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Abstract
Attention Deficit Hyperactivity Disorder ADHD is defined as a persistent mode of inattention, hyperactivity and impulsivity that interferes with adolescent functional processing. The real benefits of Takwondo practice are mental rather than
physical. Taekwondo integrates Poomsae to focus, release energy and to achieve the unity of executive function. This study
aimed to investigate whether Taekwondo practice improves the self-esteem of adolescents with Attention Deficit Hyperactivity Disorder. Previous research has not examined the potential relationship between physical activity interventions and
psychological domains of adolescents with ADHD. The aim of this study was to inquire the impacts of one and a half year
Taekwondo (TKD) intervention on cognitive function in adolescents with ADHD. The data obtained on the general self-esteem subscale reveals the presence of significant differences according to the TKD group (F = 19.4±2.6, P <0,001) and measurement times (F = 14.0±2.2, P < 0.001). An interaction effect is also noted (F = 15.7, P <0.001) (Large ES = 2.53 [95% CI
2.6 to -2.2]). Comparisons between the TKD and control groups at baseline reveal significant differences by Cooper Smith’s
test SEI. In statistical analysis, we concluded the following results: There is significant increase in Total self-esteem for TKD
group (35.5±5.1 P <0,001) (21.2±3.8 P <0,001). (Large ES = -5.63 [95% CI -5.1 to -3.8]). Practitioners should implement
martial art program in their general plan to favorably influence attention and health.
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Introduction
ADHD disorder is related to many physical, cognitive, psychological, and social changes. this era of turmoil is usually related to a
decrease in self-esteem [1]. Self-esteem may be a general and subjective self-assessment of one’s personal worth. This assessment
touches on several areas which will vary independently. Some areas of self-worth like physical, athletic and academic esteem are more
sensitive to physical and psychological changes in adolescence [2]. consistent with Harter [3], the transition to adolescence is amid a
complexification of the composition of self-esteem. With age, psychological functioning sharpens and therefore the comparison with
others becomes more and more precise. The repercussions of this process of comparison are often important. Evidence from this
research suggests a positive effect of Taekwondo’s intervention program on self-esteem in adolescents with ADHD. During this sense,
Taekwondo are often seen as a vehicle for developing self-esteem due to its positive effects on psychological state. Recreational and
fitness activities are shown to be helpful for various special needs populations [4], Since martial arts practice can have beneficial
outcomes, varieties of individuals are looking to the martial arts as a way to treat psychological problems. as an example, [5] found
that ladies recovering from psycho-sexual abuse, eating disorders, drug abuse and growing up in dysfunctional families reported that
karate training was helpful in their recovery. During a case study, [6] claim that Shotokan Karate helped a client achieve quicker leads
to verbal therapy. These mental benefits are achieved partly through hard physical training and partly through the mixing of
philosophy into training. Specific philosophies differ greatly from one style to a different, and even from one school to a different, but
the essential principles they share are respect for “seniors” (such as instructors and parents), consideration of the youngest and
weakest, difficult tasks and, perhaps most significantly, self-integrity and doing what’s “right” [7]. These positive effects are
documented. “Indoctrinated with the thought of respect,” martial arts students tend to become better students in school [8]. Variety
of writers views this feature because the key to creating martial arts an efficient means of conveying desirable moral values. for
instance, [9] argues that the inclusion of a standard self-defense during a education program in grade school would be beneficial to
children, as these arts emphasize physical skills and morality and values. [10] also believe that Taekwondo should be directly
integrated into school curricula to market the “cyclical” relationship between Taekwondo and private life, during which students
reduce “immature or maladaptive behaviors” to excel in Taekwondo; which helps positively to “develop their human personality”,
which, in turn, helps them to excel in Taekwondo. Taekwondo programs that recognize and understand the way to effectively teach
young adolescents take the very characteristics that are the symptoms of ADHD diagnosis (the symptom drug acts to suppress them)
and direct them to the physical and mental training of art. As a combat instructor notes, “Often, an adolescent who” disrupts “a
course are often a crucial a part of how you’ll change your instructional direction” [11]. For instance, an adolescent with significant
needs, like someone with an ADHD problem, sets the bar for a trained martial arts teacher to satisfy for his class as an entire. The
training aims to show ADHD behavior from destructive to creative and positive, not by blocking or fighting it, but by accepting it
first then making it work for the adolescent [12]. Taekwondo training therefore has the potential to effect this positive transformation
on each of the essential triads of ADHD impulsivity, distractibility and hyperactivity symptoms. The physical demands of Taekwondo
amiliate the body and lower the impulsive fringe of the hyperactive adolescent. Additionally, exercises learned in Dojang are often
practiced reception, where the ADHD teenager can “show” his achievements to oldsters. Taekwondo training also provides teens and
fogeys with specific tools (exercises) during which hyperactivity or excess energy are often channeled. If the teenager “bounces on the
walls,” a parent may encourage him to practice a form, work together on punches, kicks, or blocks, or maybe simply to perform tricks
or make sit-ups, sort of techniques and combinations for the exercises and activities taught in each Taekwondo program. This selfdefense is often beneficial for the adolescent with ADHD is meditation or other relaxation techniques. [13] Learning self-control is a
crucial principle of the many Taekwondo philosophies and disciplines, and this is often the elemental challenge facing ADHD people.
In Taekwondo, adolescents learn to regulate their bodies and control their emotions and reactions. By practicing kicks, punches,
blocks and jets (depending on the precise martial art) with partners, they learn to regulate the way they use their hands and feet to
avoid hurting one another. They also learn to not get angry and to not anger and revenge [14]. They learn to use their meditation,
relaxation and breathing techniques to calm themselves down and obtain right down to earth [15]. All of those benefits also benefit
the ADHD teenager within the Taekwondo program. All of those skills are often transferred to the regular classroom [16]. Indeed, if
a student has an efficient and sincere instructor, such a transfer is inevitable [17]. However, educators and fogeys got to make a
concentrated effort to make sure that adolescents with ADHD perceive the links between what they learn in Taekwondo Dojang and
the way they will apply it to their surroundings. However, unless adolescents see the link between Taekwondo and more formal
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educational activities, they’re going to unlikely let Taekwondo have a positive effect on their school work [18]. the last word reason
why Taekwondo are often beneficial for teens with ADHD is their overt goal of turning the practitioner into a far better person. The
central struggle for the martial artist, young or old, is internal; it’s said that “the hardest enemy is yourself ” [19]. The practice of
Taekwondo gives young practitioner’s tools with which they can turn into something positive. Adolescents with ADHD can be
encouraged to manage their academic challenges with the same self-control, perseverance, and overall attitude with which they
approach Taekwondo training. Some benefits can easily and easily be removed, for example the benefits of better concentration and
better physical well-being. Others, such as the ability to cope with difficult tasks one step at a time, may require parents and educators
to make an explicit connection to the adolescent [20]. There are, of course, disadvantages and difficulties in using a regular and
sustained training program as an ADHD control tool. As it is not the martial arts activity that magically transforms the teenager, but
rather the instructor who gives the teenager the tools to treat ADHD symptoms outside of Taekwondo classes, treat ADHD with
Taekwondo can take longer and, sometimes, more expensive than automatically treating the disorder with available medications.
This requires considerable commitment and work on the part of the parents and the active participation of the adolescent in the
process. In addition, it requires a good instructor and Taekwondo program. It may be worth pointing out that, in order to evaluate
their effectiveness in treating the symptoms of ADHD, the practice of Taekwondo has’ effects and potential benefits of training for
the adolescent with ADHD will be unlocked only if the instructor teaches Taekwondo knowing that the lesson is not only physical
[21], that is, the benefits do not come only from exercise, but from the way in which Exercise is taught and philosophy that underlies
teaching. More studies need to be conducted in this area in order to further explain the relationship between martial arts training and
psychological factors such as self-esteem.

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 youthful cases with ADHD (36 males and 4 females) were signed. They were desultorily allocated to a TKD practice group
(TKDG, n = 20, age = 14.5 ±3.5 vintages weight, =46.5±11.8, size=154.3±7.6) or an impact group (CG, n = 20, age = 14.2 ± 3 vintages,
weight=46.9±11.5 size=154.1±7.7,) with none physical training. To be eligible to share within the study, practionners were warranted
to satisfy the posterior criteria (a) no consumption of any supplements or specifics; (b) no history of use of specifics that would alter
the hypothalamic-pituitary-gonadal (HPG HPG) axis, like anabolic steroids; (c) no history of inveterate trouble, bronchospasm or
atopy; (d) regular eating patterns; (e) no respiratory tract infection during the prior month; (f) abstinence from violent exercise
within the 48 h before testing and (g) not being color visionless or vision- vitiated. Immigrant institutional ethical OK was supplied
for this study, which was conducted in tune with the 1964 Helsinki protestation and its posterior emendations. Written warrant was
won from the sharers and their parents following description of all experimental details, before experimental data collection. The
study was conducted from September 2015 to January 2017. practitioners visited the laboratory on three separate occasions at an
lasting time of day (2 2p.m.), it separated by 1 week. The practitioners were familiarized with the testing procedures at visit 1 and,
subsequently, were desultorily allocated to at least one of the 2 conditions (TKDG TKDG or CG). The primary visit sorted of the
gathering of anthropometric data. Either, players were familiarized with the IPAT scale of rage. During the former visit, players were
asked to perform the above mentioned tests, before completing one among two conditions. A rest interval of a minimum of 5-min
was handed between tests. An former tests were also performed after each condition. The practitioners of the TKD group performed
varicolored specific TKD tacks and poomsaes. The practitioners of the control group performed other exertion resembling physical
educational. Practitioners were informed to avoid cognitive exercise, caffeine, and alcohol 48 h before each laboratory visit. Food
and fluid input was registered 48 h before the primary study visit, and subjects were asked to avoid resembling input 3 h before the
former visit.
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Instruments
Cooper Smith’s self-esteem (SEI)
His test assesses self-esteem, which is defined because the expression of self-endorsement or disapproval [22]. Belief in personal
success, involvement and well-being at work are partly associated with self-esteem. Self-esteem is taken into account across 4
subscales: general, family, social and academic self-esteem. The tool consists of 58 sentences expressing a possible way of thinking
or reacting for every sentence, the topic must tick the acceptable box: “looks like me” or “does not appear as if me”; 8 of the 58 items
don’t serve to assess self-esteem, but incorporate a ladder of lies. Both versions (School and Adult) have good Loyalty Indices.

Taekwondo Intervention
For a year and a half TKD group practiced specific exercises for 50-min twice weekly. Training sessions happened between 3 and
7pm. The intervention happened during a private martial arts Dojang (researcher).The Taekwondo intervention program consisted
of the event technical aspect (e.g. blocking, punching and kicking) of the game and poomsae (forms) for 30-min. Before each training
Program
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session, participants completed a 10-min general warm-up and recovery, respectively. Qualified TKD instructors
intervention. A Taekwondo intervention scheme (see table)

led the TKD

Statistical analysis
Concerning the statistical analysis, data were visually examined for implicit outliers, before faring with their manipulation. They
were represented as group mean values and standard detours (SD SD). Range values were also reported where felicitous. After
authenticating data normalcy if with the Shapiro-Wilk test (which which was preferred to other normalcy tests due to the small
sample size used in the present exploration), exploratory paired Pupil ’s t- test were used to determine genesis between group
differences and training goods over time, using Bonferroni correction to guarantee protection against multiple testing. Dependent
variables were assayed in separate 2 Groups (TKDG – CG) × 2 (Time pre, post). Either, analysis of dissension (ANOVA) with
repeated measures on time was performed. The Mauchly’s Sphericity Test was applied in order to control data for the sphericity if,
that’s to authenticate whether the dissensions of the differences between all possible combinations or couples of groups (or or said
otherwise all the possible positions of the independent variable) were equal. In case of sphericity violation, data were corrected using
the Conservatory-Geisser correction or the Huynh-Feldt correction, hung on the value of the epsilon. Another in detail, if the epsilon
was lesser than0.75, 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 [23]. Cohen’s d values were classified as small (0.00 ≤ d ≤0.49), medium (0.50
≤ d ≤0.79), and large goods (d d ≥0.80) according to the Cohen’s rule of thumb [24]. A significance position of p ≤0.05 was set for all
analyses. All statistical analyses were carried out using the marketable software “Statistical Package for Social Science” for Windows
(SPSS Inc., Chicago, IL, USA, and interpretation.16.0).
Variables

Control Group
Pré-test

Postest

TKD group

Sig statistical

Pré-test Postest

Sig
statistical

TKD vs.
Global
Control
effect Size
Group

Cooper Test
General self esteem

15.4±2.3

14.0±2.2

<0.001

15.3±2.5

19.4±2.6

<0.001

0.111

2.53

Social self-esteem

2.7±1.3

3.6±1.1

<0.001

2.4±1

5.5±1.4

<0.004

0.020

2.60

familial self-esteem

2.9±0.7

1.9±0.8

<0.001

2.3±1

5.4±1

<0.001

0.075

3.11

School self esteem

3.2±1.1

1.7±0.7

<0.001

2.5±1.1

5.6±1.1

<0.001

0.003

3 .5

totals

24.2±4.7

21.2±3.8

<0.001

23.2±5.6

35.5±5.1

<0.001

0.074

-5.63

Mean values and standard deviations (SD) of psychological test (Cooper Smith test) before and after the intervention,
their statistical significance and the overall size of their effects (ES)
Table 1: Impact of taekwondo practice (TKD) on the Cooper Smith test between the TKD group and control group

Results
The results obtained in Coopersmith self-esteem Inventory (SEI) are presented in Table 1. Significant differences are noted in the
total measure of self-esteem. The analysis of the results shows a totals variables time effect of measurements in postest (F = 24.2±4, 7
P <0.001) and an interaction effect (F =23.2±5.6, P <0.001). An interaction effect is (F = 21.3±5.1, P <0.001). (Large ES = -5.630 [95%
CI -5.1 to -3.8]). The analysis of the results obtained on the general self-esteem subscale reveals the presence of significant differences
according to the TKD group (F = 19.4±2.6, P <0,001) (F = 14.0±2.2, P = 0.03). An interaction effect is also noted (F =15.4±2.3, P
<0.001) (large ES = 2.53 [95% CI 1.2, 6 –2.2]). Differences are also updated at the subscale level of social esteem. A significant effect
is observed when comparing the results obtained at different measurement times (F = 5.5±1.4, P <0.004). A significant interaction
effect is also noted (F = 3.6±1.1, P <0.004) (large ES = 2.60[95% CI 1.4–1.1]). Similar results are obtained when analyzing data on
school esteem. A significant difference is obtained as a function of the measurement times (F = 5.6±1.1, P = 0.007). (F = 1.7±0.7, P
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<0.001). An effect interaction is also noted (F =3.6, ±2, 3 P = 0.007). (Large ES = 3.5 [95% CI 1.7–1.1]). The results obtained on the
family esteem subscale show significant differences (F =5.4±1 P = 0.001). (F = 1.9±0.8 P <0.001). An effect interaction is also noted
(F =3.7 ±1, 4 P = 0.007) (large ES = 3.11 [95% CI 1.9–1.]). In summary, a significant improvement in the variables tasks was observed
between pretest and postest in the TKD group. Thus, the Poomsae Training Program processes a significant improvement in Selfesteem among adolescents with ADHD.

Discussion
The results of this study suggest that Taekwondo practice may improve self-esteem in adolescents with ADHD (Table 1). TKD group
improved their self-esteem after the 78-week Taekwondo MTP intervention program, while the control group had a lower selfesteem during the baseline period, which may explain their apparent lack of improvement. This result is consistent with previous
findings that martial arts practice improves the exercises personal effectiveness [25]. They found that a 15-week tai chi program had
a significant effect on the self-esteem among university students. indicating that participants consider themselves to be better able
to control their thoughtful way at the end of the intervention only at the beginning. Psychologically very similar to our Taekwondo
program for 78 weeks also had a positive impact on the self-efficacy of exercise among adolescents with ADHD [26]. The results of
this study also support previous studies that have shown that martial arts programs improve physical self-esteem [27]. For example,
practicing tai chi for six months improved self-esteem. They used the SEI to measure their self-esteem and found improvement
in all subdomains [28]. We found an improvement in all SEI subdomains in adolescents with ADHD, which resulted in a higher
self-esteem score for the TKD group. Our findings propose a hierarchical structure of SEI subdomains, which appears to improve
self-esteem through our Taekwondo MTP intervention program. In contrast to their study, in our study, we followed a multiple basic
approach rather than designing their randomized controlled trials study. A multiple basic approach has been described as a viable
alternative to randomized controlled trials that use smaller and still statistically rigorous samples [29]. When collecting baseline
data, after the Taekwondo MTP intervention program, the TKD group appears to have developed social and family self-esteem(Table
1). Conversely, intellectual ability and morality were initially different for all participants, but the TKD group showed a complete
improvement after Taekwondo’s MTP intervention program. Social relationships were previously identified as one of the main reasons
for practicing martial arts and it has been argued that martial arts practice enhances social acceptance [30]. In a previous study, it was
found that social self-esteem was improved through Taekwondo training in adolescents with ADHD [31]. Although a comparative
study was used in our study, in which participants were trained in two groups (n = 40) for 78 weeks, it appears that the period was
sufficient to improve their self-esteem social autonomy family, school and general. The results of our social validation corroborate
this explanation, as evidenced by participants who expressed the desire for a longer Taekwondo MTP intervention program. In our
study, TKD group psychological development was observed(Table 1). The program was based on poomsaes that include physical
movements as well as theoretical and philosophical principles. In addition, this traditional training approach that we adopted had
intellectual components that could lead to the development of SEI. Moral development also improved in TKD group This result of
our study is in agreement with the study of in which he conducted interviews with parents of martial artists. The parents said that
their children have improved moral standards because of the practice of Taekwondo MTP intervention program. In this study, we
had a similar result, of Funakoshi Taekwondo-based pedagogy. The participants in our study learned the principles of Taekwondo,
mainly those developed by and links were explained on how to use and integrate some of them into real life situations beyond of our
Taekwondo MTP intervention program. The data received indicate that they found a positive experience positive after Taekwondo
MTP intervention program. The parents of the TKD group emphasized the moral and constructive impact of this Taekwondo MTP
intervention program in the daily lives of these adolescents with ADHD. Compared to our study, others reported similar results from
martial arts intervention studies on SEI in different population groups. Also the findings of Schmidt (1988), is in agreement with our
study who found significant improvement in SEI through martial arts training for periods of eight to twenty-four weeks. According
to our results Taekwondo MTP intervention program had an improvement of SEI in adolescents with ADHD.
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Conclusion
Taekwondo can be a good form of psychological, mental sensibilities and have progressive character- regard after a training session
for adolescents with ADHD who train in the MTP intervention program. Taekwondo MTP intervention program can improve
both better bodies and better minds among adolescents with ADHD and may lead to a better, more peaceful society. Possibly the
positive results shouldn’t come as a surprise. It’s gratifying to know that probe is beginning to support the claims of the others studies.
Therefore, Taekwondo could be considered as a becoming non-pharmacological restorative tactics for the substances with ADHD
from a adolescent age. Despite the answered questions about how these changes do among adolescents with ADHD, the martial
handicrafts are chancing a niche in the treatment of internal illnesses and will likely prove to be a useful complement [32].
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