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ABSTRACT The researchers investigated the relationship between intense training, the catechol-O-
methyltransferase (COMT) Val108/158Met gene polymorphism, and alexithymia. Eighteen female and 77 male
athletes were included. The Toronto Alexithymia Scale (TAS) questionnaire and polymerase chain reaction method
were used to evaluate alexithymia and the COMT gene Val108/158Met polymorphism, respectively. Fifteen
(15.8%) subjects were evaluated as alexithymic and 80 (84.2%) were non-alexithymic according to the TAS. The
COMT Vall08/158 Met gene polymorphism frequencies were as follows: 17.9% Met/Met, 50.5% Val/Met, and
31.6% Val/Val. No difference were observed among training intensity, the COMT Vall08/158 Met gene polymorphism,
and alexithymia(p > 0.05). However, 60% of the alexithymic subjects trained intensively and only 6.7% trained
lightly. Intensive and light training rates for non-alexithymic athletes were 46.3% and 20%, respectively. The Val/
Val and Met/Met genotyping rates for athletes engaged in intensive training were 32.6% and 29.3%. In conclusion,
no significant relationship was observed among TAS scores, the COMT gene polymorphism, and training intensity.

INTRODUCTION

Alexithymia is characterized by a difficulty
describing and identifying emotions (Taylor et
al. 2003). Although it was initially used to ex-
plain symptoms observed in people with psy-
chosomatic disorders (Blanchard et al. 1981),
today it often includes not only these patients
but also people with other mental and physical
disorders (Lumley et al. 1996; Topsever et al.
2006; Joyce et al. 2013) as well as healthy indi-
viduals (Borsci et al. 2009; Heinzel et al. 2012).

A relationship between sports and al-
exithymia has been proposed by researchers.
However, only a few studies have been con-
ducted on this issue. People with alexithymia
can notice their feelings more easily in highly
risky events that involve feelings such as anxi-
ety. An alexithymic person may engage in haz-
ardous activities to overcome anxiety such that
there is a decrease in their anxiety at the end of
the competition. These people deliberately pre-
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fer to participate in high risk fields and environ-
ments to regulate their feelings (Woodman et al.
2008; Allegra et al. 2007; Lafollieet al. 2007; An-
dresetal. 2014).

The findings observed in subjects with al-
exithymia have been argued to occur in frontal
lobe functional disorders (Mc Donald et al. 1990;
Sanchez-Navarro et al. 2005). A decrease in the
expression of feelings is observed in people with
frontal lobe damage (Struss et al. 1992). The ven-
tromedial prefrontal cortex of the brain is con-
cerned with affection. Findings of alexithymia
such as decreased cognition and affection are
related to this area (Lane et al. 1998; Schafer et
al. 2007). There is also a connection between
basal ganglia and prefrontal structures of the
brain provided by dopamine (Alexander et al.
1990). Dopamine in the synaptic area is broken
down by the catecholamine O-methyl transferase
(COMT) enzyme. Low enzymatic activity occurs
if a functional polymorphism (COMT Val108/
158Met) is formed in the 158" codon of the gene
that codes COMT (settled in 22q11.2 chromo-
some) if it contains a homozygous (Met) allele;
however, enzymatic activity is high if it contains
a homozygous (Val) allele. This functional poly-
morphism in the COMT gene causes 3—4 fold
differences in enzyme activity. The Met allele
leads to an increase in cognitive abilities and
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those related to the prefrontal area (Bilder et al.
2002; Egan et al. 2001). The decrease in dopam-
ine levels in the prefrontal area is probably re-
sponsible for the cognitive and affective differ-
ences that are among the major characteristics
of alexithymia (Ham et al. 2005). A relationship is
observed between alexithymia and the COMT
Val108/158Met polymorphism (Ham et al. 2005).
A selective effect of the COMT polymorphism
is seen in the prefrontal area. As a result, extra-
cellular dopamine in the prefrontal cortex is bro-
ken down by COMT (Meyer-Lindenberg et al.
2005). The homozygote Met polymorphism in
the COMT gene slows dopamine breakdown
leading to an increase in prefrontal cortex func-
tion (Egan et al. 2001). Neurobiological theories
that propose the pathogenesis of alexithymia
have been presented in many studies. Among
these are the breakdown of communication be-
tween the limbic and neurocortical systems,
right hemisphere malfunctions, and disruption
of the inter-hemispheral communication and
dopaminergic pathway connections in the pre-
frontal area.

The purpose of this study was to investi-
gate the relationship between alexithymia and
the COMT Val108/158Met gene polymorphism
in individuals involved with intensive sports
activities.

METHODOLOGY

Ninety-five subjects who participated in
sports volunteered for this study. The research-
ers obtained written informed consent from all
participants. Their right to refuse to participate
in the study or to leave at any point was stated,
and they were assured that their data would be
kept confidential.

Socio-demographic Information Form

In the information form that was designed
to obtain information regarding the subjects’
sociodemographic attributes, name-surname,
age, gender, sport engaged in, and weekly train-
ing hours were asked. Training < 10 hours was
considered low, 10-15 hours as moderate, and >
15 hours as intensive.

Toronto Alexithymia Scale (TAS)

The TAS is a self-report measure developed
by Taylor et al. (1990) that consists of 26 ques-

tions. Answers are marked on 5-point Likert
scale. Total scores obtained range between 26
and 130. Individuals with scores > 74 were con-
sidered alexithymic; those with scores d” 62 were
considered non-alexithymic. Validity and reliabil-
ity tests were carried out in Turkish by Dereboy
(1990). In this study, the internal consistency
coefficient of the scale was 0.65 and the re-test
reliability coefficient was 0.71. The scoring meth-
od of the TAS Turkish adaptation is different
from that of the original version. A 5-point Likert
scale system was employed in the original ver-
sion, whereas a compulsory choice and answer
system is used in the Turkish form. The cutoff
score of the scale was 11. Those with a score >
11 were considered alexithymic.

Molecular Analysis

Genomic DNA was extracted from 200 pl of
EDTA-anticoagulated peripheral blood leuco-
cytes using the QIAmp Blood Kit (QIAGEN,
Valencia, CA, USA). The COMT gene polymor-
phism was detected by polymerase chain reac-
tion (PCR) and Nla 11 digestion following the
method of Yim et al. (2001).

The primers used were 52 -forward- TCGTG-
GACGCCGTGATTCAGG-32

52 -reverse- AGGTCTGACAACGGGTCAG-
GC-32

DNA was amplified for 35 cycles. Each cycle
was comprised of denaturation at 95°C for 45
seconds, annealing at 55°C for 30 seconds, ex-
tension at 72°C for 90 seconds, and a final exten-
sion time of 10 minutesat 72°C. Theinitial dena-
turation stage was carried out at 95°C for 10 min-
utes. The PCR products were digested with the
restriction enzyme Nla 1l at 37°C overnight. Nla
I11 digests the PCR products from Val/Val ho-
mozygous individuals into 114-, 83-, and 20-bp
fragments and from Met/Met homozygous indi-
viduals into 96- and 83-bp fragments. The di-
gested PCR products were visualized on ethidi-
um bromide-stained agarose gels that had been
subjected to electrophoresis.

Statistical Analysis

Data were collected in the Microsoft Office
XP Excel program and statistical assessments
were evaluated using the SPSS 11.0 (SPSS 2001)
statistical package. Number and percentage dis-
tributions, reliability (Cronbach’s alpha) and
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material analysis, and Pearson’s correlation test
were employed. The t-test, one-way analysis of
variance and chi-square test were used to com-
pare the different groups. Cross table interpre-
tation was used to examine the reversal varia-
tion in the TAS groups (divided the three groups
in themselves) Linear trend analysis was used
to assess the COMT gene genotypes from low
to high or from medium to high [Remark 2]. Ap <
0.05 was considered significant.

RESULTS

The distribution of the subjects by gender
was 18 (18%) females and 77 (77%) males.

The age distribution was: 27 (28.4%) < 19
years, 50 (52.6%) 20-25 years, and 18 (18.9%) >
26 years. Seventeen (17.9%) of the subjects
trained at a low level, 32 (33.7%) at a medium
level, and 46 (52.6%) at an intense level.

The distribution of the subjects for the
COMT Vall08/158 Met gene polymorphism was
17 (17.9%) with Met/Met alleles, 48 (50.5%) with
Val/Met alleles, and 30 (31.6%) with \al/Val alle-
les.

The subjects were distributed by TAS score
as 80 (85%) non-alexithymic and 15 (15%) al-
exithymic.

No significant differences were observed
between the TAS scores of subjects with differ-
ent allele structures; however, the group with
the Val/Val allele structure had a higher TAS
score (Table 1). No significant relationship was
found between weekly training hours and TAS
score (p > 0.05) (Table 2). No relationship was
observed between weekly training hours and
the COMT Vall08/158 Met gene (p > 0.05) (Table
3). No significant relationship was found be-
tween weekly training hours and the COMT
Vall08/158 Met gene or TAS scores (p > 0.05)
(Table 4).

No significant difference was observed be-
tween TAS scores of the different age groups (p

Table 1: Groups by TAS score and Comt Val 158
Met Gene

(n) TAS score Standard P
average deviation
VAL/VAL 30 8.20 3.718
VAL/MET 48 6.77 3.726
MET/MET 17 7.53 4.389
Total 95 7.36 3.859 0.279

TAS: Toronto alexithymia score, COMT: catecol O-
methyltransferase

Table 2: Weekly training hours and TAS scores

Weekly training Non- Alexithymic

hours alexithymic (n) (n)

Low 16 1

Moderate 27 5

Intensive 37 9

Total 80 15
P<0.05

COMT: catecol O-methyltransferase

Table 3: Weekly training hours and Comt Vall08/
158 Met Gene

Weekly training VAL/ VAL/ MET/

hours VAL(n) MET(n) MET(n)

Low 4 12 1

Moderate 11 16 5

Intensive 15 20 11

Total 30 48 17
P<0.05

COMT: catecol O-methyltransferase

Table 4: Weekly training hours and Comt Vall08/
158 Met Gene and TAS scores

Groups by Weekly VAL/ VAL/ MET/
TAS score training VAL(n) MET(n) MET(n)
hours
Non- Low 3 12 1
alexithymic Medium 8 14 5
Intensive 13 16 8
Total 24 42 14
Alexithymic  Low 1 0 0
Moderate 3 2 0
Intensive 2 4 3
Total 6 6 3
P<0.05

TAS: Toronto alexithymia score, COMT: catecol O-
methyltransferase

>(0.05). Subjects who were < 19 years had higher
TAS scores. No significant difference was ob-
served between the age groups and the COMT
Vall/08158 Met gene. Although no significant
difference was observed between the groups
by age and gender (p > 0.05), male subjects were
more alexithymic compared to that of female sub-
jects. No significant relationship between gen-
der and the COMT Vall/08158 Met gene was
observed (p > 0.05).

DISCUSSION

The purpose of this study was to identify a
relationship between alexithymia and COMT
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Val108/158Met gene polymorphism in individu-
als who participated in intensive sports activi-
ties. Eighteen women and 77 men were included.

The ratio of female subjects participating in
the study was 18.9%, which was quite low.
However, according to official data, the ratio of
female athletes is changing year by year and is
currently 20-30%. In Turkey, active participa-
tion by female athletes in sports activities is less
than that in developed countries, and there are
regional differences as well. Thus, the ratio of
female athletes participating in the current study
was compatible with the country’s data. The
ages of the participating athletes were 13-46
years (average, 21.97 years). Considering that
the athletes were engaged in sports actively, it
appeared that the age average was appropriate.

The researchers determined that 15.8% of the
subjects were alexithymic based on their TAS
scores. A limited number of studies are available
on alexithymia among athletes. The ratio of ath-
letes considered to be alexithymic according to
TAS scores in Woodman et al. (2009) was 13.7%,
which agreed with this result. The prevalence of
alexithymia in normal individuals was 5% in an
article by Blanchard et al. (1981). Such a signifi-
cant difference between the incidence of al-
exithymia in people leading a sedentary lifestyle
and those engaged in sports highlights the rela-
tionship between alexithymia and intensive train-
ing. People with alexithymia have difficulty per-
ceiving and expressing their feelings, which
makes highly risky environments attractive to
them. Female athletes engaged in highly risky
sports activities are more alexithymic than wom-
en participating in sports that pose low risk. In a
study by Cazenave et al. (2007) alexithymia was
an important motivation factor to participate in
risky sports activities. They hypothesized that
sky diving would provide alexithymic women
with the possibility of emotional regulation. It
was determined that there are fluctuations in the
feelings of anxiety in skydiving athletes. People
with alexithymia use sport as a means of express-
ing their feelings through actions rather than
speech and creating kinesthetic feelings that
occur during physical activity.

The functional polymorphism genotype dis-
tribution rates occurring in the 158th codon of
the gene that codes the COMT enzyme were
31.6% Val/Val, 50.5% Val/Met, and 17.9% Met/
Met. The subjects participating in this study
were both healthy individuals and athletes. On

one side the researchers had the results of
COMT gene polymorphism for athletes and on
the other side we had those for normal healthy
individuals. In a local study, genotype distribu-
tions of the COMT gene were 35% Val/Val, 46%
Val/Met, and 19% Met/Met (Erdal MF et al. 2001).
In studies on vitilligo and migraine carried out in
Turkey from which the researchers can acquire
information about COMT gene polymorphism
incidence, the Val/Val, Val/Met, and Met/Met ra-
tios are 34% and 47%, 19% and 33%, and 46%
and 21%, respectively (Erdal MF et al. 2001; Er-
dal N etal. 2002). The ratios of the COMT gene
polymorphism genotypes in the present study
were compatible with the ratios in those two stud-
ies. The distribution of the frequency of the
COMT gene may vary according to population
(Gonzales-Castro 2013; Hatzimanolis 2013). This
population was closer to Caucasians and Euro-
pean countries and further from those of the Far
East (Wu et al. 2001). From a different perspec-
tive, the ratios of the COMT gene polymorphism
genotypes determined in athletes do not differ
from those found in healthy individuals.

No significant difference was observed be-
tween the classification of subjects as alexithy-
mic/ non-alexithymic based on TAS score and
gender and age. A majority of studies found no
relationship between alexithymia and age (Franz
2007). The result that the age frequency of the
subjects participating in the study was 13-46
years and that there were 50 subjects between
20-25 years agreed with this finding. While the
relationship between gender and alexithymia is
controversial, more studies have found no sig-
nificant relationship (Moriguchi 2007; Parker
2003).

In this study the ratio of females is 11.1%,
which is a little less than that of males (16.9%);
however, no statistically significant difference
has been found.

No difference was observed in the COMT
gene polymorphism in terms of age or gender.
As gene polymorphisms are generally indepen-
dent of age, this result is in accordance with
expectations. The findings that determined no
significant differences between the COMT gen-
otype and gender comply with data in the litera-
ture (Hintsanen et al. 2008).

No significant relationship was found be-
tween the COMT gene polymorphism and TAS
scores in this study. The COMT gene occurs in
40% of alexithymic athletes who have less
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dopaminergic activity in the frontal area of the
brain due to the Val/Val alleles ratio, whereas it is
30% in non-alexithymic athletes. Although a dif-
ference was not found, the Val/Val allele ratio of
the COMT gene was higher in alexithymic ath-
letes. The finding that 15 athletes were alexithy-
mic according to TAS score may have played a
role in the lack of statistical significance. Only
one study in the English literature has examined
the relationship between the COMT gene poly-
morphism and alexithymia as determined by the
TAS score. In that study, Ham et al. (2005) ap-
plied the TAS to a medical student group and
studied the COMT gene polymorphism. They
found a higher ratio of the Val/Val allele in the
cases with higher TAS scores and considered
the subject to be alexithymic.

Assuming that alexithymic individuals may
compensate for their expression of feelings and
kinesiological affectivity with intensive training,
the researchers examined these two parameters.
No significant relationship was found between
training intensity by alexithymic and non-al-
exithymic athletes according to their TAS scores.
However, 60% of the alexithymic athletes trained
intensively and only 6.7% trained at a low level,
whereas this ratio was 46.3% and 20% in non-
alexithymic athletes. Non-alexithymic behavior
is observed in intensely training athletes (Purp-
er-Quakil 2002). No relationship between the
COMT gene polymorphism and training inten-
sity has been found. About 32.6% of intensely
trained athletes had the Val/Val genotype, and
23.9% had the Met/Met genotype. No signifi-
cant relationship was detected after assessing
the COMT gene polymorphism by the TAS score
in terms of training intensity. Although statis-
tics did not support the relationship between
training intensity, alexithymia, and the COMT
gene polymorphism in this study, the data ob-
tained correlated with the parameters and were
parallel with literature findings. The limited sam-
ple size of this athletes considered alexithymic
was low and probably affected the statistical
results.

Organic, psychoanalytic, and cognitive the-
ories have a part in alexithymia etiopathogene-
sis. The observation that dopaminergic activity
in the prefrontal cortex is affected by the COMT
gene functional polymorphism constitutes the
genetic aspect of alexithymia. As the incidence
of alexithymia is at an undeniable level in ath-
letes, the issue should inevitably be researched.
Supporting and evaluating sports activities us-

ing physiological, social and psychogenetic
concepts would substantially contribute to in-
dividual and social development.
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