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Abstract

Background: Attention deficit/hyperactivity disorder (ADHD) is a common neurodevelopmental disorder in childhood that occurs
in approximately 4-6% of children between the age 6 and 12 and is associated with several negative consequences that affect the children’s
functioning across different life settings. Recently, physical activity has become the focus of various studies investigating its role as a potential
intervention for managing cognitive and affective consequences and symptoms of ADHD. To our knowledge, there is a gap in the literature about
the relationship between sport participation and quality of life (QoL) of children with ADHD.

Methods: Parents of boys diagnosed with ADHD (N= 45) completed the Inventar Lebensqualitdt Kindern und Jugendlichen (ILK) to measure
the QoL of children (QoLp); the Strength and Difficulty Questionnaire (SDQ), which measures the behavioral and emotional characteristics of
children the ADHD Rating Scale, which estimates the symptoms of ADHD; and the Rosenberg Self-esteem Scale (RSES) to assess parents’ global
self-esteem. A demographic data sheet was used to get information about sport activity.

Results: The QoLp score was significantly lower (meaning significantly better QoL) among ADHD boys who engaged in regular sport activity
than ADHD boys who did not (t(43)=-3.87, p<.001). Additionally, the Global Problem scores (as rated by the parents) of the group of boys with
ADHD who engaged in regular sport activity were significantly lower (t(43)=-3.27, p=.002) than that of ADHD boys who did not. Parents’ Global
Self-Esteem scores were significantly higher (t(43)=-2.05, p=.047) among parents of boys with ADHD who engaged in regular sport activity than
among parents of boys with ADHD who did not. Both the Global Problem score (F(1,42)= 22.754, p< .001) and participating or not in regular
sport activities (F(1,42)= 4.498, p< .040) were found to have significant main effects on QoLp, however only the current frequency of sport
activity was a significant predictor of children’s QoLp.

Conclusion: During the treatment of children living with ADHD it is essential to pay attention to the children’s QoL. Regular sport activity
can be related to better QoL and reduced problematic behaviour.
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Background
Attention deficit/hyperactivity disorder (ADHD) is a common The .mos.t effe.ctlve .treatments for reducmg ADHD symptf)ms e?re
medications (i.e. stimulants and atomoxetine) and behavioral in-

neurodevelopmental disorder in childhood that occurs in ap-
terventions [2,8,9].

proximately 4-6% of children between the age of 6 and 12 [1,2]. It

is estimated that boys are three times more likely to have ADHD ADHD not only affects the quality of life (QoL) of the child but

than girls [3,4]. The symptoms, which consist of inattention, hy-
peractivity, and impulsivity, interfere with functioning across
different life settings [5]. ADHD is associated with several nega-
tive consequences, such as reduced academic performance, low
self-esteem, deficits in social skills, peer rejection and comorbid
mental health problems including anxiety and depression [6,7].

also that of their parents and siblings [10]. A very early study dis-
covered that parents of children with severe ADHD demonstrated
greater impairment in social and psychological functioning [11].
In another study, researchers examined the relationship betwe-
en parental self-confidence, warmth and involvement in families
of children with ADHD in Iranian population [12]. They reported
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that parents of children with ADHD had lower self-confidence and
less warmth and involvement with their children than the parents
of healthy control children [12].

Over the past half-century, scientific data have continued
to gather evidence that being physically unfit and/or having
an inactive lifestyle has major negative health consequences
throughout the lifespan [13]. Physical activity, in general has been
shown to have a wide range of beneficial effects on health and
well-being. Furthermore, a growing number of studies showed
that engagement in various forms and levels of intensity of
physical activity have been associated with improved executive
functions, social skills and affect together with lower levels of
impulsivity, hyperactivity, inattention, anxiety and depression
among individuals with ADHD [14-18].

The possible association between sport participation and the
management of ADHD symptoms has also been investigated [19].
In one study, parents reported that 6-14 year-old children with
ADHD who played three or more sports showed fewer symptoms
of anxiety and depression than those who played two or fewer
sports [20]. Based on parental reports as well, Johnson’s and Ro-
sén’s [21] study found that boys with ADHD, age 6-17 years old,
participated in team sport for a significantly shorter period of
time, demonstrated aggression and emotional reactivity and were
disqualified more frequently than boys who did not have ADHD.
Similarly, Harvey et al. [22] reported that 9-12 year-old boys with
ADHD spend less time doing daily physical activity and organized
sport than boys without ADHD.

Quality of Life (QoL) is defined by the World Health Organi-
zation as ,an individual’s perception of their position in life in the
context of the culture and value systems in which they live and
in relation to their goals, expectations, standards and concerns
[23]. Comprehending the impact of mental disorders-specifically
ADHD on QoL allows observation of different levels of impairment.
Marques et al. [24] found that 8-12-year-old children living with
ADHD (without any comorbidities) had signficantly lower QoL in
all dimensions when compared to typically developing children
(based on both self- and parents’ reports). Moreover, their results
showed that the physical functioning and emotional functioning
dimensions did not diverge significantly between the groups.

Gapin and Etnier [25] were the first to gather empirical evi-
dence about parents’ thoughts on how physical activity affects
ADHD symptoms in their children. They found that physical acti-
vity was perceived to be an important moderator of the behavioral
symptoms of 5-17-year-old children with ADHD and its effective-
ness was evident even beyond the effects of the pharmacological
treatment. There is little research, however, about the possible
connection between sport participation and QoL of children with
ADHD. The aim of the current study was to examine whether pa-
rents of boys with ADHD who were involved in regular sport ac-
tivity reported better QoL for their children and less problematic
behaviour than parents of boys with ADHD who were not involved
in regular sport activity. We also explored potential predictors of
children’s QoL. Furthermore we examined the relationship betwe-

en the frequency (hours per week) of current sport activity and
the children’s QoL as rated by the parents (QoL ).

Materials and Methods
Subjects

The sample was recruited from the Vadaskert Child Psychi-
atric Hospital and Outpatient Clinic, Budapest, Hungary between
February and November 2016. The cachment area of the hospital
is from all parts of Hungary. This paper presents data for 45 treat-
ment naive boys with ADHD (age: M= 8.24 years, SD=1.48, aged
6-11 years). Of this sample, twenty-four boys with ADHD were
involved in regular sport activity, while twenty-one were not par-
ticipating in sport on a regular basis. Sport activity was defined to
be regular if the child had been participating in sport for at least a
month before her/his participation in the study. Inclusion criteri-
on were that the children had to be over 6 and under 12 years old
with a diagnosis of ADHD. ADHD diagnosis was based on a struc-
tured diagnostic interview.

Exclusion criteria were intellectual disability and autism in
the medical history. The study was approved by the Ethical Com-
mittee of the Medical Research Council, Hungary (ETT-TUKEB).
The parents of each child included in this study provided written
informed consent after having been informed of the nature of the
study.

Measures
Mini International Neuropsychiatric Interview Kid

We determined psychiatric pathology with the modified
version of the Hungarian Mini International Neuropsychiatric
Interview for Children and Adolescents (MINI Kid) [26-30]. The
MINI Kid is a short, structured diagnostic interview, assessesing
25 child psychiatric disorders, including ADHD, according to the
Diagnostic and Statistical Manual of Mental Disorders-Fourth Edi-
tion (DSM-1V) [31].

Sheehan et al. [30] investigated the concurrent validity and
reliability of the MINI Kid in a sample of 226 children and ado-
lescents (190 outpatients and 36 controls) aged 6 to 17 years.
For purposes of evaluating concurrent validity, the Schedule for
Affective Disorders and Schizophrenia for School Aged Children-
Present and Lifetime Version was administered as well. Interrater
reliability data were collected for 57 children and in the case of 83
children, test-retest reliability data. Sheehan et al. [30] found good
to excellent concordance for the diagnoses of mood disorders,
anxiety disorders, substance use disorders, ADHD, behavioral di-
sorders, and eating disorders (area under the curve =.81-.96, x =
.56-.87) and medium concordance for psychotic disorders (area
under curve = .94, k = .41). Sensitivity was reported as very good
to excellent (.61-1.00) for 15 of 20 disorders and acceptable (>
.40) in the case of 5 disorders. Specificity was excellent (.81-1.00)
for 18 out of 20 disorders and very good (> .73) for the remaining
2 disorders (hypo/manic episode, ADHD). Interrater and test-re-
test were very good to excellent (k = .64-1.00) for all disorders
except dysthymia (k = .41).
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Balazs et al. [26] developed the Hungarian version of the MINI
Kid. The high quality of the Hungarian translation of the MINI Kid
was guaranteed by a multistep translation procedure, containing
initial translation, back translation, harmonization, and pilot
study [26]. The MINI Kid was administered to 112 children aged
<18 years old during the validation. Two interviewers interviewed
51 children, and in the case of 31 children, the interview was
repeated a second time within 48 hours. The reliability of the MINI
Kid was found to be good to excellent, except in the case of test-
retest reliability for generalized anxiety disorder (x =.36). In our
study, children were interviewed with their parents according to
the instruction of the MINI KID administration procedure [26,30].
Interviewers underwent a standardized training procedure before
going live, and their work was overseen.

Rosenberg Self-Esteem Scale

The Rosenberg Self-esteem Scale (RSES) has been relevant
worldwide for the measurement of general self-esteem (RSES)
[32,33]. The RSES was translated into 28 languages, including
Hungarian, and administered to 16,998 participants across 53
nations [33]. The internal reliabilities (Cronbach alphas) of the
RSES scale within 53 nations showed that the mean reliability
across all nations was substantial (¢ = .81). Sallay et al. [34]
tested an alternative Hungarian translation for factorial structure,
structural invariance, and other psychometric properties. They
analyzed data from four cross-sectional questionnaire studies (N
=1702,n_, = 674, n = 1025). The factorial structure of the
RSES-H correspondedto the previously published bifactorialmodel
(one general latent self-esteem factor and two ,methodological’

female

latent factors for the negatively and positively worded items).
This was found to be invariant across the subsamples. Measures
of internal consistency were adequate (Cronbach’s alphas =.857).
Level of self-esteem was mostly independent of sociodemographic
characteristics (gender, age, and education), as well as of social
desirability. Sallay et al's [34] work recommends this alternative
Hungarian translated version as a valid and reliable questionnaire
for measuring the level of global self-esteem.

Inventar Lebensqualitit Kindern und Jugendlichen

The self and the parent rated versions of the Inventar
Lebensqualitdt Kindern und Jugendlichen (ILK) were used to
measure the QoL of children [35,36]. This questionnaire can
measure the QoL of healthy as well as clinical samples [36].
During the Hungarian validity study of ILK, data were analyzed
from 2620 children and their parents (mean age: 10.45 years, sd:
2.2 years) [36]. The internal reliability was adequate (Cronbach’s
alphas > .6) in all three versions (children, adolescent, parent).
The range for test-retest reliability was between .67 and .75. The
ILK is well suited for both global and detailed examinations of QoL
in Hungarian child populations.

The children’s variant of the ILK contains 7 questions and
can be used for children from ages 6 to 12. In the parents’ version
the parents have to assess their children’s QoL. In addition to
general QoL the ILK evaluates 6 specific areas: school, family,

peer relationships, time spent independently, physical health and
mood. There are two additional areas when using the ILK on a
clinical sample: how the problem/disorder affects the children’s
QoL and what effects (positive or negative) do the treatments
and examinations have on the children. In the version for clinical
populations, the parents also have to assess their feelings about
their children’s disorder. In the parental version, parents have to
calculate the time their children spend in school, doing homework,
with family, with friends, alone, and sleeping.

Strength and Difficulty Questionnaire

The Strength and Difficulty Questionnaire (SDQ) was deve-
loped by Robert Goodman [37]. It measures the behavioral and
emotional characteristics of children from ages 4 to 16 and can
be completed by the adolescents, their parents, or their teachers.
The questionnaire assessess not only the problematic areas, but
also the children’s abilities (prosocial behaviour). Goodman [37]
found that the scale demonstrated sufficient reliability (alpha =
.073).

The SDQ has 25 items, which can be classified into 5 scales
(Hyperactivity, Emotional Behavioral problems,
Peer-relationship difficulties, Prosocial behaviour). The Global

symptoms,

Problem score can be calculated by summing the scores on each
scale (except the scores on the Prosocial scale). The Hungarian
applicability of the SDQ data was assessed based on 156 children’s
parents’ ratings (age between 62-87 months, mean age: 75 * 4
months) [38]. The internal consistency ranges from moderate to
acceptable (Cronbach’s alphas between .43-.70). However, the
mean global problem scores (11.0) were much higher among
the group of children age 6 than the same age groups measured
in West-European and North-American samples. However, the
authors suggest that the Hungarian version of the SDQ can be
used for measuring and following Hungarian children’s and
adolescents’ mental health [38]. The validation of the Hungarian
version of the SDQ was carried out with both the adolescents from
the general population and clinical populations [38,39]. The self-
rating and parental versions of the SDQ were completed by 716
adolescents, recruited from the Vadaskert Child and Adolescent
Psychiatric Hospital, Budapest, Hungary, and their parents.
Internal consistency extended from moderate to adequate (.55-
.79). The version parents completed about their kids seemed
to be more reliable than the adolescent self-rating version.
The questionnaire distinguished exceedingly well between the
control and clinical groups using the global problem scores and
the scales. Parents in the clinical group rated their child’s mental
and behavioral problems as more severe than parents from the
control group. These results suggest that the Hungarian version of
the SDQ can be used in a clinical sample as well [39].

ADHD Rating Scale

The ADHD Rating Scale [40] is a checklist that evaluates the
presence of symptoms of ADHD, according to the diagnostic cri-
teria of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-1V), in a dimensional way [31]. The ADHD Rating Scale has
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18 items, which can be devided into two subscales: Inattention
and Hyperactivity-Impulsivity. Each item is rated on a 4-point Li-
kert scale, using responses such as ,never or rarely’, ,sometimes’,
,often’, or ,very often’. It has two versions: the school version (rated
by teachers) and the home version (rated by parents). The test-re-
test reliability, internal consistency, and criterion-related validity
of the instrument were examined using a portion of the same
sample of 71 students (ages 5-17 years old). Alpha coefficients for
the school version were .94 for total score, .96 for inattention and
.88 for hyperactivity-impulsivity. Alpha coefficients for the home
version were .92 for the total score, .86 for inattention and .88 for
hyperactivity-impulsivity.

Demographic Questionnaire

A structured questionnaire was specifically developed for
this study to explore the demographic characteristics of the parti-
cipants, such as parents’ education and economic activity, family
structure, children’s motor development and their involvement
with sport activity.

Procedures
Diagnostical and Additional Questionnaires Phase

Children were recruited from the Vadaskert Child Psychiatric
Hospital and Outpatient Clinic, while staying on a ward in the hos-
pital. Children with ADHD were identified via an initial screening
process in which the child-parent diads were interviewed with
the MINI Kid on the first day in the hospital. If the diagnosis was
stated by the MINI Kid and the children’s own childpsychiatrist
has varifid the diagnosis, additional qestionnaires were given to
the parents (demographic questionnaire, SDQ, ILK, RSES, ADHD
Rating Scale, as listed above).

Statistical Analysis

All statistical analyses were performed using SPSS (Version
22.0) for Windows. Initially, the Kolmogorov-Smirnov test was
used to examine the distribution of the numerical variables. Then
we examined whether boys who play sport on a regular basis
have better QoL (as rated by their parents, see further as QoLp)
and fewer behaviour problems (as indicated by the Global Prob-
lem scores of SDQ) than do boys who do not participate in regular
sport activities. Further we examined whether higher global pa-
rental self-esteem is seen if the son participates in regular sport
activities. A global QoL index score was calculated from the ave-
rage of items 1, 2, 3, 4, 6 and 7 of the QoL scale, as these are the
items of the questionnaire that are directly related to the child-
ren’s QoL. The fifth item (physical health) was excluded because it
is concerned with the physical health rather than the psychologi-
cal well-being of the child. The fifth item being different from the
rest of the questionnaire is further supported by its low item-total
correlation (r=.16). We used independent sample t-test to exami-
ne these hypotheses.

Next, we tested whether Global Problem scores, Global Hype-
ractivity scores and Parents’ Global Self-Esteem scores (Rosen)

were potential predictors of children’s QoL , using Multiple reg-
ression analysis (stepwise model). The terms for the regression
analysis were acceptable.

We continued with Univariate Analysis of Variance to exami-
ne the effects of Global Problem scores and regular sport activity
on QoL . Levene’s test check for homogeneity of variances were
non significant (p=.646). Finally, we analyzed the relation among
the frequency (hours per week) of current sport activity and the
quality of life of the child [QoLp) by Linar regression analysis (en-
ter model). The terms for the regression analysis here were also
acceptable.

Results
Participants

Altogether 45 boys with ADHD (mean age in years: 8.24
(SD=1.48)) were enrolled in the study. The mean age of ADHD boys
who engaged in regular sport activity was 8.29 (SD =1.49), while
the mean age of ADHD boys who did not regularly participate in
sport activity was 8.19 (SD =1.50). The two groups did not differ
from each other significantly with respect to age (U=249.50, Z=
-.058, p=.954). Table 1 provides an overview of participant cha-
racteristics.

Table 1: Sample Characteristics (N = 45 children with ADHD).

Sample (N=45) Characteristics R OTE (0
sons)
Gender Boys 45
University degree
25
Highest educational (mothers)
level (SES) University degree 15
(fathers)
Capital 24
Chlldrep s place of Town 10
residence
Village 11
Children’s current Elementary school 38
educational institute Preschool 7
Lives in family 42
Chlldren.s family Adopted 2
setting
Lives with fosterer(s) 1

Parents’ rating of their son’s QoL (QoLp),, Global Problem
scores and the Parents’ Global Self-Esteem scores (boys who
do sport regularly versus those who do not)

Parents of boys who played sport on a regular basis rated
their son’s QoL, (N=24; M=2.02, SD=.59) to be significantly better
(t(43)=-3.87, p<.001) than parents of boys who did not exercise
regularly (N=21; M= 2.67, SD= .53). The Global Problem scores
(as rated by the parents) of the boys who played sport regularly
(M= 16.38, SD= 4.84) was also significantly lower (t(43)= -3.27,
p=.002) than that of the physically inactive group (M= 21.14, SD=
4.93). Parents’ Global Self-Esteem scores were significantly higher
(t(43)=-2.05, p=.047) among parents of boys engaged in regular
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sport activity (M= 33.33, SD= 4.78) than parents of boys who did
not participate in sport acitivity regularly (M= 29.62, SD= 7.28).

Global Problem scores, Global Hyperactivity scores
and Parents’ Global Self-Esteem score (Rosen) as potential
predictors of children’s QoL

Multiple regression analysis (stepwise model) was used to
test if the Global Problem score and/or Global Hyperactivity score
and/or Parents’ Global Self-Esteem score significantly predicted
children’s QoL . The results of the regression indicated that the
only independent variable that proved useful for predicting
QoL was the Global Problem score (R?=.467, adjusted R?= .455,
F(1,43)= 37.707, p< .001, B= .684, p< .001). Both the Global
Hyperactivity score (f=.012, p=.927) and the Parents’ Global Self-
Esteem score (f=-.099, p=.394) were excluded from the model.

Analysing the effects of Global Problem scores and regular
sport activity on QoL (Univariate Analysis of Variance)

Both the Global Problem score (F(1,42)= 22.754, p<.001) and
participating or not in regular sport activities (F(1,42)= 4.498,
p< .040) were found to have significant main effects on QoL
Those with lower overall Global Problem scores were reported to
have better QoL than did boys with more problem behaviours.
Similarly, boys who participate in sport activities regularly enjoy
a better QoL than boys who are not involved in sport on a regular
basis.

The Relation among the Frequency of Current Sport
Activity and the Quality of Life of the Child (QoLp)

Linear regression analysis (enter model) was used to test
whether the current frequency of sport activity (hours per week)
can significantly predict children’s QoL According to the results
of the regression analysis, the current frequency of sport activity
is a significant predictor of children’s QoL (R?=.158, adjusted R*=
.138, F(1,43)=8.059, p=.007, f=-.397, p=.007).

Discussion

Though there is growing interest in the role of physical activity
as a potential intervention for managing the symptoms of ADHD,
there is still a gap in the literature about the connection between
sport participation and the QoL of children with ADHD. Therefore,
the main aim of our current study was to examine whether parents
of boys with ADHD who particpate in sport regularly report better
QoL for their sons and less problematic behaviours and also have
better global self-esteem than parents of ADHD boys who do not
play sport regularly. The results showed that parents of boys
who played sport on a regular basis rated their son’s QoL to be
significantly better than parents of boys who did not exercise re-
gularly. The Global Problem scores (rated by the parents) were
also significantly lower among boys who played sport regularly
than among the physically inactive group. These results are
similar to Kiluk, Weden and Culotta’s [20] study results, which
found that children with ADHD who played three or more sports
demonstrated fewer symptoms of anxiety and depression than

those who played two or fewer different kinds of sports. These
findings can also be related to those presented by Gawrilow, et
al. [16]. They found that lack of physical activity was shown to be
related to depressed mood, more strongly in children with severe
hyperactivity symptoms. Taken together, the current study and
other recent studies suggest that engagement in various forms
of physical activity varying in intensity can be associated with
better executive functions, better social skills and lower levels
of impulsivity, hyperactivity, inattention, anxiety and depression
among individuals with ADHD [14-18]. It is also a noticeable
result that physical activity was impressive in moderating
behavioral symptoms in children with ADHD-based on parental
reports [25]. Additionally, as mentioned above, parents’ Global
Self-Esteem scores were significantly higher among parents of
boys engaged in regular sport activity than parents of boys who
did not participate in regular sport activity. That means parents
of boys with ADHD who played sport regularly have better global
self-esteem than parents of children with ADHD who were not
regular sport participants. In connection to this result, parents
of children with ADHD reported lower self-confidence and less
warmth and involvement with their children than the parents
of control children in the Iranian population [12]. The practical
impact of this result is that the child’s sport participation might
increase self-esteem for the parent, protecting them from potential
negative consequences which can result from the child’s disorder.

Next, we examined which factors could potentially predict the
boys’ QoL Only the Global Problem score proved to be a useful
predictor of QoL Both Global Hyperactivity score and Parents’
Global Self-Esteem score were excluded from the regression
model. In addition to the Global Problem score, participating or
not in regular sport activities was found to have a significant main
effect on QoL . Namely, those with lower overall Global Problem
scores were reported to have better QoL than did boys with
more problematic behaviours. Likewise, boys who participate
in sport activities regularly have a better QoL than boys who
are not involved in sport on a regular basis. It is known from the
literature that robust reductions in QoL were reported by parents
of children with ADHD across several different QoLp measures
and across a broad range of achievement, psycho-social, and self-
evaluation domains (from a systematic review by Danckaerts et
al.) [41]. Our results suggest that participating in regular sport
activity seems to help a child with ADHD to manage his behavioral
problems and can be connected to a better QoL The severity of
ADHD symptoms and the parents’ global self-esteem did not seem
to affect QoLp. This result can be used in the managment of boys
with ADHD. In case they participate in sport activity, they might
have fewer behavioral problems, which also have been supposed
to be connected with better QoLp_

Furthermore we examined the relationship between the
frequency (hours per week) of current sport activity with the
children’s QoL In our study, only the current frequency of sport
activity (hours per week) was a significant predictor of children’s
QoL Similarly, studies reported that boys with ADHD spend less
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time doing daily physical activity and organized sport than boys
without ADHD [22,42]. These results suggest that ADHD child-
ren’s sporting characteristics and behaviour should be examined
thoroughly when considering their general treatment regimen,
general well-being and quality of life. It is important to find out
how each child can be motivated to get involved with and remain
engaged in sport activities of their choise since - as our restults
show - involvement with sport is an important predictor of their
quality of life.

The present study should be interpreted in the context of its
limitations. First, the study was cross-sectional, which made us
unable to consider any causal relationship among the symptoms of
ADHD, sport participation and QoL . Second, the study population
included only boys the results cannot be generalised to the whole
ADHD population. Third, the study population included a clinical
sample only, and thus the results cannot be generalized to the
population of typically developing children. Third, we used parent-
rated scales for the assessment of QoL, problematic behaviour
characteristics, and the severity of ADHD symptoms. Parents’ self-
esteem was measured with a self-report questionnaire also.

Conclusion

In conclusion, we would like to highlight that frequent sport
activity for a longer period can be connected to better QoL and
less problematic behaviour among boys with ADHD and can have
positive effects on the parents’ self-esteem. Future studies should
explore the potential factors that might help children with ADHD
to manage their behaviour during sport, and also helping them to
stay in a sport activity for a longer period of time.
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