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a b s t r a c t
Study Objective: To assess psychiatric disorders in adolescents with
 polycystic ovary syndrome (PCOS) and evaluate health-related quality
of life and self-esteem in this group.
Design: Cross-sectional design. The survey was composed of validated measures and a semistructured interview.
Setting: University School of Medicine, Turkey.
Participants: Female adolescents aged 13-18 years.
Interventions and Main Outcome Measures: Assessment of psychiatric disorders through a semistructured interview (Schedule for Affective
Disorders and Schizophrenia for School Age Children) conducted by a child and adolescent psychiatrist. Health-related quality of life was
measured using the Pediatric Quality of Life Inventory (PedsQL) and self-esteemwasmeasured using the Rosenberg Self-Esteem Scale (RSES).
Results: A total of 28 adolescent with PCOS and 31 age- and sex-matched healthy peers were recruited. The psychiatric diagnosis rate was
higher in the PCOS group than in the control group (P ! .5). In the patient group, 6 of 28 patients (21%) were diagnosed with depressive
disorder and themost common single diagnosiswasmajor depressive disorder. Therewere no significant differences in the PCOS and control
groups in terms of RSES and PedsQL scores. There was no significant relationship between RSES scores and body image related to hirsutism,
acne, and body mass index. Also, there was no significant relationship between PedsQL scores and hirsutism, acne, and body mass index.
Conclusion: Adolescents with PCOS frequently experience psychiatric disorders. Physicians should be aware that adolescents with PCOS are
at a high risk for major depression and anxiety disorders.
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Introduction

Polycystic ovary syndrome (PCOS) is a common disorder
that affects almost 7% of women in reproductive years
around the world.1 The characteristic clinical features
include abnormal menstrual periods, and clinical or labo-
ratory findings of elevated androgen levels.2 The patho-
genesis of PCOS is unclear, but it is believed that the
syndrome is the result of interactions between environ-
mental and genetic factors. Moderate heritability of PCOS
was reported in studies ofmonozygotic anddizygotic twins.3

Its clinical features vary among individuals and depend
on the age of the woman.4 Chronic anovulation and
hyperandrogenism typically develop during adolescence.
Diagnosing PCOS in adolescence is complicated because of
overlapping of normal adolescent physiology.5 The early
presentation of adrenarche might show the initial clinical
feature of PCOS for some girls.6 Adolescent girls with PCOS
might present with irregular menses, hirsutism, and acne.
Although there is no full agreement on how to diagnose
PCOS in teenage years, hyperandrogenemia might be a
more consistent marker for PCOS during adolescence.7
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Hyperandrogenism, probably the most appropriate
diagnostic finding of PCOS, can be biochemical (high serum
androgen concentrations, including free T and sex
hormone-binding globulin) or clinical (acne, hirsutism, and
alopecia). The Ferriman-Gallwey score is applied to mea-
sure hirsutism, in which scores of 8-15 indicate mild, 16-24
moderate, and 24 as severe hirsutism.8

Acne is a common problem during adolesence and might
also be encountered in adolescent girls with PCOS. Although
acne is prevalent in adolescence, it is mostly temporary and
might not be determinative of hyperandrogenism.7 If an
adolescent has acne that is unresponsive to topical
dermatologic therapy, she should be evaluated for
hyperandrogenism.9

Studies have investigated the physiological and bio-
logical aspects of PCOS. In addition to whole metabolic
and endocrine long-term outcomes, an increased preva-
lence of psychological and behavioral disorders was re-
ported in some studies.10 In the literature, it was reported
that body image-related factors such as obesity, acne, and
hirsutism, as well as worries about infertility due to PCOS
could lead to a deterioration in quality of life, interper-
sonal functioning, and negative effects on mood and
psychological well-being.11,12 It is also suggested that
mood disorders are prevalent in women with PCOS.
Further, several studies have reported that the prevalence
of depression and anxiety are high in these women.12,13
cent Gynecology. Published by Elsevier Inc.
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Studies indicate that mood problems, together with in-
sulin resistance and obesity contribute to psychological
and reproductive symptoms. Also, some studies have
indicated that depressive symptoms are associated with
increased androgen levels in women with PCOS.13

Health-related quality of life (HRQoL) is a multidimen-
sional concept that comprises domains of emotional, so-
cial, and physical aspects of a disease. Most studies have
shown that women with PCOS have a decreased
HRQoL.14,15 Recently, the psychosocial effect of hyper-
androgenic states as well as PCOS was studied in several
patient groups; however, little attention was paid to
adolescent and young women.16 Some studies indicated
that PCOS negatively affects HRQoL among adolescents.17

Body weight issues and body mass index (BMI) seemed
to have a potent effect on HRQoL.17 Quality of life is also
affected by hirsutism and acne, resulting in a decrease in
self-esteem and image, also a lack of self-confidence.5

Patients describe themselves as less feminine and less
attractive than their peers. It significantly affects adoles-
cent's emotions and well-being because adolescence is the
phase in life in which girls expand their social group and
start having relationships with boys.8

The aim of this study was to assess psychiatric disorders
in adolescents with PCOS and evaluate HRQoL and self-
esteem in this group.
Materials and Methods

Participants

The study group consisted of 28 adolescent female pa-
tients aged 13-19 years who had previously been diagnosed
as having PCOS and who voluntarily agreed to participate in
the study. The exclusion criteriawere the lack of consent for
the participation in the study and having difficulty in un-
derstanding the questionnaires.

The control group consisted of 31 adolescents who were
age-matched with the adolescents with PCOS, chosen from
a local high school. The inclusion criteria for the controls
were as follows: absence of severe gynecologic and non-
gynecologic diseases, and history of regular menstrual
bleeding.
Table 1
Sociodemographic Characteristics of Participants

PCOS Group (n 5 28)

Mother's mean age � SD, years 42.17 � 5.01
Father's mean age � SD, years 46.00 � 5.97
Father employed, n

Father not employed, n
28

0
Mother employed, n

Mother not employed, n
21

7
Family income, n (%)
Low 9 (32.1)
Medium 11 (39.3)
High 8 (28.6)

Type of birth, n (%)
Vaginal birth 17 (60.7)
Cesarean section 11 (39.3)

Mean body mass index � SD 22.68 � 5.21

Significant values are noted in bolded font.
The study was approved by the Ethics Committee of the
University and informed consent was obtained from each
adolescent female patient and their parents.
Measures and Instruments

Sociodemographic data: age, place of living, family in-
come, parent's age, education, marital status, type of birth,
the somatic development of the adolescents (weight,
height, BMI), clinical variables of PCOS such as hirsutism,
acne, menstrual irregularity, and oral contraceptive use
were noted. BMI was calculated by dividing weight (in ki-
lograms) by height (in meters squared). The Ferriman-
Gallwey score was used to evaluate hirsutism and values
greater than or equal to 8 are significant for hirsutism.

Schedule for Affective Disorders and Schizophrenia for School Age
Children Present and Lifetime

The prevalence of past and current psychopathologies in
the adolescents were evaluated using a semistructured
diagnostic interview according to the Diagnostic and Sta-
tistical Manual of Mental Disorders fourth edition diag-
nostic criteria, namely the Schedule for Affective Disorders
and Schizophrenia for School Age Children.18 The schedule
was adapted to the Turkish language by G€okler et al in
2004.19 Each interview was administered by a child and
adolescent psychiatrist, thereafter the diagnoses were
revised in accordance with the Diagnostic and Statistical
Manual of Mental Disorders fifth edition criteria.

The Pediatric Quality of Life Inventory
The Pediatric Quality of Life Inventory (PedsQL) was

designed by Varni et al to assess HRQoL among children and
adolescents aged 2-18 years.20 The 23-item PedsQL en-
compasses the following: physical functioning, social
functioning, emotional functioning, and school functioning.
Each item has a 5-point response scale. The reliability and
validity of the scale was studied by Cakin Memik et al.21

Rosenberg Self-Esteem Scale
Self-esteem was measured using the Rosenberg Self-

Esteem Scale (RSES), which is a Likert-type self-rated scale
consisting of 10 questions. The validity and reliability tests
of the Turkish form were studied by Çuhadaro�glu.22
Control Group (n 5 31) P

36.77 � 8.25 .04
42.00 � 6.06 .014
29

1
1.00

22
9

.777

.417
8 (25.8)
9 (29.0)

14 (45.2)
.91

12 (38.7)
19 (61.3)

20.06 � 1.83 .011



Table 2
Psychiatric Diagnosis of Adolescents

Psychiatric Disorder PCOS Group
(n 5 28), n (%)

Control Group
(n 5 31), n (%)

Major depressive disorder 6 (21) 1 (3)
Attention-deficit/hyperactivity disorder 2 (7) 2 (6)
Social anxiety disorder 5 (17) 1 (3)
Separation anxiety disorder 1 (3) 0
Generalized anxiety disorder 3 (10) 0
Panic disorder 1 (3) 0
Specific phobia 2 (7) 2 (6)
Obsessive compulsive disorder 2 (7) 1 (3)
Tic disorder 1 (3) 0
Anorexia nervosa 0 0
Bulimia nervosa 0 0

PCOS, polycystic ovary syndrome.

Table 4
PedsQL Scores of adolescents

PedsQL Scores PCOS Group Control Group P

Physical function 72.32 � 18.70 68.54 � 22.15 .574
Psychosocial function 71.60 � 19.58 71.98 � 15.76 .934
Total 71.85 � 17.93 70.79 � 16.14 .811

PCOS, polycystic ovary syndrome; PedsQL, Pediatric Quality of Life Inventory.
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Statistical Analyses

The categorical variables included in the study are
described using frequency and percentage, and numerical
variables with mean and SD or median values. To determine
the normality of distribution of continuous variables, the
Shapiro-Wilk test was used. The independent samples t test
was used for normally distributed variables and the Mann-
Whitney U test was used for those with non-normal dis-
tribution. The relationship between categorical variables
was analyzed using the c2 test and the relationship between
numerical variables was analyzed using Spearman correla-
tion analysis. The value of P ! .05 was adopted as the level
of statistical significance.

Results

A total of 28 adolescents with PCOS and 31 age- and sex-
matched healthy peers were recruited. The sociodemo-
graphic data of the PCOS and control groups are summarized
in Table 1. Adolescents with PCOS and healthy peers did not
differ in most of the sociodemographic variables, including
occupation rates among the mothers and fathers, type of
birth (vaginal or cesarean section), family income, and
marital status (P O .5). However, BMI was significantly
higher in the PCOS group than in the control group (P ! .5).

In the PCOS group, 6 of 28 patients had taken oral con-
traceptives for the past 1 year. Ten of 28 patients reported
having acne. The mean BMI score was 22.68 � 5.21. A total
score of 8 or more is defined as clinical evidence of hirsut-
ism and 24 of 28 patients met the criteria for clinical
hirsutism.

Psychopathologic conditions as assessed using the
Schedule for Affective Disorders and Schizophrenia for
School Age Children are presented in Table 2. In the PCOS
group, the psychiatric diagnosis rate was higher than in the
control group (P ! .5). Of the 28 adolescents in the study
group, 14 (50%) had a past or current history of at least 1
Table 3
Self Esteem Scores

Group Self Esteem Score P

PCOS 1.19 � 0.93 .166
Control 1.52 � 0.93

PCOS, polycystic ovary syndrome.
psychiatric disorder, whereas it was 22.6% in the controls
(P ! .05). In PCOS group, there were single psychopathol-
ogies in 7 (25%) adolescents, and 7 (25%) had more than 1
psychiatric disorder. None of the 31 controls had multiple
psychopathologies. In the patient group, the most common
single disorder was major depressive disorder (21%); how-
ever, the sum of anxiety disorders (42%) was more than for
depressive disorders. In the study group, depression rates
were higher among adolescents who had taken oral con-
traceptives for the past 1 year (P 5 .038), but there was no
significant relationship between anxiety disorders and oral
contraceptive use.

There were no significant differences in the PCOS and
control groups in terms of RSES scores (Table 3) and PedsQL
scores (Table 4). However, in the PCOS group, adolescents
with a diagnosis of at least 1 psychiatric disorder had lower
total and psychosocial health scores. Also, total and psy-
chosocial health scores and RSES were lower in adolescents
who were diagnosed as having depression. No relationship
was found between anxiety disorder diagnoses and self-
esteem and health scores.

There was no significant relationship between self-
esteem scores and body image related to hirsutism, acne,
and BMI. Also, there was no significant relationship be-
tween PedsQL scores and hirsutism, acne, and BMI.

Discussion

The main finding of this study is that psychiatric disor-
ders are more prevalent among adolescents with PCOS than
in healthy controls. However, we found no differences be-
tween the groups in terms of quality of life and self-esteem.

In our study, there was a high prevalence of psychiatric
disorders among adolescents with PCOS (50%); the most
common psychiatric disorder in this study was major
depressive disorder (21%). The second most common
diagnosis was social anxiety disorder (17.8%). In our study,
psychiatric diagnosis rates in adolescents with PCOS were
found as high, consistent with previous studies. In the
literature, most studies that evaluated psychiatric disorders
concomitant with PCOS were conducted in adult pop-
ulations; there are few studies involving small numbers of
adolescents with PCOS. Meanwhile, the prevalence of psy-
chiatric disorders has been reported between 56% and 67%
in women with PCOS.23,24 The prevalence of depression
among women with PCOS ranges from 28% to 64%. Anxiety
is another common disorder in women with PCOS, varying
from 34% to 57%.12

Adolescent women with PCOS have a high risk for
depression and anxiety disorders, which is related to
weight gain, obesity, and clinical findings of hyper-
androgenism. Psychologically predisposed girls with PCOS
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could develop eating disorders such as bulimia and
anorexia nervosa due to overvaluing the desire to lose
weight. Further, it has been suggested that PCOS might
initiate a bulimic attitude, and that androgens might in-
crease appetite and might disrupt impulse control. Even so,
in a study in which the relationship between eating disor-
ders and policystic ovaries was assessed, symptoms of
eating disorder and dieting were not detected as signifi-
cantly higher in adolescents with PCOS than in those with
normal ovaries.25,26 Consistent with this, in our study we
did not detect any eating disorders in the semistructured
interviews.

The relationship between PCOS and mood disorders is
likely complex, and the pathogenesis remains unclear. For
this relationship, potential mechanisms might comprise
psychological, neurobiological, and social aspects. Studies
on the neurobiological mechanism in mood disorders in
women with PCOS include neuroimaging and
hypothalamic-pituitary-adrenal axis activity studies.27,28

The relationship between elevated levels of circulating an-
drogens and mood disorders was reported in some
studies.29,30 Clinical hyperandrogenism features such as
hirsutism and acne, as well as metabolic and reproductive
manifestations of PCOS such as obesity and infertility might
challenge the patient's feminine identity and cause distress.
Also, biochemical hyperandrogenism and its physiological
outcomes might negatively affect mood and increase anxi-
ety in patients with PCOS.16

In women with PCOS, higher rates of depression and
other psychiatric disorders were shown to be associated
with elevated inflammatory markers, insulin resistance,
and endocrine abnormalities.8 Women with PCOS show
some sickness behavior symptoms, such as depressive
mood, exhaustion, sleep disturbances, and social with-
drawal, probably because of chronically elevated inflam-
matory markers. A potential mechanism is that cytokines
induce degeneration of the blood-brain barrier, thus
allowing inflammatory cells to gain access to the central
nervous system. By leading to serotonin deficiency, in-
flammatory cytokines might affect mood by altering levels
of some neurotransmitters involved in the etiology of
depression.8,31

As we have already mentioned, womenwith PCOS might
report symptoms of depression or anxiety as a result of
body image alteration due to the disorder (eg, hirsutism,
irregular menses, excessive weight gain, acne, hair thin-
ning).32 Also, the findings associated with PCOS might be a
reason for concern for girls because self-esteem and body
image are considerable factors that socially affect relation-
ships with their peers.18 PCOS itself or probably its conse-
quences such as body image alterationmight result in social
phobia and depression.8

In our study, depression rates were higher in adolescents
who had used hormonal contraceptives. In a study by
Skovlund et al, the use of hormonal contraceptives was
reported to be positively associated with depression, espe-
cially in adolescents.33 In our study, the potential adverse
effects of hormonal contraceptives on mood might have
played a role in the emergence of anxiety disorders and
depression.
In the present study, self-esteem scores in the PCOS
group were lower in adolescents who were diagnosed as
having depression. It is known that depression and low self-
esteem are strongly related to each other.34 However, the
self-esteem scores of the PCOS group were similar to those
in the control group. Moreover, we found no relationship
between self-esteem scores and hirsutism, acne, and BMI in
the PCOS group. It might be because the entire PCOS group
was newly diagnosed and its members were young and
therefore less exposed to the hyperandrogenic effect. For
these reasons, our findings might not be consistent with
previous studies. In the literature, Morotti et al also re-
ported that moderate hirsutism and hyperandrogenism had
no substantial influence on self-esteem and body image in
lean women with PCOS.35 In another study by Keegan et al,
53 women with PCOS were assessed in terms of the psy-
chological consequences of perceived hirsutism, and no
significant relationship was found between perceived hir-
sutism and distress.36

HRQoL might be especially crucial for adolescents with
chronic disorders who have to cope with and manage their
disorder for the long term. In one study, it was reported that
patient's perception of illness severity correlated more
directly with their quality of life, compared with the clinical
assessment.37 In the literature, most studies reported that
PCOS had a negative effect on the HRQoL of patients with
the condition.12,17,38 The clinical features of PCOS could have
a significant effect on an adolescent girl's quality of life
because identity development and awareness of body im-
age is important at this stage of their lives.37 In a study of
adult women with PCOS, it was reported that the most
negative influences on quality of life were associated with
infertility concerns (O25 years); hirsutism, especially in
those aged younger than 25 years; and excessive weight.
Contrary to previous studies, we observed no significant
differences between the groups in terms of quality of life,
and interestingly, we found no significant relationship be-
tween quality of life scores and hirsutism, acne, and BMI in
the PCOS group. However, total and psychosocial health
scores were lower in adolescents in the PCOS group who
were diagnosed as having depression. In our study, ado-
lescents were newly diagnosed as having PCOS. In the
coming years, infertility concerns and extended exposure to
hyperandrogenism might negatively affect the adolescent's
quality of life. Therefore, it is important to follow and assess
this population during transition to adulthood in terms of
quality of life.

Although patients might feel relief after diagnosis, they
might now feel that the physician has neglected to ask
about their emotional symptoms.17 Studies have reported
that adolescents mostly are distressed at the diagnosis,
related to the indefiniteness about the consequences of the
disorder such as the effect of testosterone and fertility.5

Moran et al reported that girls with PCOS were more
likely to have fears related to infertility, weight gain, loss of
sexuality, and femininity, compared with those without
PCOS. All of these fears might negatively affect quality of
life.39 It was reported that adolescents with PCOS worried
more about fertility than their healthy peers and this might
have a negative effect on their quality of life.40 Studies have
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also shown that most adolescents with PCOS have relatively
low levels of knowledge about their conditions.5 We did not
assess the knowledge of the adolescents about PCOS in our
study; the adolescents were too young to worry and take
fertility into account. This might explain why the quality of
life scores did not differ between the PCOS group and the
healthy controls in our study.

There are some limitations of our study. First, the sample
size was relatively small and did not provide sufficient
statistical power to evaluate associations with less common
psychiatric disorders. Second, because of the cross-sectional
design, causality cannot be concluded from the associations
found. Longitudinal research is needed for female adoles-
cents with PCOS to determine the consequences of diag-
nosis, patient education, and long-term quality of life. Third,
we did not examine some variables that might influence
psychological factors such as hormonal concentrations and
insulin resistance. Finally, we did not investigate the ado-
lescents’ knowledge about their disease, which might affect
their emotional state and concerns.

The strengths of our study is that every adolescent was
assessed by a child and adolescent psychiatrist face to face
and a semistructured interview was applied. This has
important advantages for evaluating other psychiatric dis-
orders beyond depression and anxiety disorders. Second,
we also assessed quality of life, self-esteem, and their
relationship with body image-related factors such as hir-
sutism and BMI. Finally, we also compared quality of life and
self-esteem with a control group.

Conclusion

The results of our study suggest that adolescents with
PCOS frequently experience psychiatric disorders such as
depression and anxiety disorders. The psychosocial effects
of the condition on adolescent patients are noteworthy and
health professionals should take into account this point
with their patients and assess their feelings for psycholog-
ical support. If available, a multidisciplinary approach
should be adopted, which comprises care by a pediatrician,
endocrinologist, dietician, and psychiatrist. It would be
helpful to provide PCOS support groups, to reduce isolation,
and increase young people's knowledge of the disease.
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