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Objective: The current study aimed to investigate the psychopathology behind gynecomastia and potential associated
problems regarding self-esteem and body perception, and the relationships of these variables with sex steroid levels
in adolescents with pubertal gynecomastia.

Methods: The study included 50 normal weight male adolescents aged between 11 and 18 years with gynecomastia
but without any chronic organic pathology, and 50 healthy pubertal male adolescents matched for age. The adolescents
underwent psychopathology assessment by Development and Well-Being Assessment interviews; self-esteem was as-
sessed using the Rosenberg Self-Esteem Scale; body perception was evaluated using the Body Image Perception Scale,
and the relationship between these variables and sex steroid levels were explored.

Results: The results of the study revealed that the gynecomastia group had significantly greater internalization disorder
(x* = 12.96, p < 0.001), and impairments in self-esteem (z = —1.975, p = 0.024) and body perception (z = —2.286,
p = 0.022), and these variables were correlated with the gynecomastia stage. In the study group, cortisol levels were
significantly higher (z = —2.330, p = 0.02) in adolescents with internalization disorder compared to those without,
and cortisol levels increased in parallel with increased gynecomastia duration (r = 0.386, p = 0.006).

Conclusion: In our study, we found that gynecomastia, depending on its stage, may lead to internalization disorder
and impair self-esteem and body perception. It was found that there was no direct relationship between these parameters
and sex steroids in pubertal gynecomastia, except for high cortisol levels in adolescents with internalization disorder.
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INTRODUCTION community in a range of 30—60% [1,2]. In the scientific

literature, it is reported that pubertal gynecomastia usu-

Gynecomastia is defined as the concentric growth of ally begins between the ages of 10 and 12 years, reaches

one or both breasts due to the proliferation of the glan-
dular component of the breast in the male [1]. Studies
have shown that pubertal gynecomastia is seen in the
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the highest frequency between 13 and 14 years, and in-
volution occurs in most cases between the ages of 16 and
17 years [3]; however, about 10% of cases are persistent
(2].

Several factors are thought to be responsible for the eti-
ology of pubertal gynecomastia. It has been emphasized
that the balance between the levels of sex steroid hor-
mones such as estrogen and androgen may be the most ef-
fective mechanism in the etiology of gynecomastia, and
several mechanisms such as increased estrogen pro-
duction (increased serum and tissue concentration), de-
creased androgen production or hypersensitive breast tis-
sue may be effective [4,5].
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Physical changes in adolescence have the potential to
affect psychosocial development. Since it is incompatible
with the male sex, gynecomastia may cause psychosocial
difficulties and disrupt normal psychological develop-
ment in this period [6,7]. Also, gynecomastia can lead to
avoidance of activities where the body will be prominent
and problems in all areas of interpersonal relations, po-
tentially leading to decreased quality of life [8]. In the lit-
erature, psychopathologies such as depression, anxiety,
social phobia, suicidal ideation, social isolation, school
attendance problems, eating disorders, aggressive behav-
ior, and a significant deterioration in social and academic
processes have been reported in adolescents with pu-
bertal gynecomastia [7-11].

Self-esteem is one of the basic structures that constitute
adolescentive life, in other words, the core of one’s iden-
tity, which determines the thoughts, feelings, and behav-
iors of an individual [12]. It has been reported that impair-
ment of self-esteem may lead to the development of iden-
tity confusion, psychosomatic disorders, depression, eat-
ing and behavior disorders, and suicide [13-15]. Body
perception is defined as a multidimensional structure with
perceptual, affective, and cognitive components, and rep-
resents what someone thinks, feels, and behaves with re-
gards their physical appearance. Body perception is
thought to affect the emotional life and behavior of the in-
dividual, and it has been reported that the development of
strategies to cope with difficult situations and social inter-
action are also affected [16,17]. Recent studies have shown
that gynecomastia has adverse effects on the self-esteem
and body perception of adolescents [7,18].

Sex steroid hormones, which are thought to play a role
in the etiology of gynecomastia, are also known to affect
brain development and the etiology of neurodevelop-
mental disorders and may influence the development of
psychiatric disorders during or after adolescence. The sig-
nificant difference between the sexes after adolescence in
terms of prevalence of psychiatric disorders suggests that
sex hormones play a role in these disorders, but research
on the underlying mechanisms is very limited. Gonadal
hormones are thought to directly affect all neurotrans-
mitter systems [19,20]. Studies reporting higher rates of
anxiety disorders and major depressive disorder (MDD) in
individuals with low testosterone levels support the claim
that testosterone has positive effects on mental health
[21]. In addition, several studies have also shown hypo-

thalamus-pituitary-adrenal (HPA) axis irregularities in
mood disorders [19].

To our knowledge, although there are limited studies
on the frequency and diversity of psychopathologies in
adolescents with gynecomastia, there are no studies on
the determination of the biologic and psychosocial factors
that may lead to the development of psychopathologies in
these adolescents. The effects of self-esteem, body percep-
tion, and sex steroid hormones on susceptibility to psy-
chopathology are not fully understood in gynecomastia.
The aim of this study was to investigate the relationship
between the development of psychopathologies and self-
esteem, body perception, sex steroids, and other difficulties
experienced due to gynecomastia. In addition, to de-
termine the frequency and diversity of psychopathologies
in individuals diagnosed as having gynecomastia.

METHODS

The study included a study group comprising 50 males
who were admitted to Ataturk University Medical Faculty
Pediatric Endocrinology Polyclinic between May 2013
and April 2015 with bilateral gynecomastia, who had no
diagnosed any additional endocrinological, neurological,
and psychiatric diseases. A control group consisting of 50
males with no gynecomastia and no additional endo-
crinological, neurological, and psychiatric diseases. Partici-
pants were in the normal weight range and aged between
11 and 18 years. None of the participants were using any
psychotropic drugs or steroid drugs that may have af-
fected their psychological or biological parameters.
Informed consent was obtained from all participants and
their families.

The participants were asked to complete a sociodemo-
graphic data form that had been prepared for the study. In
order to determine the frequency and diversity of psycho-
pathologies, the Development and Well-Being Assessment
(DAWBA) interview was applied to participants and their
families and a clinical evaluation was performed by a
child and adolescents psychiatrist. Psychopathologies
were assessed under two groups including internalization
disorders and externalization disorders. In addition, the
Rosenberg Self-Esteem Scale (RSES) and Body Image
Perception Scale (BIPS) were used to assess the adoles-
cents’ self-esteem and body perception. Blood samples
were collected to determine the levels of thyroid-stimulat-
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ing hormone (TSH), free T4, follicle-stimulating hormone
(FSH), leutinizing hormone (LH), estradiol, total testoster-
one, prolactin, dehydroepiandrosterone sulfate (DHEA-S),
cortisol, and sex hormone-binding globulin (SHBG), which
were determined to be effective in the etiology of gyneco-
mastia in the scientific literature.

Ethical approval for this study was obtained from
Ataturk University Medical Faculty Ethics Committee on
May 2nd, 2013 (4/14).

Instruments

Sociodemographic data form

The sociodemographic data form included questions
regarding the adolescents” sociodemographic data, rec-
ognition time of gynecomastia, and difficulties experi-
enced due to gynecomastia.

Development and Well-Being Assessment

DAWBA is a package of interviews, questionnaires,
and rating techniques designed to generate psychiatric di-
agnoses in young people aged 5—17 years [22]. The in-
strument was translated and validated in Turkish by
Dursun et al. [23]. DAWBA combines closed and open-
ended questions about common child psychiatric dis-
orders and their impact. Interviews can be administered
either by interviewers or by computers. In this study, we
used the computer-assisted self-administered form of
DAWBA. In this study, an experienced child psychiatry
who also validated the instrument made the diagnoses.

Rosenberg Self-Esteem Scale

RSES was developed by Rosenberg [24] in 1965 as a
measure of self-esteem for adolescents. It is a global meas-
ure to assess positive and negative feelings about self. All
10 items are answered using a 4-point Likert scale format
ranging from ‘strongly agree’ to ‘strongly disagree’. The
Turkish validity and reliability studies were conducted by
Cuhadaroglu [25]. Higher scores represent lower self-esteem.

Body Image Perception Scale

BIPS was developed by Secord and Jourand [26] in
1953, and the validity and reliability of the Turkish ver-
sion were verified by Hovardaoglu [27] in 1993. BIPS in-
cludes 40 items and higher points represent an increase in
positive evaluation.

Hormone Analysis

Four ml venous blood samples were collected by a reg-
istered nurse from the antecubital vein to biochemistry
tubes in the morning (at 09.00—11.00) after at least 10
hours of fasting. Serum TSH, free T4, FSH, LH, estradiol,
total testosterone, prolactin, DHEA-S, cortisol, and SHBG
were measured with the chemiluminescence method us-
ing kits from DXI 800 model (Beckman Coulter, Brea, CA,
USA) fully automated hormone autoanalyzer. The costs of
the kits were covered by the Ataturk University Scientific
Research Project (2013/239).

Statistics

All analyses were performed using SPSS 20.0 (IBM Co.,
Armonk, NY, USA). Statistical significance was defined as
p < 0.05. We used the Kolmogorov—Smirnov test to ana-
lyze the normality of the data distribution. Either the
Mann —Whitney U test or Student’s ¢ test were used de-
pending on the distribution. Group differences were esti-
mated using Pearson’s Chi-square test and Fisher’s exact
test on categorical variables. We used Pearson’s correla-
tion analysis to identify correlations between numeric da-
ta of the study. Bonferroni correction was used to adjust
the p values for multiple comparisons.

RESULTS

There were no statistically significant differences be-
tween the study group and the control group in terms of
age, height, body weight, body mass index (BMI), and socio-
economic income levels (all p > 0.05). The age, height,
body weight, and BMI of the adolescents are shown in
Table 1.

When the groups were compared in terms of psychopa-
thologies, there were 34 adolescents with internalization
disorder in the study group and 16 adolescents with in-

Table 1. Clinical and demographic characteristics of the study and
control groups

_— Study group Control group
Characteristic (n = 50) (n = 50) p value
Age (yr) 13.7+£1.5 13.8+1.6 0.633
Weight (kg) 54,5+ 11.4 52.5+11.1 0.339
Height (cm) 161.4 +10.5 1623 +11.8 0.831
BMI (kg/mz) 20.6 £2.6 19.6 + 2.1 0.812

Values are presented as mean =+ standard deviation.
BMI, body mass index.
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ternalization disorder in the control group. The ratio of in-
ternalization disorders was significantly higher in the
study group (X* = 12.96, p < 0.001). Six adolescents in
the study group and 10 adolescents in the control group
were diagnosed with externalization disorder. There was
no significant difference between the groups in terms of
externalization disorders (p > 0.05).

The RSES scores were found to be statistically sig-
nificantly higher (lower self-esteem) (z = —1.975, p =
0.024), and BIPS scores were significantly lower (z = —
2.286, p = 0.022) in the study group than in the control
group. The RSES scores and BIPS scores are shown in
Table 2.

In the study group, BIPS scores were found to be neg-
atively correlated (r = —0.448, p = 0.001), and RSES
scores were positive correlated (r = 0.307, p = 0.03) with
the stage of gynecomastia.

The mean duration of diagnosis of gynecomastia was
12.9 months. There was no significant correlation be-
tween the duration of gynecomastia and RSES scores (p >
0.05), whereas there was a significant negative correlation
between the duration of gynecomastia and BIPS scores (r =
—0.306, p = 0.031).

Table 2. RSES and BIPS scores

Distribution of the Study Group by Tanner Stage,
Duration of Gynecomastia, Internalization Disorder, and
Difficulties Experienced due to Gynecomastia are shown
in Table 3.

When we compared adolescents who had and had not
difficulties experienced due to gynecomastia, in the study
group, we found that the group who experienced diffi-
culties had a significantly higher ratio of internalization
disorders (X2 = 4.427, p = 0.035) and longer duration of
gynecomastia (t = 2.214, p = 0.032). These difficulties are
tenderness and/or pain in the chest, being ridiculed, diffi-
culty finding and choosing clothes, embarrassment by be-
ing close with people, problems in sports classes, and
hunching.

When the groups were compared in terms of biologic
parameters; testosterone levels were significantly lower in
the study group (z= —2.358, p=0.018); the estradiol/tes-
tosterone ratio was higher in the study group, but this dif-
ference was not statistically significant (p > 0.05). There
was no statistically significant difference between the groups
in terms of TSH, FSH, LH, prolactin, DHEA-S, cortisol, SHBG
levels, DHEA-S/testosterone, and DHEA-S/E2 ratios (all p >
0.05). There was no significant relationship between sex

Study group Control group
Variables p value
Mean + SD Median  Min—Max Mean + SD Median Min—Max
RSES score 2.36 +£1.56 2 0—6 1.64+1.15 1 0—4 0.024
BIPS score 145.68 + 27.28 2 67—190 157.78 + 19.06 155.5 124—-199 0.022

RSES, Rosenberg Self-Esteem Scale; BIPS, Body Image Perception Scale; SD, standard deviation.

Table 3. Distribution of the study group by Tanner stage, duration of gynecomastia, internalization disorder, and difficulties experienced due to

gynecomastia

Variables Adolescents

internalization disorders

Adolescents with difficulties
experienced due to gynecomastia

Adolescents with

Tanner stage

1 6
2 22
3 21
4 1
Duration
< 3 months 7
3—6 months 9
6 months—1 year 5
1—2 years 18
> 2 years 1

1(16.7) 1(16.7)
13 (59.0) 8 (36.4)
19 (90.5) 10 (47.6)

1 (100) 1 (100)

4(57.1) 0(0)

4 (44.4) 4 (44.4)

4 (80.0) 3 (60.0)
12 (66.7) 6(33.3)
10 (90.9) 7 (63.6)

Values are presented as number only or number (%).
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steroids and having any psychopathology (p > 0.05). A
positive correlation was found between the duration of
gynecomastia and serum cortisol levels (r = 0.386, p =
0.006).

When the adolescents with internalization disorder and
the other members in the study group were compared,
those with internalization disorder had significantly lon-
ger durations of gynecomastia (z = —2.330, p = 0.02),
more advanced stage of gynecomastia (t = 4.102, p <
0.001), higher RSES scores (lower self-esteem) (t = 2.390,
p =0.019), lower BIPS scores (z = —2.808, p = 0.005),
and higher serum cortisol levels (z = —2.330, p = 0.02).
There was no significant difference between the diag-
nosed group and the non-diagnosed group in terms of ex-
ternalization disorders in the study group (p > 0.05). The
significant association between internalization disorder in
adolescents and gynecomastia stage and BIPS scores re-
mained after applying the Bonferroni correction.

DISCUSSION

In this study, we investigated the psychopathology of
and self-esteem and body perception in gynecomastia,
and the relationships between thesse variables and sex
steroids in 11 —18 year-old adolescents with gynecomastia.
To the best of our knowledge, this is the first study to in-
vestigate the biologic and psychosocial factors associated
with the development of any psychopathology in adoles-
cents with gynecomastia.

One of the most important findings of this study is that
adolescents with gynecomastia have significantly more
internalization disorders than those without gynecomastia.
Although there are case reports of adolescents with gyne-
comastia who presented with depression, anxiety, eating
disorders, and aggressive behaviors in the literature, we
found only one case report using validated psychiatric in-
struments for the evaluation of adolescents [7-10,28].
Schonfeld [8] reported symptoms of anxiety in about half
of 25 adolescents with gynecomastia. Kinsella et al. 7]
compared 24 adolescents with gynecomastia aged be-
tween 12 and 18 years with the general population in
terms of anxiety, depression, and social phobia and found
that all of the adolescents were diagnosed according to
the Diagnostic and Statistical Manual of Mental Disorders-IV.
The diagnoses were determined as adjustment disorder
(79.2%), anxiety disorder (16.7%), dysthymia (16.7%),

generalized anxiety disorder (4.2%), and social phobia
(4.2%). In our study, similar to the literature, we found
that the ratio of psychopathologies, especially internal-
ization disorders, was significantly higher in the study
group.

In the literature, it was emphasized that gynecomastia
might impair normal psychological development, have
negative effects on self-esteem and sexual identity, and
that these adolescents might experience at least one ad-
justment disorder, and psychiatric treatment for adoles-
cents with gynecomastia was recommended in addition
to medical treatment [7]. Similarly, our findings revealing
that those with internalization disorders have a longer du-
ration of gynecomastia and lower levels of self-esteem
and body perception, lay emphasis on the importance of
early intervention in these adolescents.

Adolescence is considered to be the most critical proc-
ess regarding the development of self-esteem. In this peri-
od, adolescents experience significant changes in rela-
tions with parents and their immediate surroundings,
which are thought to have important effects on self-es-
teem [29]. In a study by Kinsella et al [7], it was de-
termined that the majority of adolescents with gyneco-
mastia reported a decrease in their self-esteem, and these
adolescents reported a negative self-image. Although
many publications in the literature have indicated that gy-
necomastia may reduce self-esteem, only one study eval-
uated self-esteem using a standardized scale. Nuzzi et al.
[18] used the RSES and found that adolescents with gyne-
comastia had lower self-esteem than those without
gynecomastia. We found self-esteem to be significantly
lower in the study group, and as opposed to body percep-
tion, we found no statistically significant relationship be-
tween self-esteem and duration of gynecomastia, whereas
we found a statistically significant positive correlation be-
tween the stage of gynecomastia and self-esteem. This re-
sult suggests that self-esteem is affected by the stage of gy-
necomastia rather than the duration of gynecomastia. As
mentioned above, it can be interpreted that gynecomastia
at a level that disturbs the external visual image and body
perception may also directly affect self-esteem.

Adolescence is a period when great changes in an in-
dividual’s body are experienced and the awareness of the
body increases [16]. During adolescence, normal physio-
logic changes can be experienced as well as changes that
can be considered as a medical condition such as
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gynecomastia. Gynecomastia may present as an im-
portant problem that can affect body perception as well as
self-esteem because this is not a compatible situation for
male sex [30]. Similar to the literature, we found that the
body perception scores of the study group were sig-
nificantly lower and decreased as the duration of gyneco-
mastia prolonged.

Self-esteem and body-perception are closely related
concepts and affect each other within a cause-effect rela-
tionship [31]. In accordance with the literature, we ob-
served a significant relationship between body perception
and self-esteem.

In our study, the significantly lower body image scores
and self-esteem scores of adolescents diagnosed as hav-
ing an internalization disorder in comparison with adoles-
cents without an internalization disorder may be related
to the development of psychopathologies. Decrease in
self-esteem, distorted body perception, difficulties experi-
enced in social environments, and the way adolescents
perceived themselves could have all supported the devel-
opment of disorders.

It has previously been shown that the level of psycho-
logical effects of gynecomastia can vary from stage 1 to
stage 4 [6,7]. In our study, we found that as the stage gyne-
comastia increased, self-esteem decreased, body-percep-
tion worsened, and the duration of gynecomastia became
longer. Additionally, the incidence of internalization dis-
orders was found to increase as the stage of gynecomastia
increased. Furthermore, the finding that the significant as-
sociation between gynecomastia stage and internal-
ization disorder after applying the Bonferroni correction
may suggest that disease stage is an important factor for
the development of internalization disorder. However,
Nuzzi et al. [18] emphasized that the stage of gynecomas-
tia was not effective in determining psychosocial adjust-
ment problems and the degree of impairment.

Gynecomastia may also cause many problems in ev-
eryday life. In the literature, adolescents with gynecomas-
tia described swelling and tenderness in the early phase.
As the duration of gynecomastia is prolonged and the
breast disc becomes more apparent, emotional findings
are added [32]. Esenboga et a/. [30] reported that adoles-
cents with gynecomastia preferred to abstain from sports
activities such as swimming, and wore large clothes and
requested urgent solutions before the summer holidays
began. In a study conducted by Kinsella et a/. [7], adoles-

cents with gynecomastia reported that gynecomastia
caused significant impairment in their social and/or aca-
demic functioning and that they were ridiculed by others.
In our study, in addition to the difficulties experienced, it
was determined that the longer the duration of gyneco-
mastia, the greater the risk of experiencing difficulties in
daily life. These difficulties include tenderness and/or
pain in the chest, being ridiculed, difficulty in finding and
choosing clothes, embarrassment by being close with
people, problems in sports classes, and hunching.
Significantly more internalization disorders have been
identified in adolescents who experience one or more of
these difficulties due to gynecomastia. When all of the
findings were evaluated as a whole, similar to the liter-
ature, it can be suggested that gynecomastia may cause
various difficulties in daily life. Our findings suggest that
in the context of psychosocial support for gynecomastia,
handling the difficulties experienced in life may be pro-
tective against the development of psychopathologies.

Several studies showed that serum testosterone levels
may be effective in the etiopathogenesis of gynecomastia.
In a longitudinal study by Biro et al. [33], free testosterone
levels in individuals with gynecomastia at 6 months be-
fore the diagnosis and at the beginning of gynecomastia
were found to be significantly lower than in those without
gynecomastia. In accordance with the literature, the total
serum testosterone levels of the adolescents with gyneco-
mastia in our study were significantly lower than in con-
trol groups. Testosterone is a hormone that can affect all
organs and systems and it may have important effects on
many aspects of life. A number of studies have examined
the relationship between testosterone and psychopathol-
ogies [34]. It has been reported that testosterone levels de-
creased in males in various stress-causing conditions such
as tournaments, examinations, and various encountered
troubles, and then increased with the disappearance of
the stress factor. The decrease of testosterone levels after
exposure to stressors may be due to a decreased secretion
of LH or lack of adequate response at the pituitary level
[34]. In our study, although lower testosterone levels and
more psychopathologies were determined in the study
group when compared with the control group, suggesting
a possible relationship between testosterone and psycho-
pathologies, we found no significant relationship between
having any psychopathology and testosterone levels.

It has been well documented that the HPA axis is acti-
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vated and cortisol is released in response to stress. This re-
sponse occurs in the event of physical stress and during
psychologically disturbing events. Data regarding psy-
chological stress and HPA-axis response in the adolescent
population are limited. When adolescents with depres-
sion were compared with healthy controls, it was found
that those with depression had higher cortisol levels dur-
ing the day and gave irregular responses to the dex-
amethasone suppression test [35]. In a prospective study
of adolescents with a high risk of psychopathology, daily
morning cortisol peak levels were found to be sig-
nificantly higher and MDD developed in these adoles-
cents in the following period [36]. HPA-axis disorder is
not only specific to depression, it is also important in other
disorders such as post-traumatic stress disorders and so-
cial anxiety [35]. In our study, cortisol levels in the group
with internalization disorders were significantly higher
than the group without an internalization disorder. In ad-
dition, as an important finding, we found that cortisol lev-
els were significantly associated with the duration of
gynecomastia. These findings may suggest that cortisol
can play a role in internalization disorder in adolescents
with gynecomastia. There is a need for further studies to
clarify the role of cortisol in psychopathologies that may
develop in adolescent with pubertal gynecomastia.

Although our study provides some valuable in-
formation about the structure of gynecomastia that affects
daily life and disrupts functionality, the limitations of our
study should be considered. The first limitation of the
study is that the sample size is relatively small. Other limi-
tations of the study include the fact that measuring values
in the morning may be insufficient to reflect the 24-h hor-
mone levels because the measured hormones have circa-
dian rhythms, and the age group of the individuals in-
volved in the study was adolescence, when biologic
changes occur and sensitivity to psychosocial factors
increases. This should be taken into account when mak-
ing general conclusions from the study results. The
strengths of the study include being a randomized, con-
trolled trial, and the exclusion of obese adolescents be-
cause obesity may have possible effects on the develop-
ment of psychopathologies through biologic and psycho-
social factors.

It should be taken into account that gynecomastia may
cause psychopathologies that impair functionality, and it
may lead to adverse effects on self-esteem and body per-

ception in the adolescents. As far as we know, our study is
the first in the literature to include clinical interviews and
structured interviews in terms of all psychopathologies.
With regards to the literature and our study findings, we
conclude that gynecomastia is a psychoendocrine dis-
order and similar to psychiatric diseases, psychosocial
stressors on genetic and biologic bases may contribute to
the development of psychopathologies. In our study, al-
though the gynecomastia group had significantly greater
psychopathologyies, there was no direct relationship be-
tween impairments in self-esteem and body perception
and sex steroids. However, gynecomastia duration and
stage were found to be more effective on psychopathol-
ogy, self esteem, and body perception in gynecomastia. It
was found that cortisol was higher in adolescents with in-
ternalization disorder in the study group and was asso-
ciated with gynecomastia duration.

It should not be forgotten that informing adolescents
and their families about the disease process and the psy-
chiatric problems that may develop, and encouraging be-
havioral approaches that may improve self-esteem and
body perception in the early phase can contribute to the
prevention of future psychopathologies, as well as the de-
terioration of difficulties experienced.
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