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Abstract

Aim: This study is aimed to assess, for the first time the prevalence of polycystic ovary syndrome (PCOS) and
associated psychological disorders among women at reproductive age from a state in southeastern US.

Results:

Collected data from 166,748 females (19-45 years) showed 1.4% (95% CI: 1.32-1.44) prevalence of PCOS in women
seen in UMMC clinics during the period of study. Almost 51% of patients with PCOS suffered from one or more
psychological disorders; anxiety 21% (95% CI: 19.3-22.6), depression 20% (95% CI: 18.9-22.1), ADHD 3.2% (95%
Cl: 2.6-4.0), bipolar disorder 2.5% (95% CI: 1.9-3.2). In addition, prevalence values suggest a positive correlation
between obesity, anxiety, and depression in PCOS Patients.
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Introduction

Polycystic ovary syndrome (PCOS), is a common endocrine malfunction
affecting 7 — 15% of women of reproductive age [1-3]. It is characterized by
hyperandrogenism, chronic oligo/anovulation, and polycystic ovaries. PCOS
is associated with a variety of comorbidities such as metabolic disorders [4].
insulin resistance, chronic inflammation [5, 6]. and obesity [4]. Moreover,
growing compelling data indicate that women with PCOS suffer from
anxiety, depression [7-12]. social phobia, suicidal ideation [13]. bipolar
disorder [14]. and attention-deficit/hyperactivity disorder (ADHD) [15]. The
prevalence of anxiety and depression in women with PCOS is greater
compared to age-matched non-PCOS women (29%-50% vs 18%) and (57%
Vs 7%), respectively [7,9,10,16]. and the body of evidence indicates that the
prevalence of depression in PCOS women is greater than that reported for
women with other chronic diseases including coronary artery disease (18%),
lupus (26%), and diabetes (28%) [17-19]. In addition, women with PCOS
are at higher risk of being overweight or obese [20], and obesity increases
not only the risk of metabolic disorders and cardiovascular diseases [6, 21]
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but also it is considered as a hallmark of long-term depression risk in PCOS
populations [22,23].

It has been shown that the longer it takes to receive a diagnosis of PCOS, the
more likely women are to be depressed or anxious [7,10,16] and the presence
of an anxiety disorder increases risk of later major depressive disorder [24].
The chronic nature and high incidence of anxiety and depression is a
substantial public health burden. Therefore, early detection and treatment of
mental adverse effects in PCOS patients is crucial.

In spite of the compelling data that indicate the prevalence of psychological
comorbidities in women with PCOS in different geographical areas and the
position statement from “the Androgen Excess and PCOS Society” in 2018
which highlighted the necessity of further research [25]. only one study with
a sample size of 10 women is found in Mississippi [26]. Not only is the
prevalence of psychological disorders in PCOS women lacking, but also
there is no data to show the prevalence of PCOS in the Southeastern US,
which experiences significant health disparities.
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The aim of the current study was to address these gaps in the existing
literature on PCOS occurrence and associated psychological disorders
among diverse populations in Mississippi by investigating: first the
prevalence of PCOS in a group of women that have been seen in UMMC
clinics, second the occurrence of associated psychological disorders,
specifically anxiety, depression, and ADHD among the group, and third
whether these psychological disorders are more common in a subgroup of
overweight/obese PCOS patients. To the best of our knowledge, this is the
first study that evaluates the prevalence of PCOS and the impact of PCOS
on women mental health in Mississippi.

Methods:

The data was collected through “the Patient Cohort Explorer” system at the
University of Mississippi Medical Center (UMMC) from January 2013 to
December 2018. De-identified patients were searched with diagnosis code
for PCOS, age, ethnicity, and associated diagnosis including weight gain,
anxiety, depression, attention-deficit/hyperactivity disorder (ADHD), and
other psychological concerns.

De-identified data were collected through “the Patient Cohort Explorer”
system at the University of Mississippi Medical Center. The application is a
research tool through the electronic health record, EPIC, which support rapid
querying and reporting which facilitate obtaining a list of unidentified
patients based on either patient, encounter, or data filters. The de-identified
data was collected from women with PCOS (n=2300) who were seen in
clinics at UMMC from January 2013 to December 2018.

PCOS was diagnosed by the presence of two of the three following criteria:
hyperandrogenism, ovulatory dysfunction, and polycystic ovaries. The
diagnosis code for PCOS (ICD-10 E28.2) was used to search the unidentified
patients, followed by demographic factors like age, ethnicity, and race. Then
extra diagnosis codes for abnormal weight gain, anxiety, depression, bipolar
disorder, ADHD, and behavioral concerns were added to the filtered data.
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Inclusion criteria included diagnosis of PCOS based on medical records and
being at reproductive age; 19 - 45 years old. The primary analysis
investigated the differences between reproductive age women with and
without PCOS.

Statistical Analysis:

The prevalence estimates and 95% confidence intervals were calculated
using the propCl function from the R statistical package “prevalence” [27].
All calculations were done in R version 3.5.3 [28].

Ethics:

The project does not meet the definition of human subject research. In the
current study only existing, de-identified, un-linkable data was reviewed.
Therefore, IRB approval was not obtained.

Results:

Data showed that from 166,748 females (19-45) years old that were seen at
UMMC clinics during 6 years of study. A total of 2,300 had a diagnosis of
PCOS, 1,032 were African Americans, 1,104 White, and 7% other
minorities. The prevalence rate of PCOS among the population was 1.4%
(95% CI: 1.32 — 1.44), African Americans 1.19% (95% CI: 1.12-1.27), and
White 1.9% (95% CI: 1.81 — 2.03). Data indicated that 45% (95% CI: 43-47)
of the PCOS patient seen at UMMC were African Americans and 49% (95%
Cl: 43-56)] were White.

Data showed that the anxiety and depression were significantly higher in age-
matched PCOS patients compared with women without PCOS; anxiety [21%
(95% CI: 19.3 — 22.6) vs 8.8% (95% CI: 8.7 — 8.9)], depression [20% (95%
Cl: 18.9-22.1) vs 8% (95% CI: 8.2- 8.5)]. Anxiety and depression were
observed to be more common in White at [64% (95% CI: 59.6 — 68.1)] and
[59% (95% CI: 54.6-63.5)], respectively in contrast to [31% (95% CI: 26.7
—34.9)] and 36% (95% CI: 31.7 — 40.4)] in African Americans. (Table 1)

Total Population African American White
Female 19-45 years 166,748 86472 57606
Anxiety 14657 5894 7983
Depression 13871 6316 6888
Weight Gain + Anxiety 596 256 321
Weight Gain + Depression 574 284 276
PCOS 2300 1032 1104
PCOS + Anxiety 480 147 307
PCQOS + Depression 470 169 278
PCOS + Weight Gain 207 90 102
PCOS + Weight Gain + Anxiety 57 15 40
PCOS + Weight Gain + Depression 54 17 36

Table 1: De-identified data from the “Patient Cohort Explorer” System

Furthermore, data indicated that 9% of the patients with PCOS (n=207) were
overweight. Fifty-seven [28% (95% ClI; 21.9 - 34)] of the overweight subset
were diagnosed with anxiety and 54 [26% (95% CI: 20.6 — 32.5)] with
depression. Moreover, anxiety and depression were more common in
overweight White patients with [70% (95% CI: 57.3 — 80.5)] and [67% (95%
Cl: 53.4 — 77.8)], respectively compared to [26% (95% CI: 16.7 - 39)] and

[31% (95% CI: 20.7 — 44.7)] in African American overweight PCOS women,
respectively.

In addition, it was found that 10% of patients were diagnosed with other
psychological concerns such as ADHD [3.2% (95% CI: 2.6 — 4.0)], bipolar
disorder [2.5% (95% CI: 1.9 — 3.2)] suicidal ideation [1.3% (95% CI: 0.9 —
1.9)] and [2.7% (95% ClI: 2.0 — 3.4)] other behavioral disorders. (Table 2).

Female (19-45) Total Population African American White
Prevalence Rate Prevalence Rate Prevalence Rate
(95% CI) (95% CI) (95% CI)
PCOS 1.4 (1.32 - 1.44) 1.2 (1.12-1.27) 1.9 (1.81 - 2.03)
PCOS + Anxiety 21(19.3-22.6) 31(26.7-34.9 64 (59.6 - 68.1)
PCOS + Depression 20 (18.9-22.1) 36 (31.7 - 40.4) 59 (54.6 — 63.5)
PCOS + Wt 9(7.7-10.2 43(36.9-50.3) 49 (42.5-56.0)
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PCOS + Wt + Anxiety 28 (21.9-34.0)

26 (16.7 — 39) 70 (57.3 - 80.5)

PCOS + Wt + Depression 26 (20.6 —32.5)

31(20.7 - 44.7) 67 (53.4— 77.8)

Non-PCOS + Wt 1.30 (1.2 1.4) 57 (55.0 - 59.2) 38.5 (36.5 — 40.6)
Non-PCOS + Anxiety 8.8(8.7-8.9) 40 (39.4 — 41.0) 54 (53.0 - 54.7)
Non-PCOS + Depression 8.3(8.2—8.5) 46 (44.7 — 46.4) 50 (48.8 — 50.5)

Non-PCOS + Wt + Anxiety 0.36 (0.33 —0.39)

43 (39.0 - 46.0) 54 (49.857.8)

Non-PCOS + Wt + Depression 0.34(0.32-0.37)

49 (45.4— 53.6) 48 (44.0 - 52.2)

Table 2: Prevalence of PCOS and Psychological Disorders among women 19-45 years old in Mississippi (Females, n= 166,748; PCOS, n=2300).

Abbreviation; Weight Gain (WHt).

Discussion:

The present study, is the first to show the prevalence rate of PCOS and the
associated psychological comorbidities in a group of women with PCOS in
Mississippi. Results of our study indicated that the prevalence rate for PCOS
in the women of reproductive age (19-45 years) seen at UMMC clinics is
lower not only compared to Spain (6.5%) [29]. Iran (6.8%) [30]. and
Southern China (2.2%) [31]. but also compared to its neighbor in the South
in the United States; Alabama (4.6%) [32]. Unfortunately, limited
assessment of PCOS has been documented at different geographical regions
in the United States. While, Okoroh and colleagues have reported
significantly higher PCOS prevalence rate in Southern US (47%), North
Central (23.0%), West (18.7%), and the North East (10.3%) [33]. the lower
estimate in Mississippi may be due to variety of factors, such as
heterogeneity features of PCOS and having high percentage of undiagnosed
women with PCOS in the community due to the existing health disparities in
Mississippi and lack of specialist access.

PCOS is heterogeneous syndrome with multifactorial pathophysiology, and
its prevalence varies among different ethnicities and across various
geographical and social communities ranging from 2.2% to 26% worldwide
[34]. The prevalence rate as low as 2.4% in Sothern China or as high as 21%
in Australian indigenous women may suggest the impact of race and
ethnicity on the prevalence [35]. and features of PCOS [3,36,37]. However,
the influence of race and ethnicity remains controversial since Wolf and
colleagues in a review of the existing studies across the globe concluded that
the prevalence of PCOS is not influenced by race or ethnicity [38]. In the
current study we found that there were slight differences, which were not
significant between racial groups with respect to the prevalence of PCOS,
African American and White patients seen at UMMC clinics with a
prevalence of 1.2 % and 1.9%, respectively. The result is consistent with the
previous studies [31,32].

Remarkably, our results indicated 100% increase of anxiety and depression
prevalence rate in women with PCOS in Mississippi compared to the age-
matched non-PCOS women. Our results support the association of mood
disorders with PCOS as reported in previous studies [7,8,10,16,39-41]. In the
present study the association between anxiety, depression and PCOS was
found to be varied by race and ethnicity. Anxiety and depression were
significantly higher in White patients compared to African Americans with
PCOS which may suggest that the psychological impact of PCOS is diverse
based on race and ethnicity, which support the concept of heterogeneous
expression of the same psychopathological diseases in PCOS, particularly
when our data indicate that anxiety and depression in non-PCOS African
American women is 40% (39.4-41.0) and 46% (44.7-46.4), respectively
which are significantly higher compared to PCOS African Americans.

Whether lower percentage of African American PCOS patients with anxiety
and depressive symptoms, is a biological phenomenon similar to the
metabolic phenotype of PCOS that has been reported by Engmann and
colleagues that African American women with PCOS exhibit milder
phenotype [42]. is unknown and requires further examination. Furthermore,
the lower percentage may not suggest that PCOS have less impact on the
development of psychological disorders in African American women than
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White, and it could be due to variety of factors, such as the difference in the
diagnosis of psychological disorders, stigma of being diagnosed with
psychological disorders that prevent them to disclose symptoms, and/or due
to the increased barriers to access and receiving mental health care for
patients who are racial/ethnically diverse. More prospective studies are
needed to further examine this finding. Noteworthy that our study was
inclusive of all women seen in UMMC clinics and would be less likely to be
impacted by socioeconomic and health status.

Our results showed that only 9% of the women with PCOS were overweight.
Noteworthy, the prevalence of obesity in PCOS patients is highly fluctuating
and is different according to race, ethnicity, geographic regions, and
diagnostic criteria ranging from 6% to 100% [4,20,22]. However, there is no
comprehensive study to demonstrate overall prevalence of obesity in PCOS
patients. In the current study the prevalence values suggest an association
between weight and psychological disorders in overweight women at the
reproductive age with PCOS in Mississippi which is consistent with previous
reports [10, 22]. Despite the association of obesity with depression [43]. the
diagnosed psychological disorders in women with PCOS are not solely the
result of obesity, several factors may be contributing to the development and
progression of the above-mentioned disorders. As our findings showed
significant percentage of normal-weight PCOS women suffer from anxiety
and depression, supporting the previous report which showed that women
with PCOS are at higher risk for depression regardless of BMI [44].

Finally, our results indicated that 3.2% of women with PCOS had diagnosis
of ADHD which support the previous study that women with PCOS have
higher ADHD symptoms [45]. Moreover, this is consistent with many
studies that suggest a role for androgen in the etiology of ADHD such as
demonstration of dopamine innervation reduction in the frontal cortex and
increased risk of ADHD-like behaviors in rats by exposure to excess
androgen levels in early development [46]. More studies in human and
animal models are required to establish the role of androgen in the etiology
of ADHD and PCOS.

Limitation:

The findings in this study are subject to some limitations. The major
limitation is the lack of access to the patients directly for more clinical
examination; instead collecting the data via the de-identified medical record
only. In addition, data is limited to the patients that have been diagnosed with
PCOS in UMMC clinics only which limits the generalizability of the findings
to the entire population in Mississippi and United States. Third, African
American women may be reluctant to discuss and report mental health
symptoms and pursue therapy due to the associated shame and stigma with
such issues. Fourth, there may be high percentage of undiagnosed women
with PCOS in the community due to the existing health disparities in
Mississippi and lack of specialist access. These limitations suggest that the
results should be considered as preliminary data and further research is
required to establish causality and to understand the underlying risk factors
of associated psychological disorders in PCOS in order to plan appropriate
interventions to reduce psychological comorbidities in women with PCOS in
Muississippi.
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Implications for Practice and/or Policy:

Despite limitations, the findings of our study provide important directions
for practice and/ or policy. Taking into consideration that our results
highlighted the anxiety and depression as two major psychological disorders
that affected PCOS women, an appropriate psychological screening by
primary care and specialty medical providers, such as endocrinologist and
Obstetrics & Gynecology clinics are strongly recommended. In fact, recent
clinical practice guidelines published by the Endocrine Society specifically
“suggest screening women and adolescents with PCOS for depression and
anxiety” [47]. However, the guideline specifically calls for screening for the
history of depression and anxiety, which may not sufficiently capture current
symptoms women with PCOS may experience. Thus, using more formalized
screening measures such as the Patient Health Questionnaire (PHQ) [48].
and Generalized Anxiety Disorder 7 item (GAD-7) [49], would be important
to assess for current symptoms of depression and anxiety. In addition, to
screening for psychological symptoms, the results of our study raise
awareness that there is a need to develop targeted intervention strategies to
decrease the prevalence of anxiety and depressive symptoms in women with
PCOS in Mississippi. It has been shown that health-promoting behaviors,
lifestyle modification such as diet and exercise intervention, reduces
depression in PCOS women [50]. Furthermore, it has been demonstrated that
cognitive behavioral therapy (CBT) improves anxiety and depression in

Abbreviation:

Polycystic ovary syndrome (PCOS), Attention-deficit/hyperactivity disorder
(ADHD), Weight gain (Wt.)
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Conclusion:

In conclusion, from the current study, it is evident that due to the high
prevalence of anxiety and depression in women with PCOS at reproductive
age, the physical, emotional condition, and psychological concerns of these
patients should be discussed and addressed in numerous ways to prevent
further complications and manifestations. Health care providers in primary
care, endocrinology, and Obstetrics & Gynecology clinics must consider
mental and emotional assessment and screening of women with PCOS in
addition to the regular physical and biochemical examination, in order to
evaluate and identify potential psychological disorders. Thereafter,
identified patients must be referred to specialists for further evaluation,
diagnosis, counseling sessions, wellness programs, and treatment. This study
will help researchers and clinicians to work toward addressing psychological
and emotional well-being of this vulnerable group of patients. Results from
this study provide 1) for the first time an estimate regarding the prevalence
of PCOS and associated psychological disorders in women with PCOS in a
southern state, 2) associated psychological disorders in PCOS women may
be diverse based on race and ethnicity. Our data clearly highlight that the
psychological well-being of women with PCOS are affected. Therefore, it is
critical for the primary care and specialty clinics to use appropriate
psychological screenings. Left undiagnosed and/or untreated, chronic
psychological disorders may exacerbate physical and mental health
conditions.
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