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ABSTRACT

Introduction: Polycystic Ovary Syndrome (PCOS) is a syndrome of heterogeneous nature,
affecting multiple systems, particularly the endocrine system. \We propose to investigate
the possible relationships among hormonal changes, levels of anxiety, depression, and
anger in patients with PCOS.

Method: Forty-four female patients with PCOS and 44 body mass index (BMI )-matched
healthy women participated in this study. We measured the sociodemographic features,
some serum hormonal levels (insulin, gonadotropins, prolactin, dehydroepiandrosterone
sulfate (DHEAS), thyroid-stimulating hormone (TSH), triiodothyronine (T3), thyroxine (T4), 17
OH-progesterone, and total and free testosterone), and some other biochemical parameters
of the participants. Also, all participants completed the Trait Anger-Anger Expression Scale
(STAS), Beck Depression, and Beck Anxiety Inventories. We evaluated the psychiatric
scale scores obtained from PCOS patients and control subjects. We used the independent-
samples t-test for parametric data to evaluate normal distribution, and Mann-Whitney
U-test was used for both abnormally distributed and nonparametric data. We used Pearson
correlation analysis to evaluate the potential connection between the two groups’ data.

Results: The mean ages of the patients with PCOS and control subjects who participated
in this study were 27.3+5.6 and 27.4+6.1 years, respectively. The measures of BMI,
insulin, luteinizing hormone (LH), DHEAS, and total testosterone serum levels in the
patient group were significantly higher than in the control group (p<0.05). There was
a statistically significant positive correlation between Beck anxiety scores and serum
DHEAS levels (Pearson r=0.4366, P=0.0001). We found significant differences between
the two groups in terms of trait anger, anger control, outward and inward anger, anxiety
level, and depression scores (P<0.05).

Conclusion: Anxiety symptoms indicate a stronger relationship compared to depression
with DHEAS serum levels via the autonomic nervous system, considering the gamma-
aminobutyric acid (GABA)-antagonistic effect of DHEAS. Obesity, hirsutism, and infertility may
reduce self-confidence and create depressive symptoms in patients with PCOS. In addition,
changes in hormonal levels may lead to anxiety directly. Possibly, depressive symptoms are a
secondary reflection of these changes. (Archives of Neuropsychiatry 2014; 51: 328-333)
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OzET

Girig: Polikistik over sendromu (PKOS) basta endokrin olmak iizere bir ¢ok sistemi
etkileyen heterojen karakterde bir sendromdur. Bu galismada, PKOS hastalarinda
hormonal degisiklikler ile anksiyete, depresyon ve dfke diizeylerindeki muhtemel iligkiyi
arastirmak amaglanmigtir.

Yontem: Calismaya 44 PKOS'lu hasta ile viicut kitle indeksi (VKI) benzer 44 saglikh kadin
alinmistir. Katiimeilanin sosyodemografik ézellikleri belirlenmis ve bazi serum hormon
seviyeleri (insulin, gonadotropinler, prolaktin, dihidroepiandrosteronsiilfat (DHEAS), tiroid
stimiile edici hormon (TSH), triiodotironin (T3), tiroksin (T4), 17 OH-Progesterone, total ve
serbest testosteron) ile bazi diger biyokimyasal parametreleri dlgilmiistir. Ek olarak tiim
katiimeilara; Siirekli Ofke-Ofke ifade tarzi (SOOIT), Beck depresyon ve Beck anksiyete
dlcekleri uygulanarak, PKOS hastalari ve kontrol grubunun psikometrik test skorlari
degerlendirilmigtir. Normal dagiliml parametrik veriler i¢in independent samples T-test;
normal dagiimli olmayan nonparamatrik verilericin Mann-Whitney U testi kullanilmigtr. Iki
grup verilerinin arasindaki potansiyel iligki pearson korelasyon analizi ile degerlendirilmigtir.

Bulgular: PKOS hasta grubunda yas ortalamasi 27,35,6 iken kontrol grubunda 27,4+6,1
idi. VKI, serum insulin, luteinize edici hormon (LH), DHEAS, ve total testosteron degerleri
kontrol grubundan belirgin yiiksekti (p<0,05). Beck anksiyete skorlari ile serum DHEAS
seviyeleri arasinda istatistiksel olarak belirgin pozitif korelasyon mevcuttu (Pearson
r=0,4366, P=0,0001). Iki grup arasinda siirekli &fke , &fke kontrolii , disa vurulan dfke ve
icte tutulan ofke , anksiyete seviyeleri ve Beck depresyon skorlari agisindan belirgin
farkliliklar vardi (p<0,05).

Sonug: Depresyon semptomlarina gére anksiyete semptomlari ile DHEAS serum
seviyeleri arasinda otonomik sinir sistemi aracili kuvvetli iligki olmasi DHEAS'In gama
amino biitirik asit (GABA) antagonistik etkisini diisiindiirmektedir. Obezite, hirsutizm
ve infertilite PKOS hastalarinda kendine giiveni azaltarak depresif semptomlar
olusturabilir. Ek olarak hormonal seviyedeki degisiklikler direkt olarak anksiyeteye neden
olabilir. Muhtemelen depresif semptomlar bu degisikliklerin sekonder yansimasidir.
(Noropsikiyatri Arsivi 2014; 51: 328-333)
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Introduction

Polycystic ovary syndrome (PCOS) is common in reproduc-
tive age. Researchers characterize the syndrome with hirsutism,
obesity, and amenorrhea. PCOS is a syndrome of heterogeneous
nature, affecting multiple systems, particularly the endocrine
system. Although, there is a lack of clarity regarding etiopatho-
genesis, increased dehydroepiandrosterone (DHEA) and de-
hydroepiandrosterone sulfate (DHEAS) levels may have an es-
sential role in the appearance of PCOS symptoms. PCOS and
its relationships between psychiatric disorders have attracted
much attention of researchers, especially in the last 20 years.

Investigators have hypothesized that hormones change
the form or quantity of neurotransmitter receptors in the brain.
They change the sensitivity to endogenous or exogenous cir-
cumstances, which may aggravate mood disorders (1). Fava et
al. showed that hirsute women who were identified as having
abnormally raised androgen levels reported negative feelings,
such as depression, hostility, and irritability (2,3). Also, women
with PCOS reported an increase in assaultive behavior (4).

PCOS have a negative impact on psycho-social areas. For
example, the psychological and social dimensions may influence
females’ mental health in many ways (5). Assessing the relation-
ship between different aspects of this network will contribute to
the understanding of the complex nature of PCOS. The aim of this
study was to understand the relationship of these heterogeneous
biological parameters with anger, anxiety, and depression in fe-
males with PCOS during the reproductive period. The hypothesis
of this study was that anxiety levels, depression, and anger would
be greater in patients with PCOS than in healthy controls.

Method

Procedure

Forty-four female patients with PCOS and 44 body mass in-
dex (BMI)-matched healthy women participants were included
in this study, which was planned cross-sectionally. Our PCOS
diagnosis was on the basis of Rotterdam criteria (6). All of the
patients had clinical and/or biochemical hyperandrogenism,
chronic oligo-anovulation, and/or PCOS findings on ultrasonog-
raphy. PCOS was defined as the presence of 212 follicles in each
ovary, each measuring 2-9 mm in diameter, and/or increased
ovarian volume (>10 ml; Rotterdam, 2004) (6). According to these
criteria, at least two of the three criteria should be ensured for
PCOS diagnosis. Exclusion criteria consisted of Cushing’s syn-
drome, hyperprolactinemia, nonclassical congenital adrenal
hyperplasia, thyroid dysfunction, androgen-secreting tumors (6),
and patients using drugs (steroids). BMI-matched healthy wom-
en who had regular menses and had no clinical or biochemical
hyperandrogenism or PCOS were recruited as a control group
from the general population. In order to avoid confounding fac-
tors, patients who were smoking or had type 2 diabetes mellitus

uncontrolled hypertension and patients who were using an an-
ti-depressant or anxiolytic or hormonal (e.g., oral contraceptive
pill) or insulin-sensitizing medications for the last 3 months pri-
or to the study were excluded from the study. All participants
gave informed consent for the study. The research project was
approved by the regional ethical committee of Gulhane Medi-
cal Military Academy. All participants were able to understand
the questions and had the capability of filling out the self-report
scales. All participants filled out the research questionnaire form
that was prepared for the interview. The form consisted of this
information: age, marital status, age at menarche, smoking status,
and caffeine/alcohol use. Blood glucose (mg/dl), insulin (plU/ml),
follicle-stimulating hormone (FSH) (ulU/ml), luteinizing hormone
(LH) (p1U/ml), Estradiol (E2) (pg/ml), prolactin (ulU/ml), DHEAS
(mcg/dl), thyroid-stimulating hormone (TSH) (ulU/ml), triiodothy-
ronine (T3) (nmol/L), thyroxine (T4) (nmol/L), 17 OH-progesterone
(ng/ml), total testosterone (nmol/L), free testosterone (pg/ml), tri-
glyceride (mg/dl), LDL cholesterol (mg/dl), and HDL cholesterol
(mg/dl) levels of patients with PCOS and healthy women partic-
ipants were measured from fasting blood samples on an Abbott
12000 SR immunology analyzer and Olympus AU 400 autoanalyzer.
Participants completed the Trait Anger-Anger Expression Scale
(STAXI) and Beck Depression and Anxiety Inventories under the
supervision of an experienced specialist.

Beck Depression Inventory (BDI): was created by Beck and
his colleagues. The validity and reliability tests for the Turkish
version were conducted by Hisli et al. This is a Likert type self-re-
ported scale that consists of 21 items (7,8). This scale measures
and identifies emotional, cognitive, physical, and motivational
symptoms of depression objectively. Each question has 4 options
given, with scores between 0 and 3. The depression score is de-
termined by the sum of all items. The total score ranges from
0-63. If BDI total scores are less than 9, it means that there is “no
depression,” scores between 10 and 16 are considered “mild,”
17-23 is “medium,” and scores over 24 are “severe depression.”
The cut off score for BDI was taken as 17 (8,9).

Beck Anxiety Inventory (BAI): The Beck Anxiety Inventory
(BAI), created by Beck et al., is a 21-item multiple-choice self-re-
ported inventory measuring the severity of an anxiety in adults
and adolescents. The items in the BAI describe the emotional,
physiological, and cognitive symptoms of anxiety but not de-
pression; it can discriminate anxiety from depression. The BAI
requires only a basic reading level, can be used with individuals
who have intellectual disabilities, and can be completed in 5 to
10 minutes by using the preprinted paper form and a pencil. The
validity and reliability study for the Turkish version of this scale
was carried out by Ulusoy (10).

Trait Anger-Anger Expression Scale (STAXI): STAXI was
created by Spielberger and colleagues in order to determine
students’ styles of anger expression and was applied to ado-
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lescents and adults; there is no time constraint for performing
the test. The scale is a 34-item (0 to 4) Likert-type rating scale.
The trait Anger-Anger Expression Scale consists of three sub-
groups: pulse anger, anger expression, and anger control (11).
The validity and reliability study in Turkey was carried out by
Ozer (12).

Statistical Analysis

The Statistical Package for Social Sciences 15.0 (SPSS Inc.,
Chicago, IL, USA) program was used for statistical analysis of
all data. Independent samples t-test was used to compare para-
metric-impaired data for 2 groups, and Mann-Whitney U-test
was used for 2 groups and nonparametric-impaired data. We
used Pearson correlation analysis to determine the relation be-
tween parametric data and used Spearman relation analysis to
determine the relation between nonparametric data.

Results

The mean age of patients with PCOS and control subjects in
the study was 27.3+5.6 and 27.4+6.1 years, respectively. There
was no difference between the patient and control groups in
terms of the mean age of menarche (p=0.2005). The rate of caf-
feine use (59%) in the patient group was higher than in the con-
trol group (39%); on the other hand, the rate of smoking was
higherin the control group (43%) than in the patient group (25%).
The value of BMI, insulin, LH, DHEAS, and total testosterone se-
rum levels in the patient group were significantly higher than in
the control group (p<0.05). There was no significant difference
in terms of glucose (P=0.0904), although there was a significant
difference in the level of serum insulin between the two groups
(P=0.0282). Similarly, the level of thyroid hormones and lipid
profiles showed no difference in both groups (P>0.05) (Table
1). There was a weak but statistically significant positive cor-
relation between BAI score and serum DHEAS levels (Pearson
r=0.4366, P=0.0001) (Figure 1). When comparing the two groups,
there were significant differences between the two groups in
terms of trait anger, anger control, outward and inward anger,
anxiety, and BDI scores (P<0.05) (Figure 2) (Table 2).

Discussion

The relationship between psychological and biological vari-
ables for polycystic ovary syndrome is a poorly understood
area. However, recent research on this complex issue is prom-
ising in understanding the relationship between biological and
psychosocial parameters. DHEAS level and its psychological
effects have a vital role in the etiopathogenesis of PCOS. Pre-
vious authors tried to explain this mechanism. According to
these authors, the zona reticularis of the adrenal cortex syn-

Table 1. The data of both groups

Control group Patient group
meanand SD meanandSD P

n 44 44

Age (year) 27.3+5.6 27.4+6.1 0.7030°
BMI (kg/m?) 21.1£23 24.2+4.3 <0.0001°
Number of marriage 26 (%59) 30 (%68)

Age of first menstruation 12.9+1.0 13.0£0.8 0.2005°
Smoking/caffeine/alcohol use 19/17/3 11/26/4

Fasting blood glucose (mg/dL) 85+12 91+20 0.0904°
Insulin (ulU/mL) 5.9+2.2 7.97+5.66 0.0282°
FSH (plU/mL) 5.74+1.27 4.98+1.91 0.0299°
LH (plU/mL) 741+318 9.66+5.43 0.0200°

E2 (pg/mL) 66+42 59+43 0.4978°

Prolactin (ulU/mL) 10.42+4.99 10.73+5.17 0.8034°
DHEAS (mcg/dL) 231+98 282+139 0.0492:
TSH (plU/mL) 1.69:0.72 1.530.73 0.2906°
T3 (nmol/L) 2.89+0.48 3.07+0.59 0.1205°

T4 (nmol/L) 95+25 93+20 0.8093°

17 OH-progesterone (ng/mL) 1.030.71 0.80+0.48 0.0828°
Total testosterone (nmol/L) 0.34+0.14 0.410.17 0.0341°
Free testosterone (pg/mL) 2.10£0.99 2.08+0.95 0.9468°
Triglycerides (mg/dL) 107+52 110452 0.7682
LDL cholesterol (mg/dL) 121129 123153 0.8318°
HDL cholesterol (mg/dL) 46+10 45+11 0.6054°

SD: Standard Deviation, BMI: body mass index, FSH: follicle-stimulating hormone, LH:
luteinizing hormone, E2: Estradiol, DHEAS: dehydroepiandrosterone sulfate, TSH: thy-
roid-stimulating hormone, T3: triiodothyronine , T4: thyroxine.

*Unpaired t test, b Mann-Whitney U test

Table 2. The scores of control and patient group calculated
from the various scales

Control Group Patient Group
Meanand SD MeanandSD P

Trait anger score 20+2 25+4 0.00012
Anger control score 23+3 20+4 0.00072
Anger-out score 16+2 19+4 0.00012
Anger-inward score 15+3 18+4 0.0001°
Quality of life score 102+17 95+22 0.11712
Beck anxiety score 916 14+4 0.00012
Beck depression score 9+2 144 0.00012

SD: Standard Deviation
aUnpaired t test, "Mann-Whitney U test

thesizes DHEAS from dehydroepiandrosterone. Sulfotransfer-
ase catalyzes this reaction (13,14). DHEAS may cause some
psychic symptoms, such as anxiety, overly concerned thoughts,
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Figure 1. a, b. The figure shows the distribution of Beck Anxiety and Beck Depression scores in all study groups. The scatter diagram shows the
significant correlation between DHEAS and anxiety scores. There was no significant correlation between DHEAS and Beck depression scores

fear, and some physical symptoms, like dry mouth, palpitation,
headache, hyperventilation, sweating, and gastrointestinal
symptoms. In addition, the authors described the relationships
between those psychiatric symptoms, such as negative affect,
feelings of worthlessness, sense of rejection, hypersensitivity
to criticism, excessive self-examination, social unrest, and also
disturbances of sleep or appetite, and DHEAS (15,16). Progester-
one levels in Day 21 of the menstrual cycle provide information
about ovulation. If the follicle-stimulating hormone/luteinizing
hormone (LH/FSH) ratio is above 3, this favors a diagnosis of
PCOS. In PCOS cases, ovarian granulosa cells produce so much
testosterone and androstenedione that estrogen cannot trans-
form entirely. Increased LH and reduced FSH levels show the in-
hibition of aromatase activity; this inhibition causes anincrease
of androgen level and reduces the estrogen.

In this study, there was a significant correlation between
anxiety scores and the serum levels of DHEAS. Otherwise, there
was no correlation between depression score and the serum
level of DHEAS (Figure 1). This is because symptoms are direct
results of increased DHEAS in patients with PCOS. Anxiety and
depression are indirect results of this condition. We could not
find any correlation between DHEAS levels and depression
scores. The depression scores of the patient group were sig-
nificantly higher than in the control group. However, the finding
that the depression score of the patient group was significantly
higher than in the control group conflicted with result. This con-
tradiction may be due to the low sample size of this study. Addi-
tionally, increased anxiety levels may be preliminary symptoms
for depression, but this is a difficult issue to evaluate because of
the cross-sectional study design. Meanwhile, increased phys-
iological arousal and stress are the foreground, which is suit-
able with the explanations related to endocrine changes. On the
other hand, negative mood and anhedonia are common signs
in depression. Tignol et al. suggested that those depressive
symptoms, such as sorrow, hopelessness, anhedonia, psycho-

motor retardation, and decreased appetite and sexual interest,
show decreased arousal of the central nervous system (CNS).
Otherwise, fear, stress, hyperactivity, agitation, premature ejac-
ulation, and increased attention show an increased arousal
of CNS and anxiety. Some researchers suggested that DHEAS
has a GABA-antagonistic effect. Electrophysiological studies
demonstrated the GABA-antagonistic effects of DHEA, a hor-
mone secreted by the adrenal cortex, in response to adrenocor-
ticotropic hormone (ACTH) (17). DHEA is metabolized to DHEAS,
which also has a GABA-antagonist effect (17). Despite the im-
portance of the GABA receptor complex (GABA-RC) for the nor-
mal function of the CNS, data from human studies describing
the role of DHEA, DHEA-S, and other neurosteroid modulators
of the GABA-RC are limited (18,19).

GABA, the main inhibitor neurotransmitter in the CNS, plays
a crucial role in the etiopathogenesis of anxiety disorders. In
this study, we found a correlation between anxiety scores and
serum DHEAS levels. On the other hand, we could not find any
correlation between serum DHEAS and depression scores.
However, the findings of this study arise from a cross-section-
al study design and cannot eliminate the possible correlation
with depressive symptoms over time. Additionally, the sample
of this study was a young population, and patients with PCOS
may develop more depressive symptoms afterward. On the oth-
er hand, the emergence of depressive symptoms may have a
greater relationship with individual vulnerability and effects of
life events. Possible correlations between DHEAS and depres-
sive symptomatology should be investigated by longitudinal
studies. Although there is no correlation between depressive
symptom severity and serum DHEAS level, a significant differ-
ence attracted attention between groups in terms of depres-
sive symptoms. This situation may be due to social, psycho-
logical, and biological causes. According to the World Health
Organization, the incidence of infertility is 10%-15% in the
community, and it causes medical, psychiatric, psychological,
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Figure 2. The figure shows the difference between the mean scores obtained from the various scales. The difference between the control and the

patient groups can be observed in terms of scale scores

and social problems. Infertility may cause as a crisis in these
fields (20,21). When compared to the control group, trait an-
ger, anger control, outward and inward anger, anxiety, and the
BDI scores of patients with PCOS were significantly different.
It may be suggested that in patients with PCOS, this fertile pe-
riod, with the contribution of hormonal changes, may cause an
unpleasant emotional state. Emotional changes, such as irrita-
bility, stress, and anxiety, may appear in these patients. Infertile
women may also live in stress because of not having children in
reproductive age. Stressors consist of different factors, as well
as environmental factors, such as cold, infection, or trauma, as
well as individual factors, such as obesity, age, gender, insulin,
sex hormones, and adrenaline, as well as emotional factors,
such as addiction, anxiety, and anger (22). The human body
has strong adaptability to stressors, but it is not always entirely
successful. This ability depends on a broad range, consisting of
the autonomic nervous system, hypothalamic-pituitary-adrenal
axis, cardiovascular, and metabolic processes (23,24). The find-
ing that the BAI score of women with PCOS is positively cor-
related with DHEAS also reveals that experienced anxiety may
be due to hormonal imbalances. More specifically, there is no
correlation between BDI scores, anger scale, and DHEAS lev-
els. On the contrary, there is a correlation between BAl scores
and DHEAS levels. One possible explanation of this condition is
that BAI may be more successful in the prediction of somatic

components of anxiety than BDI. Thus, hormone imbalances
may affect the autonomic nervous system, and this may cause
increased somatic symptoms of anxiety. According to recent
research, while decreased DHEAS has GABA tonic effects
(25), increased DHEAS levels show GABA-agonistic effects. In
a study, animals showed aggressive behavior when exposed
to DHEAS (26). As a result, anxiety symptoms show a stronger
relationship, compared to depression symptoms, with the level
of DHEAS via the autonomic nervous system, considering the
GABA-antagonistic effect of DHEAS. The increase of androgen
levels causes the suppression of FSH and leads to a vicious
cycle. Some studies describe these mechanisms with the in-
crease of androgen in patients with PCOS (27,28). In this study,
DHEAS and total testosterone levels in women with PCOS were
significantly higher than in the controls. These findings show
that women with PCOS are under hormonal oppression. After
all, undoubtedly, these hormonal changes affect the emotional
state of the patients. Dokras et al. suggested that the impaired
psychosocial functions in patients with PCOS are associated
with frustration feelings and anxiety (29).

In conclusion, while looking from a psychological aspect,
obesity, hirsutism, and infertility may reduce self-confidence
and cause depressive symptoms. In addition, hormonal changes
may cause anxiety directly. Possibly, depressive symptoms are
a secondary reflection of these changes.
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