds
of social anxiety disorder compared with White adults (OR
0.6, 95% CI: 0.5–0.73) (19). The prevalence of depression
has also been shown to be influenced by race, although the
2013–2016 National Health and Nutrition Examination Sur-
vey found no significant differences in the prevalence of ma-
jor depression between White (10.5% � 0.9%) and Black
(11.0% � 0.8%) women (20). Despite the evidence in the
non-PCOS population, there are no studies directly
comparing the racial differences in anxiety and depression
within the PCOS population. Understanding these differences
is important as it could influence screening guidelines, coun-
seling tools, or allocation of resources when evaluating
mental health in PCOS.

Therefore, the aim of our study was to evaluate the racial
differences in the prevalence of anxiety and depression be-
tween Black and White women with PCOS and to determine
if physical and biochemical attributes of PCOS correlate
with anxiety, depression, and quality of life.
MATERIALS AND METHODS
Subjects

This was a retrospective, cross-sectional study conducted at
the University of Pennsylvania from November 2015 to
October 2018 that included nonpregnant women of 18–50
years of age. Women seen at the Penn PCOS center meeting
the Rotterdam criteria (21) were approached for participation.
Data on clinical and biochemical measures related to PCOS
were obtained by chart review. The homeostatic model
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assessment of insulin resistance (HOMA-IR) was calculated
by multiplying fasting glucose levels (mg/dL) times fasting
insulin levels (mIU/mL) divided by 405. Women without
PCOS were recruited from the gynecology clinic as controls
and were excluded if they reported both hirsutism and irreg-
ular menses on the demographic questionnaires. The Univer-
sity of Pennsylvania Institutional Review Board approved this
study.
Surveys

Demographic questionnaires containing items on race, so-
cioeconomic status (SES), and psychiatric, menstrual, and
pregnancy history, the hospital anxiety and depression
scale (HADS) survey, and the modified-PCOSQ (MPCOS-Q)
survey were administered. White or Black race was self-
reported. The HADS is a validated 14-item questionnaire
with 7 questions dedicated to the assessment of anxiety
and 7 to the assessment of depressive symptoms (22, 23).
HADS is scored on a Likert scale, and scores R8 were
considered clinical cutoffs as described in other studies
(24). The MPCOS-Q is a 30-item questionnaire containing
the following domains: emotions, body hair, weight, infer-
tility, menstruation, and acne (25). Questions relate to the
impact of each domain on the quality of life, with answers
presented on Likert scales, for example, none of the time to
all of the time. Higher values in each domain and in total
scores indicate a higher quality of life. The study data
were collected and managed using REDCap (Vanderbilt Uni-
versity, Nashville, TN) (26) electronic data capture tools.
Outcomes

The primary outcome was the differences in the prevalence of
anxiety and depression in women with PCOS as well as differ-
ences in anxiety, depression, and quality-of-life scores be-
tween White and Black women with PCOS. The secondary
outcomes included the same comparisons in White and Black
controls and correlations between anxiety, depression,
quality-of-life scores and FG scores, body mass index (BMI),
testosterone levels, and HOMA-IR between races in women
with PCOS.
Statistical Analyses

Continuous outcomes were compared using either rank-
sum or student t-test as dictated by normality assessments.
Normality assessments were based on graphical displays as
well as quantitatively through the Shapiro–Wilk test. Cat-
egorical outcomes were compared using Pearson chi-
square tests or Fisher’s exact test. For correlation analyses,
FG score, BMI, total testosterone levels, and HOMA-IR
were included.

Multivariable logistic regression modeling was used to
examine differences in the prevalence of anxiety and
depression between White and Black women with PCOS.
Multivariable linear regression modeling was used to
examine differences in continuous HADS scores and
MPCOS-Q scores between White and Black women with
PCOS. Covariates to include in the model were determined
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TABLE 1

Demographic characteristics of women with PCOS and controls.

PCOS (n [ 272) Controls (n [ 295)

White (n [ 202) Black (n [ 70) P value White (n [ 109) Black (n [ 186) P value

Median age in years (range) 28.7 (24.5–32.2) 29.2 (25.2–32.2) .36 32.6 (27.9–40.7) 31.6 (26.5–39.3) .22
Median BMI in kg/m2 (range) 31.1 (25.5–38.4) 36.5 (31.0–41.8) < .001 25.2 (22.3–31.5) 31.8 (26.1–39.3) < .001
Highest degree, n (%) .006 < .001
Some high school 1 (0.5%) 2 (2.9%) 1 (0.9%) 12 (6.6%)
High school 6 (3.0%) 7 (10.1%) 8 (7.3%) 53 (29.3%)
Some college 45 (22.4%) 25 (36.2%) 14 (12.8%) 53 (29.3%)
College 78 (38.8%) 20 (29.0%) 36 (33.0%) 38 (21.0%)
Some professional 16 (8.0%) 3 (4.4%) 7 (6.4%) 6 (3.3%)
Professional 55 (27.4%) 12 (17.4%) 43 (39.5%) 19 (10.3%)
Employment, n (%) .228 .004
Full time 152 (75.3%) 52 (75.4%) 79 (73.2%) 117 (64.6%)
Part time 12 (5.9%) 2 (2.9%) 10 (9.3%) 11 (6.1%)
Unemployed, not looking for job 35 (17.3%) 11 (15.9%) 16 (14.8%) 25 (13.8%)
Unemployed, looking for job 3 (1.5%) 4 (5.8%) 3 (2.8%) 28 (15.5%)
Income in dollars, n (%) < .001 < .001
<20,000 26 (13.2%) 10 (14.5%) 9 (8.3%) 58 (33.0%)
20,001-50,000 37 (18.8%) 32 (46.4%) 28 (25.9%) 72 (40.9%)
50,001-100,000 63 (32.0%) 22 (31.9%) 35 (32.4%) 29 (16.5%)
100,001-150,000 41 (20.8%) 4 (5.8%) 19 (17.6%) 13 (7.4%)
>150,000 30 (15.2%) 1 (1.5%) 17 (15.7%) 4 (2.3%)
Marital status, n (%) .034 < .001
Single, never married 130 (64.4%) 49 (70.0%) 56 (51.4%) 140 (76.1%)
Married or domestic partnership 71 (35.2%) 18 (25.7%) 46 (42.2%) 35 (19.0%)
Divorced or separated 1 (0.5%) 3 (4.3%) 7 (6.4%) 9 (4.9%)
Antidepressant use, n (%) 22 (10.8%) 5 (7.1%) .366 16 (14.7%) 18 (9.7%) .194
Note: BMI ¼ body mass index; PCOS ¼ polycystic ovary syndrome.
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a priori as well as assessment of confounding using a
backward elimination strategy and included patient age,
BMI, and SES. Linear regression with interaction terms
as well as Pearson’s correlation were employed to evaluate
racial differences in association between FG scores, BMI,
testosterone levels, and HOMA-IR, HADS, and MPCOS-Q
scores. For comparative purposes, the preceding analyses
were replicated for the controls, including examining for
interactive effects for race between women with PCOS
and controls.

RESULTS
Demographic Characteristics

The demographic characteristics of the 272 womenwith PCOS
and 295 controls are shown in Table 1. Black women with
PCOS had a significantly higher BMI (P< .001), were less
likely to have a college degree or higher (P¼ .006), had lower
incomes (P< .001), and were less likely to be married or in a
domestic partnership (P ¼ .034) than White women with
PCOS. FG score, total testosterone, and free testosterone did
not differ significantly between Black and White women
with PCOS (Table 2).
Racial Differences in Anxiety and Depression
Prevalence

White women with PCOS had a significantly higher preva-
lence of anxiety (defined as HADS >8) than Black women
232
(75.9% vs. 61.3%), and the odds of anxiety in multivariable
logistic regression models controlling for age, BMI, and SES
(adjusted odds ration [aOR] 2.21, 95% CI: 1.17–4.19) was
also higher in White versus Black women with PCOS (P ¼
.014). However, the prevalence of depression (defined as
HADS >8) and the odds of depression were not significantly
different (White women 24.4% vs. Black women 29.0%) in
adjusted models (aOR 1.03, 95% CI: 0.50–2.14, P ¼ .933)
(Table 3, Fig. 1A).

In multivariable logistic regression models controlling for
age, BMI, and SES, White controls had a significantly higher
prevalence of anxiety and odds of anxiety than Black controls
(59.6% vs. 47.1%; aOR 2.04, 95% CI: 1.17–3.53, P¼ .011). The
prevalence of depression and odds of depression were not
significantly different between White and Black controls in
models adjusted for age, BMI, and SES (18.5% vs. 13.2%;
aOR 1.46, 95% CI: 0.65–3.28, P ¼ .361) (Table 3, Fig. 1B).

Thus, in both women with PCOS and controls, a higher
prevalence of anxiety was seen among White women
compared with Black women. To determine if the differences
between White women and Black women varied significantly
between women with PCOS and controls, the data were com-
bined and the above models extended to include the interac-
tion between groups. Both interaction models were
nonsignificant (P ¼ .839 for anxiety prevalence; P ¼ .514
for depression prevalence) indicating that there were no racial
differences in prevalence when comparing the PCOS cohort
with the control cohort.
VOL. 2 NO. 2 / JUNE 2021



TABLE 2

Phenotypic characteristics and biochemical data in White versus Black women with PCOS.

White women with PCOS (n [ 202) Black women with PCOS (n [ 70) P value

Measures of androgen excess
FG score 10 (4–15) 12 (5–17) .128
Total testosterone (ng/dL) 49 (32–60) 48 (44–74) .055
Free testosterone (pg/mL) 4.9 (2.5–8) 6.3 (3.7–9.7) .086
DHEAS (mg/dL) 222.5 (136.0–307.0) 177.5 (118.0–264.8) .036
SHBG (nmol/L) 53.5 (31.6–100.9) 38 (24–67) .031
Measures of hyperlipidemia
Total cholesterol (mg/dL) 179.5 (162–204) 164 (149–177) < .001
Triglycerides (mg/dL) 103.5 (75.5–163.5) 68 (51–92) < .001
LDL (mg/dL) 100 (83–118) 97 (86–110) .584
HDL (mg/dL) 54 (45–67) 50 (41.5–59) .043
Measures of insulin resistance
HgbA1c 5.3 � 0.4 5.6 � 0.4 < .001
HOMA-IR 2.8 (1.5–5.6) 3.7 (1.8–6.2) .334
Fasting glucose 85 (78–91) 85 (81–90) .730
Measures of ovarian reserve
AMH (ng/mL) 6.0 (3.1–9.1) 7.0 (4.4–10.4) .251
Total AFC 37 (27–40) 40 (31–55) .044
Note: Data are presented asmedian (IQR) andmean� SD. AFC¼ antral follicle count; AMH¼ antim€ullerian hormone; DHEAS¼ dehydroepiandrosterone sulfate; FG¼ Ferriman-Gallwey score; HDL
¼ high-density lipoprotein; HgbA1c ¼ hemoglobin A1c; HOMA-IR ¼ homeostatic model assessment of insulin resistance; IQR ¼ interquartile range; LDL ¼ low-density lipoprotein; PCOS ¼ poly-
cystic ovary syndrome; SHBG ¼ sex hormone-binding globulin.
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Racial Differences in Anxiety and Depression
Scores

In multivariable linear regression models controlling for age,
BMI, and SES, White women with PCOS had significantly
higher anxiety scores (mean � SD 10.3 � 4.1 vs. 8.7 � 4.6,
b ¼ 1.80, P ¼ .006). Depression scores were not significantly
different in adjusted models for comparisons of White and
Black women with PCOS (mean 4.8 � 3.6 vs. 5.1 � 4.0,
b ¼ 0.23, P ¼ .659) (Table 3).

In multivariable linear regression models adjusted for
age, BMI, and SES, White controls did not have significantly
different anxiety scores compared with those of Black con-
trols (mean 8.1 � 3.8 vs. 7.5 � 4.8, b ¼ 1.03, P ¼ .083).
In models adjusted for age, BMI, and SES, White controls
did not have significantly different depression scores
compared with those of Black controls (mean 3.6 � 3.3 vs.
4.1 � 3.5, b ¼ 0.77, P ¼ .105) (Table 3).
TABLE 3

Racial differences in anxiety and depression in White versus Black wome

White vs. Black PCOS (n [ 272)

aORb P value

HADS anxiety prevalencea 2.21 (1.17, 4.19) .014
HADS depression prevalencea 1.03 (0.50, 2.14) .933

Coefficient P value
Mean HADS anxiety score 1.80 (0.51, 3.10) .006
Mean HADS depression score 0.23 (�0.80, 1.27) .659
Note: aOR ¼ adjusted odds ratio; BMI ¼ body mass index; HADS ¼ hospital anxiety and depressio
a Defined as HADS score >8.
b Adjusted for age, BMI, and socioeconomic status variables.
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Combining the PCOS and controls data, interaction
models yielded nonsignificant interactions for both anxiety
(P ¼ .363) and depression (P ¼ .425) scores, indicating that
there were no racial differences in scores when comparing
the PCOS cohort with the controls.
Correlation Between Anxiety, Depression, and FG
Scores, Total Testosterone, BMI, and HOMA-IR

In multivariable correlation regressions of anxiety and
depression, within the PCOS sample, the interaction term be-
tween BMI and race in its association with anxiety scores was
significant (P ¼ .031), indicating that the relationship be-
tween BMI and anxiety varied differentially between White
and Black women. Further evaluation of correlation estimates
separately within White and Black women with PCOS re-
vealed a direct relationship in White women in whom higher
n with PCOS and controls.

White vs. Black controls (n [ 295)

Interaction P valueaORb P value

2.04 (1.17, 3.53) .011 .839
1.46 (0.65, 3.28) .361 .514

Coefficient P value
1.03 (�0.13, 2.19) .083 .363
0.77 (�0.16, 1.70) .105 .425

n scale; PCOS ¼ polycystic ovary syndrome.
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FIGURE 1

(A) Racial differences in the prevalence of anxiety and depression symptoms in womenwith PCOS. (B) Racial differences in the prevalence of anxiety
and depression symptoms in controls. (C) Racial differences in the quality-of-life domain scores in women with PCOS. PCOS ¼ polycystic ovary
syndrome.
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BMI was associated with higher anxiety scores (r ¼ 0.11, P ¼
.147) but an inverse relationship in Black women in whom
higher BMI was associated with lower anxiety scores (r ¼
�0.17, P ¼ .184). The interaction term between race and FG
score, total testosterone, and HOMA-IR was not significant.
Racial Differences in Quality-of-Life Scores

In unadjusted analyses, Black women with PCOS had signif-
icantly lower total MPCOS-Q scores compared with those of
White women (98.6 vs. 110.7, P ¼ .009). In multivariable
linear regression models adjusted for age, BMI, and SES, there
was no difference in the total MPCOS-Q score (b ¼ 2.75, P ¼
.572). When broken down by domain, in unadjusted analyses
the emotions domain and infertility domain scores were
significantly lower in Black women with PCOS compared
with those in White women with PCOS (P ¼ .002 and
P< .001, respectively), meaning that Black women had lower
quality of life related to emotional well-being and infertility
concerns. In multivariable linear regression models adjusted
for age, BMI, and SES, the infertility domain score remained
significantly lower in Black women with PCOS (mean 12.6
234
vs. 17.5, b ¼ 3.51, P ¼ .001) (Fig. 1C). In correlation regres-
sions of total quality-of-life scores in women with PCOS,
the interaction terms between race and FG score, total testos-
terone, and HOMA-IR were not significant (P ¼ .644,
P ¼ .276, and P ¼ .300, respectively).
DISCUSSION
Racial differences in PCOS phenotypes and long-term meta-
bolic risk are well recognized. In our study, the prevalence
of anxiety after adjusting for age, BMI, and SES and the anx-
iety levels were significantly higher in adult White women
with PCOS compared with those in Black women with
PCOS. There were no significant differences in the prevalence
of depression or depressive symptoms between the 2 groups.

In keeping with the literature, we found that White con-
trols had a significantly higher prevalence of anxiety
compared with that of Black controls, with no difference in
the prevalence of depression. In addition, although the
finding that higher BMI was associated with higher anxiety
in White women with PCOS but lower anxiety in Black
women with PCOS did not reach statistical significance, this
VOL. 2 NO. 2 / JUNE 2021
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may relate in part to a lack of power and warrants further
investigation. Examination of quality-of-life scores showed
that infertility had the most significant impact on lowering
quality of life, with Black women with PCOS having lower
infertility domain scores compared with those of White
women with PCOS.

Anxiety disorders contribute significantly to the financial
burden related to health care (27) such that GAD is associated
with 1.5–5.4 days of work impairment in 1 month and 5 times
greater likelihood of moderate/severe occupational dysfunc-
tion and physical disability (28, 29). Women with PCOS are
at an increased risk of anxiety compared with controls as
seen in a large meta-analysis of >1,400 women (OR 5.62;
95% CI: 3.22–9.80) (30). Thus, understanding the risk factors
that mediate the relationship between PCOS and anxiety is
vital.

Although our study was not designed to determine caus-
ative factors, potential causes for the lower anxiety scores in
Black women include greater resilience to stressors secondary
to strong social support and religiosity (18). Also, preexisting
substance-abuse disorders, known to be more common in
White adults, may contribute to an increase in certain forms
of anxiety (18). Further, higher body image dissatisfaction
inWhite compared with Black adults (31) has also been linked
to mood disorders (32–34). Of note, body image
dissatisfaction is a known mediator for anxiety in women
with PCOS. In contrast, other studies have emphasized that
sociocultural differences in beliefs and attitudes may affect
the expression and assessment of anxiety in Black adults,
thus advising caution in the interpretation of observed
differences (35). The impact of racial experiences on mental
health cannot be understated. Unconscious bias and other
race-related factors have been associated with differences in
access to care, the use of treatment, and stress (12–16). It is
possible that differences in mental health are also driven by
cultural and systemic differences as well as structural
racism (36). Although our study was not constructed to
evaluate this, the contribution and interplay of these factors
must not be ignored.

The underlying etiology for increased anxiety and
depression in womenwith PCOS is unclear; in 1 study, women
with PCOS and concurrent depression had higher BMI and
hirsutism scores, whereas women with PCOS and concurrent
anxiety had higher BMI, hirsutism scores, and free testos-
terone levels, although the effect sizes were small (30). The as-
sociation between BMI and anxiety has been studied in the
general population (37), with a recent meta-analysis of 25
studies reporting increased anxiety in obese individuals
(pooled OR 1.30, 95% CI: 1.20–1.41) (38). Dysregulated bio-
logical pathways, including neurotransmitter imbalances,
oxidative stress, and hypothalamus-pituitary-adrenal axis
disturbances, have been implicated in the association between
psychiatric disorders and obesity (39). In addition, anxiety has
been associated with disordered eating, which can affect
obesity, and obese women may be at a higher risk of facing
stigma and discrimination leading to dissatisfaction (38).
Another study demonstrated that insulin resistance was
associated with increased odds of depression in women with
PCOS after controlling for age and BMI (40). To understand
VOL. 2 NO. 2 / JUNE 2021
the etiology for increased anxiety in White women with
PCOS, we examined the association with the previously
described risk factors and found a significant interaction be-
tween race and BMI as it associates with anxiety scores.

Racial differences in the health-related quality of life in
women with PCOS have been described with varying results
(41, 42). In our study, Black women with PCOS were noted
to have significantly lower scores on the emotion and infer-
tility domains of the quality-of-life survey. With regards to
the relationship between infertility and quality of life, several
studies have shown that infertile women suffer from poor
quality of life scores. An Iranian matched case-control study
of 180 infertile and 540 fertile women found that infertility
affected the women’s physical health, mental health, and so-
cial health significantly (43). A cross-sectional study of US
women veterans also found that of the 996 veterans studied,
those reporting a history of infertility had worse perceived
physical health and higher rates of depression in analyses
adjusted for age (44). In a meta-analysis of studies comparing
racial differences in in vitro fertilization treatment outcomes
in the general infertile population, Black women had lower
live birth rates compared with those of White women,
although there was considerable heterogeneity (45). In addi-
tion to differences in access to infertility services, Black and
Hispanic women use infertility services far less frequently
compared with White women (46). Black women have a
higher prevalence of uterine fibroids and tubal disease, which
affect miscarriage and live birth rates even in equal access set-
tings (47). These studies underscore the complex relationship
between infertility and race and may provide insights into our
findings of lower quality-of-life scores related to infertility. In
our population, Black women were less likely to be married or
in a domestic partnership, which could have also contributed
to lower quality-of-life scores related to fertility. As the ma-
jority of women with anovulatory infertility have PCOS
(48), practitioners should be sensitive to the impact that infer-
tility has on overall quality of life, particularly in Black
populations.

Cognitive behavioral therapy combined with nutritional
counseling, lifestyle changes and the use of continuous hor-
monal contraceptives improve anxiety scores in women
with PCOS (49, 50). Cognitive behavioral therapy is a form
of psychotherapy that focuses on changing the dysfunctional
thoughts that lead to negative mood states and is recommen-
ded by the American Psychological Association as a first-line
treatment for several mental health disorders (51, 52).
Although most of these studies were small, they suggested
that targeting weight and hyperandrogenism improved anxi-
ety symptoms. Our findings of an interaction between race
and BMI also suggested that BMI may play a role in the differ-
ences observed. As it is estimated that 80% of women with
PCOS in the United States are obese (53), future trials should
examine if the impact of lifestyle modifications and hormonal
contraceptives on anxiety and depression symptoms is modi-
fied by race.

Our study is the first to examine differences in anxiety
and depressive symptoms and health-related quality-of-life
scores between White and Black women with PCOS residing
in the United States. Relatively large sample sizes and
235
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interaction assessment with clinical parameters in women
with PCOS add to the strengths of this study. We were unable
to examine racial differences in anxiety and depression based
on PCOS phenotypes, and our findings may not be generaliz-
able to adolescents. Although women with hirsutism and
irregular menses were excluded from the control group, it is
possible that some controls were incorrectly labeled; however,
we would expect this to result in more conservative estimates.
Hormonal contraceptive use data, which can impact mood,
was not available, although antidepressant use was not
significantly different between the populations. In addition,
although the focus of this paper was on Black and White
women, exploration of other races is also necessary. Although
there were insufficient numbers and power to evaluate addi-
tional races in this analysis, future studies evaluating a larger
cohort of races should be conducted. They should also
examine the impact of factors such as substance abuse or
body image distress on the relationship between race and
anxiety in these populations.
CONCLUSION
White women with PCOS are more likely to have anxiety
symptoms and higher anxiety scores compared with Black
women. Black women with PCOS also had lower quality-of-
life scores, particularly in the infertility domain, compared
with those of White women with PCOS. The Androgen
Excess-Polycystic Ovary Syndrome Society recommends
screening all women with PCOS for anxiety and depression
and having adequate resources for follow-up, referral, and
ongoing care (54). Understanding the factors that contribute
to differences in the prevalence of anxiety may provide an op-
portunity for improved individualized counseling. Currently,
there appears to be a role for recommending lifestyle manage-
ment as studies in the general population suggest that exer-
cise, such as resistance training or Pilates, can lead to
significant reductions in anxiety levels both in obese individ-
uals and those with anxiety disorders (55–57). Further,
routine management of women with PCOS must include
assessment of quality-of-life symptoms, and research trials
should continue to evaluate the contribution of race and
race-related factors to these findings. Management of long-
term comorbidities in this young, reproductive age population
may be best addressed by multidisciplinary teams, including
physicians, nutritionists, mental health therapists, and psy-
chiatrists, as proposed in the international guidelines (2).
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