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ABSTRACT

Research suggests that adolescents with Attention Deficit Hyperactivity Disorder (ADHD) who also suffer from
anxiety are in the risk zone of a number of negative outcomes ADHD. These teens have a longer reaction time,
do not seem to be overactive and seem inattentive. A clinical study suggests that these adolescents have problems
planning their future, perform specific tasks, are less determined and seem to have problems with working memory,
including being forgetful and having trouble keeping information for transformation. The combination of ADHD
and anxiety is usually detected later in life than earlier in life, as do only the symptoms of ADHD. A 2 x 4 factorial
ANOVA revealed that anxiety was more common in these adolescents with ADHD. Thus, inattention was found
to be more closely related to expected outcomes than symptoms of hyperactivity and impulsivity. In this context,
the objective of this study was to investigate the effects of one and a half year Taekwondo (TKD) intervention on
psychological function in adolescents with ADHD. Comparisons between the TKD and control groups at baseline
did not reveal significant differences. These results suggest that adolescents with simultaneous ADHD and anxiety
may require different intervention approaches to treatment. There is statistically significant decrease of mean Total
posttest Intensive Care Psychological Assessment Tool (IPAT) anxiety scale in experimental group in comparison
to control group (P<0.05) (52.550) and (32.400). In conclusion, the movements and techniques of poomsaes
(MTP) intervention program can help adolescents with ADHD improve their psychological function the martial
art of Taekwondo is finding a niche in the treatment of psychological disorders and will likely prove to be a useful
complement to verbal therapy. The martial art of Taekwondo can help develop both better bodies and better minds
and may lead to a better, more peaceful society.
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INTRODUCTION children with ADHD only [1]. These children have longer reaction

time, do not appear to display hyperactivity and seem inattentive. A
Anxiety has been recognized to be comorbid with attention-deficit/  clinical study suggests that these children have problems planning
hyperactivity disorder. A clinical study showed that around 25%  for the future, attain goal-directed tasks, are less determined and
of children with ADHD have a comorbid anxiety disorder [1-4]. seem to have problems with their working memory including being
Anxiety disorders are characterized by consistent and impairing forgetful and have a hard time holding information for processing [2].

levels of anxiety, worry, and/or avoidance [5]. There are several . o
possible explanations for the comorbidity between ADHD and According to Schatz DB, et al. [3], the combination of ADHD and
anxiety is typically detected later in life rather than earlier in life

anxiety; some of them concern heritability, temperament, and , e
like ADHD symptoms alone do. The proposed explanation is that

symptoms such as impulsivity are easier to detect than anxiety since
it is mainly expressed through internalizing emotions. Further,
ADHD with comorbid anxiety symptoms have been reported

family influences [6]. Research suggests that adolescents with
ADHD who also experience anxiety are in the risk zone of a number
of negative outcomes. For example, children with comorbid ADHD
and anxiety perform poor on tasks involving attention compared to

Correspondence to: Abdelmottaleb Kadri, Higher Institute of Sport and Physical Education of Ksar Said, University of La Manouba, Manouba,
Tunisia, Tel: +21698442970; E-mail: abdelmottalebkadri@gmail.com

Received: August 03, 2021, Accepted: August 24, 2021, Published: August 31, 2021

Citation: Kadri A, Azaiez F (2021) The Effect of Tackwondo Practice on Anxiety in Adolescents with Attention Deficit Hyperactivity Disorder During
Following Taekwondo Taegeuk Poomsae. ] Depress Anxiety 10:423.

Copyright: © 2021 Kadri A, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

] Dep Anxiety, Vol. 10 Iss. 8 No: 423 1



Kadri A, et al.

to be associated with lower social skills [7], higher psychosocial
impairment [8] and suicidal attempt [9]. These findings suggest that
children and adolescents with concurrent symptoms of ADHD
and anxiety are an unique group that is associated with differential
negative outcomes than ADHD-only children and adolescents.
Gender and ADHD subtypes (e.g., ADHD-combined, ADHD-
hyperactive/impulsive and ADHD-inattentive) have been found to
be associated with different outcomes implicates that there is a two
to three time’s higher prevalence among boys than gitls to receive a
clinical diagnosis of ADHD [10]. Thus, the criteria for the disorder
are very bound to the “boyish” norm, which complicates diagnostic
criteria for girls. Kadesjo states that symptoms of hyperactivity is
found more rarely in girls than in boys, and that girls tend to be
more introvert and have lower self-esteem than boys [11]. Girls with
ADHD are therefore proposed to show patterns of lower activity
in regards to hyperactivity in childhood. Another difference is that
girls show a higher rate of somatization (e.g. symptoms such as
fatigue, stomach ache and panic attacks), which is also the main
reason for seeking help. Boys on the other hand show higher rates
of developing delinquent behaviors and substance abuse [11]. In
terms of the propensity of developing ADHD, research suggests
that boys are more likely to develop comorbid ADHD with anxiety
[12]. They also found that boys are more likely to develop the
more severe type of ADHD in which is called combined type,
that is, expressed through hyperactive, impulsive and inattentive
characteristics.

The combined type is in other words the fully developed type of
ADHD with both attention and hyperactivity problems. Further,
girls are more likely to develop anxiety in the predominantly
inattentive subtype which explains why some youths struggle with
attention more than hyperactivity [12]. Research also suggests that
girls with this subtype have a greater likelihood for having comorbid
anxiety disorder than boys with the same inattentive type of ADHD.
This suggests that gender is not the only factor that predicts
behavioral issues in ADHD and that the subtypes of the disorder,
is of high value in research and intervention in psychosocial well-
being in adolescents with ADHD [12]. The formation of martial
arts, including the variety of specified techniques and exercises that
are each martial art and each class of martial art. The teenager must
focus on a specific task for a short time only. The task or technique
to be attained is mainly transformed quickly into another. During
the time of hour, the child is engaged in various repetitive tasks,
but so does the interest being sustained. One learns to develop
concentration skills, but in very courteous conditions [13].

The hierarchical and progressive structure of martial arts training
also helps to channel it positively as well as distractibility and
courtesies of attention, and to compensate for frustration.
Students’ progress through a series of progressive stages and
acquire complex skills, such as a long form, a difficult kick or a
grappling exit by mastering smaller exercises festivals much more
digestible. The form of the complex of digital movements, which
have been learned by a complex grappling technique, for example,
involves several steps. The benefits of this approach go far beyond
learning the specific task in question, in an approach to life that
can help the adolescent with ADHD. Recreational and fitness
activities have been shown to be helpful for various special needs
populations [14]. Since martial arts practice can have beneficial
outcomes, a number of people are looking to the martial arts as a
means to treat psychological function. For instance, Guthrie found
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that women recovering from psycho-sexual abuse, eating disorders,
substance abuse and growing up in dysfunctional families reported
that karate training was helpful in their recovery [15]. In a case
study, Weiser claim that Shotokan Karate helped a client achieve
quicker results in verbal therapy [16]. One of the most cited studies
in this area was conducted by Trulson [17].

Adolescents identified as juvenile delinquents were assigned to
one of three groups. The first group received traditional tae kwon
do training (involving meditation, warm-up exercises, brief lecture
about Tae kwon do, and the physical techniques of Tae kwon
do); the second group received Tae kwon do training (only the
physical techniques were taught); and the third received a program
of increased physical activity not involving the martial arts. All
groups were taught by the same instructor for the same amount
of time and in the same room. At the end of six months, the
students in the traditional Taekwondo group showed a decrease
in aggressiveness and anxiety and an increase in self-esteem. In
contrast, the modern Taekwondo group showed an increased
tendency towards delinquency and an increase in aggressiveness.
Students in the exercise group showed an increase in self-esteem,
but no other significant changes. Several groups have used other
martial arts as a means of psychological treatment. Judo training,
but not the control activities, led to an increase in the social
adjustment scores for developmentally disabled subjects and
modified judo training increased the psychosocial skills for blind,
developmentally disabled children [18,19]. Aikido training for
adolescents with behavioral problems led to larger increases in self-
esteem than traditional treatment [20]. Both judo [21] and karate
[22] have been useful in reducing dysfunctional behaviors in male,
behaviorally disordered adolescents. Judo has also been found to
be a useful adjunct to community programs for the treatment of
pre-delinquent children [23].

Aikido has been successfully used as an intervention strategy for
middle and high school students with severe emotional disturbances
and other research indicates that martial arts may help reduce
behavioral problems in adolescence [24,25]. One of the central goals
of both psychotherapy and many martial arts is knowing oneself
and the world around us. As Master Sun says, "know the enemy
and know yourself; in a hundred battles you will never be in peril".
These battles can be waged both inside and outside of ourselves
[26]. Within this theoretical framework, Taekwondo (TKD) is a
Korean martial art refined over generations that engages students
in a range of cognitive, physical, emotional, social and educational
processes [27]. TKD favors the integration of different skills and
mental faculties, and represents a mature behavioral philosophy
that emphasizes self-control, respect, integrity, perseverance, goal
setting and concentration [28]. At the heart of TKD, there is an
exercise-based approach to a complex physical activity that involves
planning, problem-solving and changing positions [29].

The cognitive complexity of physical activity in TKD practice is
illustrated by the so-called poomsae, meaning “forms”. Poomsae is a
composite word that combines “ poom ”, which means " movement",
", which means "identity, style". Poomsae are not only
technical schemes or a mere series of choreographic physical

and " sae

movements performed with high-level precision in a particular
order [30]. The poomsae principle does not refer exclusively to
technical rules and movements, but enhances cognitive functions
and skills. In particular, our investigation is based on the
"Movement and Technique of Poomsae " (MTP), which represents

2



Kadri A, et al.

the working core of our intervention among adolescents with
ADHD. Recently, TKD has received attention from scholars and
researchers, who have investigated the benefits of TKD training
among children and adolescents, in terms of psychological and
behavioral improvements, even though the possible therapeutic
implication of TKD practice still remains overlooked in the extant
scholarly literature [31,32].

Poomsae is consecutive motions with which offense and defense
techniques can be trained for improvement of Kyorugi technique
and motion application capacity. It is effective in improving physical
activity fitness and health such as muscular strength, cardiovascular
and respiratory endurance, flexibility, and agility [33]. But compared
to Kyorugi for which various studies are under progress, study for
Poomsae is very poor. So, systematic development and application
of Poomsae is needed. And LEE Gyuhyeong (29) suggested that
as present Poomsae is simply formal process for promotion and
composed of simple motions, it should be recomposed so that
actual application can be available (Figure 1).

Taegeuk Poomsae (forms: a series of movement sequences) was
based on the profound philosophy of Taegeuk to be trained by the
Taekwondo (TKD) practionners. Taegeuk Poomsae vary a great deal
in both, upper and lower body techniques with total 167 movement
sequences consisting of blocking, punching, and kicking techniques
as well as turning, leaping and jumping movements in a range
from Taegeuk l-Jang to Tae-geuk 8-Jang. Kim suggests that Taegeuk
Poomsae serve to increase anxiety [34]. Therefore, the research
on Tae-geuk Poomsae should provide precise information about
anxiety responses as well as psychological function of adolescent
with ADHD responses. As such, the main objective of this study
was to evaluate the effectiveness of one and a half year TKD
training program on psychological function in young adolescents
with ADHD. Taekwondo is Korean unique martial arts sports.

EXPERIMENTAL SECTION

Physical characteristics of the subjects at baseline

Data on the socio-demographic profile of participants are presented
in Table 1. The groups are equivalent in age. The distribution by
sex is also proportionally respected. The composition of the groups
does not respect the matching according to the field of study. The
recruitment of the control subjects was carried out accordingly.

Population selection: inclusion/exclusion criteria

Forty young patients with ADHD (36 males and 4 females) were
recruited. They were randomly allocated to a TKD practice group
(TKDPG, n=20, age=14.5+3.5 years) or a control group (CG, n=20,
age=14.2+3 years) without any physical training. To be eligible
to participate in the study, participants were required to meet
the following criteria: (a) no consumption of any supplements
or drugs; (b) no history of use of medications that could alter
the hypothalamic-pituitary-gonadal (HPG) axis, such as anabolic
steroids; (c) no history of chronic disease, bronchospasm or atopy;
(d) regular eating patterns; (¢) no respiratory infection during
the previous month; (f) abstinence from strenuous exercise in
the 48 h before testing and (g) not being color blind or vision-
impaired. Local institutional ethical approval was provided for
this study, which was conducted in accordance with the 1964
Helsinki declaration and its subsequent amendments. Written
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Figure 1: Taegeuk poomsae.

Table 1: Physical characteristics of the subjects at baseline.

Groupe de contrdle

Variables (2=20) Groupe TKD (n=20)
Genre (garcons/filles) 18/2 18/2

Age (ans) 14.2+3 14.5+3.5
Niveau Secondaire 7 7
scolaire College 13 13

Taille (cm) 154.1 + 7.7 1543 + 7.6

Poids (kg) 46.9 £ 11.5 46.5+11.8

informed consent was obtained from the participants and their
parents following verbal description of all experimental details,
prior to experimental data collection. The study was conducted
from September 2015 to January 2017. Participants visited the
laboratory on three separate occasions at the same time of day (2
p.m.), each separated by 1 week. The participants were familiarized
with the testing procedures at visit 1 and, thereafter, were randomly
allocated to one of the two conditions. The first visit consisted of
the collection of anthropometric data. Furthermore, participants
were familiarized with the IPAT scale of anxiety. During the second
visit, participants were asked to perform the above mentioned
tests, before completing one of two conditions. A rest interval of
at least 5-min was provided between tests. The same tests were also
performed after each condition. The participants of the taekwondo
practice (TKDP) group performed various specific TKD techniques
and poomsaes. The participants of the control group performed
other activities such physical educational. Participants were advised
to avoid cognitive exercise, caffeine, and alcohol 48 h before each
laboratory visit. Food and fluid intake was registered 48 h prior to
the first study visit, and subjects were asked to avoid such intake 3
h before the second visit.

INSTRUMENTS

Intensive Care Psychological Assessment Tool (IPAT)
anxiety scale

The IPAT Anxiety Scale consists of 40 items formulated to ensure
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cooperation and openness while minimizing the influence
of suggestion [35]. It lends itself to individual and collective
administration and is corrected quickly by means of a grid. The
duration of handover is 10 to 15 minutes. This scale was designed
to be applicable to both sexes and can be administered to subjects
12 years and older.

Taekwondo intervention

Taekwondo practice (TKDP) group practiced specific exercises for

OPEN aACCESS Freely available online

50-min twice weekly for a year and a half. Training sessions took
place between 3 and 7pm. The intervention took place in a private
martial arts Dojang (researcher). The TKD intervention program
consisted of the development technical aspect (e.g. blocking,
punching and kicking) of the sport and poomsae (forms) for 30-
min. Before each training session, participants completed a 10-min
general warm-up and recovery, respectively. An example of a TKD
intervention scheme is provided in Table 2. The TKD intervention
was conducted by qualified TKD instructors.

Table 2: MTP intervention program (movements and techniques of poomsaes).

Psychological And Cognitive

Ti
Program Static Activity Dynamic Activity Functions u,ne
(min)
Targeted
Echauffement Stretching, jogging and strengthening (sit-up and push-up) Ten
Blocks and body punch Defense position Walk forwards/backwards Visual selective att.e ntion Five
Focused attention
Upper
Down Large position Wolking back ward/forward
Inside
Outside
Kicking Five
Front
1 ighti iti ki k
OnLta}tlzrgaCk Fighting position Walking forward/backward Visual Sustained Attention
Tour yourself Jump
Side
Objective of MTP
Forward/backward
Left right
Turn in yourself . .
Poomsae Movement Down Alternation/attentional
To the top ) .
No foot wide/short self-confidence Thirty
Technical
&
Poomsae position Looking forward
Efficiency
‘-""‘q“m Coordination Learni
Attentait . carning
) . Target Auditory work memory
:ﬁ'ﬁ"‘ Balanced Verbal working memory
L Agility Visual work memory
’ Vigilance
Confirmation
Self Esteem
Y
Placement icl)efyt(?l;ses Self-regulation
Stretchin Concentration
Relaxation etehing calm
group game Ten
J Dep Anxiety, Vol. 10 Iss. 8 No: 423 4
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STATISTICAL ANALYSIS

Concerning the statistical analysis, data were visually inspected for
potential outliers, before proceeding with their manipulation. They
were represented as group mean values and standard deviations
(SD). Range values were also reported where appropriate. After
verifying data normality assumption with the Shapiro-Wilk test
(which was preferred to other normality tests due to the small sample
size used in the present investigation), exploratory paired Student’s
t-test were used to detect baseline between group differences and
training effects over time, using Bonferroni correction to ensure
protection against multiple testing. Dependent variables were
analyzed in separate 2 (Groups: TKPG - CG) x 2 (Time: pre, post)
Then, analysis of variance (ANOVA) with repeated measures on
time was performed. The Mauchly’s Sphericity Test was applied
in order to control data for the sphericity assumption, that is to
verify whether the variances of the differences between all possible
combinations or pairs of groups (or said otherwise all the possible
levels of the independent variable) were equal. In case of sphericity
violation, data were corrected using the Greenhouse-Geisser
correction or the Huynh-Feldt correction, based on the value of the
epsilon. More in detail, if the epsilon was less than 0.75, the first
approach was used, otherwise the second was preferred. Effect sizes
(ES) were determined by calculating Cohen’s d values with their
95% confidence interval or CI. Cohen’s d values were classified
as small (0.00 < d < 0.49), medium (0.50 < d < 0.79), and large
effects (d > 0.80) according to the Cohen’s rule of thumb [36]. A
significance level of p<0.05 was set for all analyses. All statistical
analyses were carried out using the commercial software “Statistical
Package for Social Science” for Windows [37].

RESULTS

The results obtained at the IPAT anxiety measurement scale are
presented in Table 3. The qualitative analysis of the data makes
it possible to identify certain differences. Despite similar results
during the first test, the groups differ in the second evaluation. The
total results obtained by subjects in the experimental group remain
relatively from one transfer to another, while those of controls
increase. The statistical analysis of these data confirms the presence
of significant differences according to the group of membership
(F=5.873, P=0.041) and measurement times (F =4.908, P=0.041).
An interaction effect is also noted (F =21.665, P<0.001). The
analysis of the results obtained the veiled anxiety subscale reveals
the presence of differences according to the group of affiliation
(F=9.629, P=0.01). The interaction effect is also significant (F
=19.159, P=0.001). The groups are comparable with respect to overt
anxiety.

OPEN aACCESS Freely available online

DISCUSSION

The results obtained in this research validate the existence of a
link between Taekwondo practice and psychological functions.
The analysis of the results proposes the existence of an effect
of the Taekwondo MTP intervention program beneficial to
participants' mental health. It also has a positive influence on
many psychological processes such as self-esteem, stress and anxiety.
Numerous studies have demonstrated the importance of this
psychological variable [37]. These variables indirectly affect their
influence on self-image, integration into the learning environment
and peer relationships. Analysis of the mental health outcome
of the experimental group suggests a beneficial effect of the
Taekwondo MTP intervention program on psychological function
impulse and flexibility. These results are not surprising because the
relationship between the regular practice of a physical activity and
the level of fitness is known for a long time. Throughout a year
and a half of experimentation, the subjects showed discipline and
respected the training parameters. Participation in this Tackwondo
MTP intervention program can have many positive effects on the
integration of adolescents with ADHD is likely to decrease anxiety
[38]. As the training takes place directly in the Dojang, participants
can tame their new environment in a positive atmosphere.
Participation in this type of intervention also allows adolescents
with ADHD to experience pleasant, stimulating and rewarding
situations. This can be important for psychological development.
Being able to rub shoulders with these people in an informal setting
encourages exchanges, confidences and questions. All of these
factors can indirectly influence the integration of adolescents with
ADHD. The data obtained during the psychological evaluation of
the subjects show that the Tackwondo MTP intervention program
has had a favorable influence on school motivation, anxiety,
stress and self-esteem [39]. The importance of these variables in
relation to academic success is well demonstrated. Some studies
suggest that influencing these variables promotes classroom
concentration and positively influences academic achievement
[40]. Past researchs agree on the comorbidity between ADHD and
anxiety [6]. These findings suggest that anxiety when accompanied
by ADHD-symptoms in an adolescent is not a protective factor. It
is also suggested that anxiety is more common among adolescent
boys than girls in the combined type of ADHD. These findings
are partly supported by the findings in our study and since past
research have used clinical measures; our findings are valuable in
the aspect that we have used measures that capture symptoms that
is not necessarily clinical.

The uniqueness in our findings are that our study support previous
research on clinical measures which shows that there are adolescents
with non-clinical symptoms that show similar problematic behaviors

Table 3: Impact of tackwondo practice (TKD) on the IPAT test between the experimental and control groups.

Control Group TKD group
Variables Pré-test Post-test Sig Statistical Pré-test Post~test Sig Statistical EI;?JJS&;Z:;T; Glob;ilzleiffect
IPAT Test
Manifest anxiety  22.1 £ 4.9 217 + 4.3 <0.041 23.7 + 5.1 158 + 3.4 <0.001 0.168 -0.047
Veiled anxiety ~ 20.25 + 3.3 253 + 4.1 <0.003 21.55 + 4.07 16.5 + 2.8 <0.001 0.159 0.203
totals 423 + 8.2 52.55 + 84 <0.001 45.2 + 9.1 323 + 6.2 <0.001 0.093 4.63

Mean values and standard deviations (S.D) of psychological test (IPAT test) before and after the intervention, their statistical significance and the overall

size of their effects (ES)
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comparable to clinically diagnosed adolescents. Limitations with
the present study is the cross sectional design which means that no
implications about causation and future prediction can be made
[41]. Further, since the data are collected in a community-based
sample with self- and parentreported measures, we can only talk
about symptoms of ADHD and anxiety. The results can therefore
not be generalized and used in clinical settings. Thus, since we
have used a normative sample, the results are valuable in the sense
that it gives information about how it might look in reality. Lastly,
since the anxiety measure is a parentreported measure and feelings
of anxiety are internalized feelings, the results may not reflect the
adolescents’ feelings of anxiety fairly [42]. Thus, in future research,
validation with selfreport measures are needed. Strengths with
this study are that it was conducted in a normative community-
based sample. The sample further consisted of fourty adolescents,
including both boys and girls in ages 14-18.

The gist of this sample is that it is a representative sample of
adolescents. the conclusions made in this study may therefore
be applied and generalized to normal populations of adolescents
and in Tunisian context. Another strength with this study is
that previous research on adolescents with concurrent ADHD
and anxiety are rather unexplored, meaning that our study adds
valuable information which can be used in future research, and
in intervention and treatment. Further, no study examining this
unique group on outcomes like ADHD and anxiety has been
done in a Tunisian context before. Therefore, strengths with the
present study are that our findings support that this group do exist.
Future research examining alternative interventions and treatment
for adolescents with ADHD and anxiety is needed. That group of
youth may worsen the treatment outcome [43].

Psychotherapy has been found to be a successful treatment for
adolescents with ADHD since the ability to selfreflect develops
during adolescence [44]. Further, treating youth with symptoms
of ADHD and anxiety have been suggested to depend greatly on
habituation. The habituation is suggested to require uninterrupted
contact with the identified “anxiety-source” to successfully
reduce anxiety symptoms [45]. Based on these findings we can
assume that anxious adolescents with ADHD may be in need of
different treatment approaches. Also, research conducted using a
longitudinal study design would be essential in the development of
prevention and treatment since it gives information about direction
and causation on external variables [26]. Hence, symptoms in
adolescents with ADHD should be considered in intervention and
treatment that is based on individual differences in the disorder.

CONCLUSION

In summary, it appears that Taekwondo's MTP intervention
program can help ADHD adolescents improve their overall
behavior and improve their academic performance. ADHD is
manifested by short periods of attention, excessive energy and an
inability to control impulsive behavior. Together, these symptoms
negatively affect the performance of adolescents with ADHD.
Their inability to adequately focus on school tasks results in poor
academic performance and anxiety, which leads to frustration
among adolescents, parents, and educators, compounding the
initial problem. Taekwondo training focuses on concentration
in a number of ways, including the need to practice a technique
or a set of techniques over and over again to perfect it. This
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increased ability to focus is gradually being developed, just as young
practitioners learn to learn in small steps and look forward to small
achievements. These "mental" benefits are the "cherry" on the
broader benefits of Tackwondo's MTP intervention program, which
help teens and thus improve their mood, health and oxygenated
brain. Research is also underway on the impact of Taekwondo
practice on the treatment and reduction of anxiety and violence in
adolescents with ADHD Taken together, the physical and mental
benefits of Taekwondo has the potential to treat the symptoms of
ADHD, anxiety, and other behavioral problems, without resorting
to medications and its harmful side effects.

REFERENCES

1. Brown TE. Attention deficit disorders and comorbidities in children,
adolescents, and adults. American Psychiatric Publishing, Inc. 2000.

2. Barkley RA. Behavioral inhibition, sustained attention, and executive
functions: Constructing a unifying theory of ADHD. Psychol Bull.
1997;121(1):65.

3. Schatz DB, Rostain AL. ADHD with comorbid anxiety: A review of
the current literature. ] Atten Disord. 2006;10(2):141-149.

4. Jensen PS, Martin D, Cantwell DP. Comorbidity in ADHD:
Implications for research, practice, and DSM-V. ] Am Acad Child
Adolesc Psychiatry. 1997;1;36(8):1065-1079.

5. American Psychiatric Association (APS). Diagnostic and statistical
manual of mental disorders: DSM-5. United States. American
Psychiatric Association. 2013.

6. Jarrett MA, Ollendick TH. A conceptual review of the comorbidity of
attention-deficit/hyperactivity disorder and anxiety: Implications for

future research and practice. Clin Psychol Rev. 2008;28(7):1266-1280.
7. Becker SP, Langberg JM, Evans SW, Girio-Herrera E, Vaughn AJ.

Differentiating anxiety and depression in relation to the social
functioning of young adolescents with ADHD. ] Clin Child Adolesc
Psychol. 2015;44(6):1015-1029.

8. Culffe SP, Visser SN, Holbrook JR, Danielson ML, Geryk LL, Wolraich
ML, et al. ADHD and psychiatric comorbidity: Functional outcomes
in a school-based sample of children. ] Atten Disord. 2020;24(9):1345-
1354.

9. Balazs ], Miklosi M, Keresztény A, Dallos G, Gadoros J. Attention-
deficit hyperactivity disorder and suicidality in a treatment naive

sample of children and adolescents. ] Atten Disord. 2014;152:282-287.

10. Beckman V. ADHDIDAMP - en uppdatering. Lund: Student literature.
2004.

11. Kadesjo B. Barn som utmanar: Barn med ADHD och andra
beteendeproblem. Social styrelsen; 2010.

12. Bauermeister JJ, Shrout PE, Chéavez L, Rubio-Stipec M, Ramirez R,
Padilla L, et al. ADHD and gender: Are risks and sequela of ADHD the
same for boys and girls? ] Child Psychol Psychiatry. 2007;48(8):831-839.

13. Gummerson T. Training theory for martial arts. London, UK: A & C
Black, Publishers. 1992.

14. Van Andel GE, Austin DR. Physical fitness and mental health: A
review of the literature. Adapt Phys Activ Q. 1984;1(3):207-220.

15. Guthrie SR. Liberating the amazon: Feminism and martial arts.

Women & Therapy. 1995;16(2-3):107-119.

16. Weiser M, Kutz [, Kutz SJ, Weiser D. Psychotherapeutic aspects of the
martial arts. Am ] Psychother. 1995;49(1):118-127.

17. Trulson ME. Martial arts training: A novel “cure” for juvenile

delinquency. Hum Relat. 1986;39(12):1131-1140.



Kadri A, et al.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Davis B, Byrd R]. Effects of judo on the educable mentally retarded. ]
Sports Med Phys Fitness. 1975;15(4):337-341.

Gleser JM, Nyska M, Porat S, Margulies JY, Mendelberg H, Wertman
E. Physical and psychosocial benefits of modified judo practice for
blind, mentally retarded children: A pilot study. Percept Mot Skills.
1992;74(3):915-925.

Madenlian RB. An experimental study of the effect of aikido training
on the self-concept of adolescents with behavioral problems. 1980.

Greene JR. A comparison of the effects of two recreational
interventions on various aspects of adaptive behavior and self-concept
among male adolescent offenders with mild mental retardation
in residential treatment (Doctoral dissertation, The Ohio State

University, USA).1987.

Gorbel LB. The martial arts and mental health: Psychotherapeutic
effects of modified karate training upon behaviorally disordered
adolescents (Doctoral dissertation, Saybrook University, USA). 1990.

Fleisher SJ, Avelar C, Latorre SE, Ramirez ], Cubillos S, Christiansen
H, et al. Evaluation of a judo/community organization program to
treat pre-delinquent Hispanic immigrant early adolescents. Hisp ]

Behav Sci. 1995;17(2):237-248.

Edelman AJ. The implementation of a video enhanced aikido-based
school violence prevention training program to reduce disruptive and
assaultive behaviors among severely emotionally disturbed adolescents.

ERIC Document Reproduction Service No. ED384187. 1994.

Gonzalez MB. The effects of martial arts training on the cognitive,
emotional, and behavioral functioning of latency age youth:
Implications for the prevention of juvenile delinquency. ProQuest

Abstracts AAC 9008022. 1989.
Hi CH. Taekwon Do: The Korean art of self-defense. Wehman. 1979.

Kim Y. The effect of regular tackwondo exercise on brain-derived
neurotrophic factor and stroop test in undergraduate student. ] Exerc

Nutrition Biochem. 2015;19(2):73.

Parker HC. The ABCs of ADHD: An introduction for parents and
teachers. Attention. 2001;7(4):32-37.

-Myong KLEE, Taekwondo: Tradition, philosophy and culture, BUDO
editions, France. 2005.

Jean-Pierre. Fortuny Gazquez: The Poom-Se book (Edition Amphora),
France. 1996.

Lakes KD, Hoyt WT. Promoting self-regulation through school based
martial arts training. ] Appl Dev Psychol. 2004;25(3):283-302.

J Dep Anxiety, Vol. 10 Iss. 8 No: 423

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

4.

45.

OPEN aACCESS Freely available online

Kim Y], Cha EJ, Kim SM, Kang KD, Han DH. The Effects of
tackwondo training on brain connectivity and body intelligence.

Psychiatry Investig. 2015;12(3):335-340.

Lee KH, Kim SH. Complete tackwondo poomsae: The official taegeuk,
palgwae, and black belt forms of tackwondo. Turtle Press; 2007.

Kim JR. Taeckwon do basic techniques and taegeuk poomsae seoul: Seo
lim publishing company. Vol.1. 1986.

Cattell RB, Scheier LH. Handbook for the IPAT Anxiety Scale (2nd
edn) Champaign III: Institute for personality and ability testing. 1963.

Cohen J. Statistical power analysis for the behavioral sciences. Hillside.

NJ: Lawrence Earlbaum Associates, USA, 1988.

SPSS. Statistical Package for the Social Sciences 14.0 for Windows.
Chicago, Illinois: SPSS Inc., USA, 2005.

Craft LL, Landers DM. The effect of exercise on clinical depression
and depression resulting from mental illness: A meta-analysis. ] Sport

Exerc Psychol. 1998;20(4):339-357.

Foster YA. Brief aikido training versus karate and golf training and
university students' scores on self-esteem, anxiety, and expression of

anger. Percept Mot Ski. 1997;84(2):609-610.

Finkenberg ME. Effect of participation in tackwondo on college
women's self-concept. Percept Mot Ski. 1990;71(3):891-894.

Sibley MH, Pelham WE, Molina BS, Gnagy EM, Waschbusch DA,
Biswas A, et al. The delinquency outcomes of boys with ADHD with
and without comorbidity. ] Abnorm Child Psychol. 2011;39(1):21-32.

Becker SP, Luebbe AM, Stoppelbein L, Greening L, Fite PJ. Aggression
among children with ADHD, anxiety, or co-occurring symptoms:
Competing exacerbation and attenuation hypotheses. ] Abnorm Child
Psychol. 2012;40(4):527-542.

Salihovic S, Kerr M, Stattin H. Under the surface of adolescent
psychopathic traits: High-anxious and low-anxious subgroups in a

community sample of youths. ] Adolesc. 2014;37(5):681-689.
Halldorsdottir T, Ollendick TH. Comorbid ADHD: Implications for

the treatment of anxiety disorders in children and adolescents. Cogn

Behav Pract. 2014;21(3):310-322.
Thernlund G, Kjir, TG, Ginsberg Y. ADHD in children and

adolescents in ADHD and autism spectrum in a life perspective: A
clinical introduction to developmentrelated cognitive functional
problems. Grove: Student literature. 2013.



	Title
	Corresponding Author
	ABSTRACT

