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Abstract

Background: The aim of the study was to investigate the relationship between the clinical key factors,
that is, ADHD symptom severity, comorbidity and motor skill level, and the quality of life perceived by
the child and parent.

Methods: A total of 81 boys, 6-10 years were evaluated. Five groups of children were compared:
ADHD only (n=18); ADHD and specific learning disorder (n=17); ADHD and oppositional defiant disorder
(n=16); ADHD and anxiety disorder (n=15); control group (n=15). The Conners’ Parent Scale - Revised
Short Form and Pediatric Quality of Life Inventory Parent and Child Forms were filled out. Motor skills
were evaluated using the 2nd version of the Bruininsky-Oseretsky Motor Proficiency Test. Progressive
regression analysis was used to determine the extent to which the quality of life of children was
predicted by the comorbid status, ADHD symptoms and severity, and motor skill scores.

Results: ADHD diagnosis affects the quality of life according to both child and parent reports whether
comorbid psychiatric disorder accompanies it or not. Although the comorbidity of opposition defiant
disorder affects the quality of life more according to child reports, it shows that having ADHD diagnosis
alone is enough to affect the quality of life of children according to parent reports. Additionally, the
presence of comorbidity accompanying ADHD diagnosis, increases in ADHD symptom severity and motor
skill deficiencies are important predictors of quality of life according to both child and parent reports.
Conclusions: Considering different aspects of ADHD; a chronic neurodevelopmental disorder with
symptoms persisting into adulthood, on the perceptions of both children and families about quality of
life will contribute to improving the children’s well-being.
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INTRODUCTION

Attention deficit hyperactivity disorder (ADHD), the most
common neurodevelopmental disorder among children
and adolescents, is associated with many developmental,
academic, and social difficulties, starting in early childhood
and often continuing in adolescence and adulthood [1].

Children diagnosed with ADHD have difficulties not only
in achieving the expected academically, but also in
establishing healthy social relationships with their peers,
parents, and teachers. In addition to the difficulties
experienced in ADHD, emotional problems such as lack
of self confidence, depressive and anxiety symptoms may
also occur [2]. All these problems cause losses in various
parameters of the quality of life (QoL), especially in the
psychosocial area that directly affects the well-being.
Generally, these often untreated difficulties continue
in adulthood and decrease self-esteem by disrupting

the daily routine [3]. In their meta-analysis including 36
studies published between 1998 and 2008, Danckaerts
et al. [4] supported the above mentioned findings and
stated that children with ADHD had more difficulty in
achievement and self-confidence compared to those
without ADHD but with chronic physical diseases such as
cerebral palsy or cancer, and that they had lower levels of
quality of life, especially in the psychosocial area. They
also mentioned in their study that children with ADHD had
more behavioral problems than those with other mental
health disorders such as major depressive disorder, and
that ADHD diagnosis had a comparable effect on quality of
life [4]. In another study, Coghill and Hodgkins compared
the children with ADHD, those with Type 1 DM (diabetes
mellitus), and their healthy peers in terms of QoL and
found that the diagnosis of ADHD affected the children’s
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QoL more negatively than the diagnosis of Type 1 DM
based on the reports of children and their families [5].
Although it is clear in the literature that ADHD affects
the QoL negatively, recent studies have not explored the
nature of the relationship between ADHD and QoL and
the other possible factors affecting this relationship. In
their review of 14 studies conducted between 2008 and
2012, Velo and his friends [6] confirmed the negative
effects of ADHD on QoL and stated that there were
contradictory results about the effects of age and gender
on QoL in ADHD. In a study on the factors affecting the
relationship between ADHD and QoL in young adults,
it was investigated how ADHD comorbidity, substance
use, psychosocial or psychopharmacological treatment
mediated the relationship between ADHD and QoL [7].

It is a known fact that ADHD is associated with other
psychiatric disorders, and even this comorbidity is said
to be a rule rather than an exception [8]. It has been
confirmed that two-thirds of the children diagnosed with
ADHD have at least one comorbid psychiatric disorder
[9,10]. In accordance with the literature, the studies
conducted in Turkey have also reported that 60% of the
children with ADHD are diagnosed with one or more
comorbidities and the most common comorbidities are
oppositional defiant disorder (ODD) and specific learning
disorder (SLD), followed by anxiety disorder, depression,
obsessive-compulsive disorder, and behavioral disorders
[11,12]. It is also emphasized that the initial evaluations
should be comprehensive, since the presence of these
comorbidities may increase the disease severity and
decrease the ability to respond to treatment [13,14]. In
one of the few studies examining how comorbidity affects
the QoL in children diagnosed with ADHD, Klassen et al.
[2], relying merely on parents’ statements, reported
the comorbidity accompanying ADHD was an important
predictor of the QoL, and that an effective intervention
to improve the QoL in ADHD would be possible only with
sensitive measurement results on the severity of symptoms
and accompanying comorbidities.

Motor skill problems are very common in ADHD, especially
in school-age children even though they are not evaluated
and diagnosed according to formal criteria. Motor skill
problems, affecting children at different levels of daily
lives, are seen in 30-50% of children diagnosed with ADHD,
and the gross and fine motor skill development in these
children are significantly deficient compared to typical
developing peers [15 - 17]. These problems in motor
skills in school-age children cause not only problems in
social competence and academic achievement, but also
problems such as resisting physical activity, obesity, lower
self-esteem, low school performance, and problems
in social relations [18-20]. In their study with children
diagnosed only with ADHD, Goulardians et al. [21]
concluded that there was a positive relationship between
motor skill development and QoL in children. In another
study conducted by Engel-Yeger [22] it was mentioned that
motor problems in adulthood affect the QoL, especially
in psychosocial and environmental areas. Additionally,

Collizi et al. [23] stated that the motor problems seen in
neuropsychiatric disorders have important public health
costs and are also a neglected area. They also mentioned
that the recognition of motor problems and the effects of
these problems on the QoL is important in creating new
approaches for early intervention.

Although it is clear that ADHD diagnosis negatively
affects the QolL, according to the reports of children and
parents; how comorbid disorders and motor problems
change the QoL in children with ADHD has not been
clearly revealed in the literature. Therefore, the main
purpose of this study is, first, to determine whether the
QoL perceived by both the child and the parent changes
in the case of 3 psychiatric comorbid disorders (ODD, SLD,
Anxiety Disorder), which are known to accompany ADHD
most frequently, in the school-age children with ADHD
by comparing them with control group; and second, to
investigate the relationship between the clinically key
factors, that is, ADHD symptom severity, comorbidity and
motor skill level, and the QoL perceived by the child and
parent. Hypotheses of the this study are firstly; the QoL
of the whole ADHD group, regardless of existence of a
comorbid disorder, will be lower than control group in
both parent and child reports. Secondly; In the presence
of a comorbid psychiatric disorder in ADHD, the QoL
will be further impaired. Thirdly; the increase in ADHD
symptom severity will decrease the QoL reported by both
the child and the parent and last hypothesis is that the
decrease in motor skill level will negatively affect the
reports of both child and parent on QoL.

METHODS

Participants

In our study, the sample was selected by screening the
files of the boys with only ADHD and with ODD, SLD or
Anxiety Disorder accompanying ADHD at the Hacettepe
University Department of Child and Adolescent Mental
Health, between October 2018 and October 2019. Inclusion
criteria were boys between the ages 6 and 10 years, right
hand dominant and diagnosed with only ADHD and with
either ODD, SLD or Anxiety Disorder accompanying ADHD.
The file information of 426 children who met the criteria
were reviewed. Exclusion criteria were children with a
history of head trauma, known chronic disease, known
neurological disease, comorbid tic disorder, obsessive
compulsive disorder, psychotic disorder, mood disorder,
conduct disorder, mental retardation or autism spectrum
disorder, and multiple comorbid psychiatric disorders. As
a result, a total of 106 children who met the inclusion
and the exclusion criteria and agreed to participate in the
study were evaluated.

The control group included 30 children selected from the
boys between the ages of 6-10 years, right hand dominant
who volunteered to participate in the study and did not
have any psychiatric symptoms according to the reports of
their teachers or parents. Control group was selected by
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convenience sampling method.

Our study was approved by the Non-Interventional Clinical
Research Ethics Committee, Hacettepe University, with
the decision dated 25.09.2018 and numbered GO 18/694-
29, and carried out in accordance with the Helsinki
Declaration. All children and their parents were informed
about the purpose and content of the study and the signed
informed consent was obtained from all children and
parents.

Evaluation

The demographic characteristics (age, body mass index,
occupation, etc.) of the children and their parents who
met the inclusion criteria and agreed to participate in the
study were recorded on the prepared evaluation form.
Once again, a clinical psychiatric evaluation was made with
106 children and their families constituting the research
group within the scope of the study to review and confirm
the children’s psychiatric diagnoses.

The Conners’ Parent Scale-Revised Short Form (CPS-R:SF)
and Pediatric Quality of Life Inventory Parent Form were
filled by the parents of the children in the research and
control groups.

The children’s motor skills and QoL were evaluated
using the 2nd version of the Bruininsky-Oseretsky Motor
Proficiency Test and Pediatric Quality of Life Inventory
Child Form, respectively, by a physiotherapist.

Measures

The Conners’ Parent Scale - Revised Short Form (CPS-
R:SF) is a scale used to screen “Attention Deficit and
Destructive Behavior Disorders” [24]. The Turkish
adaptation study was carried out by Kaner et al. [25]. It
consists of 27 items in total. In CPS-R:SF, questions are
answered on a 4-point Likert scale. The higher the scale
score, the intenser the symptoms specific to ADHD and
destructive disorders.

Motor skills were assessed using the 2nd version of the
Bruininsky-Oseretsky Motor Proficiency Test (BOT-2) [26]
(Bruininks, 1978). It is a standard test commonly used
by physiotherapists to detect the gross and fine motor
problems of children between the ages of 4 and 21 years.
It has both short and long form. Short form was used in our
study. The short form of BOT-2 consists of 8 subtests: fine
motor precision, fine motor integration, manual dexterity,
bilateral coordination, balance, speed of movement and
agility, upper extremity coordination and strength. The
score for each subtest can be calculated separately, as
well as the scores for fine motor skill, gross motor skill,
both fine and gross motor skill, and total motor skill score
[26,27].

The Pediatric Quality of Life Inventory (PedsQL) was
developed by Varni et al. [28] in 1999, and its Turkish
validity and reliability study was carried out by Memik et
al. [29]. It aims to measure the overall QoL in the 2-18 age
group. The scale has separate parent and child forms for
the groups of 5-7 years, 8-12 years, and 13-18 years. The

scale is scored in 3 ways: scale total score (STS), physical
health total score (PHTS), and psychosocial health total
score (PHTS), which consists of calculating the item scores
evaluating emotional, social, and school functionality.
The higher the scale total score, the better the perceived
QoL related to health. In order to evaluate the reliability
of the scale, its internal consistency was tested, and the
Cronbach’s alpha coefficient was found to be 0.70-0.89
[30].

Statistical Analysis

The data of the study was analyzed using SPSS 21.0
package program. It was calculated to have 15 people
in each group to conduct the study with 80% power. The
homogeneity of the groups was investigated using Levene
Test. In binary comparisons, Student t Test was used to
evaluate the difference between groups in the case of
normal distribution and homogeneous groups, and Mann
Whitney U Test was used in case the groups were not
normally distributed. In order to compare multiple groups,
if the groups were normally distributed and homogeneous,
One Way Variance Analysis was used, and Bonferroni post
hoct test was carried out to determine which groups differ.
In case the groups were not normally distributed and
homogeneous, the groups were compared using the Kruskal
Wallis analysis. The Fisher Freeman Halton test was used in
categorical evaluations.

Progressive regression analysis [31] was used to determine
the extent to which the children’s QoL was predicted by
comorbidity, ADHD symptoms and severity, and motor skill
scores. Piecewise regression or MARS models, different
regression models are obtained for the dependent variable
in different intervals / parts of the independent variable
and the model was established for 6 different dependent
variables in study.

Although the Shapiro-Wilk normality test result was
significant only for model 2 for regression model residuals,
when the statistics on residuals were examined; mean and
median values of residuals for all models were relatively
close, histogram graphs, P-P plots, studentized residual
graphs against the unstandardized predicted value,
skewness/SE ratio (maximum obtained ratio was 1.917).
It was seen that the assumptions of variance homogeneity
and normality of errors/residuals were not violated. The
significance was set at p<0.05.

RESULTS

Of the 106 children (study group) and 30 children (control
group), the children who were found to have one of
the exclusion criteria during the face-to-face clinical
psychiatric evaluation or who did not complete the research
scale or tests were excluded from the study. The formation
of the study and the control groups is summarized in Figure
1. As a result, a total of 81 children were included in the
analysis in order to match the groups in terms of age, body
mass index and maternal education level: 18 children with
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ADHD, 17 with ADHD and special learning difficulties (ADHD
+ SLD), 16 with ADHD and oppositional defiant disorder
(ADHD + ODD), 15 with ADHD and anxiety disorder (ADHD
+ Anxiety Disorder) in the study group and 15 children in

between the ages of the children in the groups; likewise,
the groups were similar in terms of socio-demographic
characteristics, but the rate of being diagnosed with
psychiatric disorders in the siblings of children in the ADHD
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the control group. The demographic characteristics of the
groups are summarized in Table 1. There was no difference

group was found to be significantly higher.

ADHD GROUPS

426 boys
6-10 years old
ADHD diagnosis

_

320

S
106
evaluated for the
study

criteria

28

78
participated in the
studv
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with multiple
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30 typically
developing
controls
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symptoms
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23 18 22 15
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to match the for left hand groups
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Figure 1. Formation of the Attention Deficit Hyperactivity Disorder (ADHD) and the Control Groups

Symptom Severity of ADHD in the Study Groups

As expected, the CPS-R:SF scores of the control group
were significantly lower than those of the ADHD group in
all subscale scores (Table 2). ADHD and comorbidity groups
were compared using CPS-R:SF scores in terms of ADHD

symptom severity. A statistically significant difference was
found only between ADHD group and ADHD + ODD group
in terms of CPS-R:SF oppositional behaviour scores. In the
ADHD + ODD group, CPS-R:SF oppositional behaviour scores
were significantly higher than the group diagnosed with
ADHD alone (p = 0.013).
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Tablo1. Clinical Characteristics of the Participants

ADHD (n=18) | ADHD+SLD (n=17) | ADHD+ODD | ADHD+Anx. Dis. CG (n=15) P P
(n=16) (n=15)
Participants Age (month) 91(81-120) 103 (77-125) 95,5 102 99 0,081 0,293a
(XSS) (79-107) (74-128) (95-112)
BMI 16,41(12,6-23,6) | 17,1(14,4-30,2) | 15,95(13,9-23) | 17,75(13,1-26,5) | 17,7(14,3-20,8) | 0,315 | 0,440b
Mother Age (X+SS)(year) 33,5:6,04 36,8+5,8 3545,6 38+5,19 33,643,9 0,088 | 0,118a
Education 10,44 11,76 8,06 11,66 10,20 0,064 0,145
(year)
Father Age (X+SS)(year) 367,07 40+5,4 4171 40+5,2 35+4,9 0,053 | 0,140b
Education 11,77 11,05 9,12 10,93 12,2 0,248 0,287
(year)
Parents Married 16(88,9) 13(%76,5) 16(%100) 12(%80) 15(%100)
Divorce 2(11,1) 4(%23,5) 0 3(%20) 0 0,231 0,204
Consanguineous | Yes 1(%5,6) 2(%11,8) 5(%31,2) 1(%6,7) 1(%6,7)
Marriage No 17(%94,4) 15(%88,2) 11(%68,8) 14(%93,3) 14(%93,3) 0,339 0,175
Psychiatric Yes 2(%11,2) 4(%25) 3(%18,75) 4((%26,7) 0
SDiE?:;’:'S n No 16(%88,8) 12(%75) 13(%81,25) 11(%73,3) 15(%100) 0,01 0,754
Psychiatric Yes 2(%11,2) 4(%23,6) 4(%25) 4(%26,7) 0
f;ﬁ';s‘s n No 16(%88,8) 13(%76,4) 12(%75) 11(%73,3) 15(%100) 0,03 | 0,645
Smoking during | Yes 5(%27,8) 4(%23,5) 1(%6,3) 2(%13,4) 2(%13,4)
pregnancy No 13(%72,2) 13(%76,5) 15(%93,7) 13(%86,6) 13(%86,6) 0,5 0,364
Birth Type Normal 8(%44,4) 8(%47,1) 4(%25) 4(%26,7) 6(%40)
Caesarean 10(%55,69 9(%52,9) 12(%75) 11(%73,3) 9(%60) 0,388 0,424
Time of Birth Term 16(%88,9) 16(%94,1) 15(%93,8) 15(%100) 14(%93,3)
Preterm 2(%11,1) 1(%5,9) 1(%6,2) 0 1(%6,7) 0,5 0,898
Complications at | Yes 2(%11,1) 3(%17,6) 5(%31,2) 3(%20) 2(%13,3)
Birth No 16(%88,9) 14(82,4) 11(%68,8) 12(%80) 13(%86,7) 0,362 0,565

ADHD: Attention deficit hyperactivitydisorder, ADHD+SLD: attention deficit hyperactivity disorder and Spesific learning disorder, ADHD+ODD:
attention deficit hyperactivity disorder and oppositional deficit disorder, ADHD+Anx Dis.: attention deficit hyperactivity disorder and anxiety
disorder, CG: Control Group, a: One Way Analysis of Varians, b: Kruiskal Wallis Analysis, p< 0,005.

Tablo 2. Conners’ Parent Scale- Revised Short Form Scores by Groups

Conners’ Parent Scale-

ADHD (n=66) -CG (n=15)

ADHD Groups

Revised Short Form Score e e Min Max. Z p X’ p Bonferroni
ADHD 6+4,1 0 16
ADHD+SLD 8+3,9 2 16
Oppositional Behaviour ADHD+ODD 12+4,4 1 17 -3,747 0,0005 | 10,849 | 0,013 | ADHD+ODD>ADHD
ADHD+Anx. Dis. | 7,5+5,36 1 16
CG 2429 0 12
ADHD 8+4,9 2 18
Cognitive Problems- EDIPESED 1055352 L il
Inattention ADHD+ODD 10,5+2,7 5 16
ADHD+Anx. Dis. 11+4,7 2 16
G 0+3,8 0 12 -4,850 0,0005 1,812 | 0,612
ADHD 6+3,04 0 11
ADHD+SLD 6+4,5 0 14
Hyperactivity ADHD+0ODD 11+4,7 3 18
ADHD+Anx. Dis. | 7,5+4,9 0 16
cG 22,9 0 10 -3,801 0,0005 7,602 | 0,55
ADHD 20+8,3 5 35
ADHD+SLD 19+7,08 9 32
ADHD Index ADHD+ODD 23,5+5,7 10 31
ADHD+Anx. Dis. 2318,3 8 35
cG 46,2 0 19 -5,206 0,0005 3,051 | 0,384

ADHD: Attention deficit hyperactivitydisorder, ADHD+SLD: Attention deficit hyperactivity disorder and Spesific learning disorder, ADHD+ODD:
Attention deficit hyperactivity disorder and Oppositional deficit disorder, ADHD+Anx Dis.: Attention deficit hyperactivity disorder and Anxiety
disorder, CG: Control Group, Z: Mann-Whitney U Test, X2 :Kruiskal Wallis Varyans Analysis, p< 0,05.
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Motor Skill Levels in the Study Groups

When we compared the children in terms of their motor
skills using the scores for the sub-scales of the BOT-2
Test; it was observed that all children in the ADHD group
scored significantly lower in each subscale and each
category (fine motor skill, gross motor skill, both fine
and gross motor skill, and total motor skill) compared
to control group (Table 3). It was also found that there
were differences between ADHD and comorbidity groups
in terms of motor skills. It was observed that the ADHD +
SLD group scored significantly lower in both fine and gross
motor skill subscales compared to the ADHD only group
(p = 0.015) and scored significantly lower in gross motor
skill subscale than the ADHD and ADHD + ODD group (p =
0.004).

Relationship between Quality of Life and ADHD

In all subscales of the Pediatric Quality of Life Inventory,
based on the reports of both parents and children, the
QoL scores of children in the ADHD group were found to be

Tablo3. BOT-2 Scores by Groups

ADHD (n=66) -CG (n=15)

significantly lower than control group (Table 4). In addition,
when the correlation between the QoL reported by children
and the QoL reported by their parents was analyzed, it was
found that there was a statistically significant correlation
between the child-reported and parent-reported scores of
QoL (p<0.05 r = 0.24-0.445).

Relationship between Quality of Life and ADHD and
Comorbidity

When the parent reports and children’s self-reports on the
QoL were compared in terms of the difference between
ADHD and comorbid groups; no statistically significant
difference was found. However, it was found that while
the ADHD + ODD group had the lowest score in children’s
self-reports on QoL; according to parent-rated reports of
the QoL, the only ADHD group had the lowest scores in
the categories of total score and physical health score; on
the other hand, the ADHD +Anxiety Disorder group had the
lowest score in the category of psychosocial score (Table
4).

ADHD Groups

Groups XSS Min. | Max. t VA p F X2 p Bonferroni
ADHD 15+4,4 7 24
ADHD+SLD 19:6,08 |6 24 -4,356 | 0,0005 | - 5,065 |0,167
Fine Motor Skills ADHD+ODD 20+4,5 10 24
ADHD+AnX. Dis. 19+5,4 7 28
CG 23+2,8 20 29
ADHD 6,5+2,09 |2 10 ADHD>ADHD+SLD
Fine and Gross | DtoLD S:2 TN PR D 3,097 0,001 | - 10,429 0,015
Motor Skill ADHD+ODD 62,2 0 8
ADHD+AnX. Dis. 62,3 1 8
CG 7+1,01 6
ADHD 20,6+5,2 8 28 ADHD>ADHD+SLD
ADHD+SLD 15457 4 24 -5,797 | - 0,0005 | 9,830 - 0,004 | ADHD+ODD>ADHD+SLD
Gross Motor Skills | ADHD+ODD 20,9+5,4 |9 28
ADHD+Anx. Dis. | 15,945,6 7 27
CG 27,4+2,1 |24 31
ADHD 45+8,2 29 53
ADHD+SLD 37:11,46 11 |53 -5,718 10,0005 | - 15,593 0,133
BOT Total ADHD+ODD 50+10,8 |21 57
ADHD+AnX. Dis. 41111 |22 58
CG 57+4,3 53 68

ADHD: Attention deficit hyperactivitydisorder, ADHD+SLD: Attention deficit hyperactivity disorder and Spesific learning disorder, ADHD+ODD:
Attention deficit hyperactivity disorder and Oppositional deficit disorder, ADHD+Anx Dis.: Attention deficit hyperactivity disorder and Anxiety
disorder, CG: Control Group, t: Student t Test, Z: Mann-Whitney U Test, X2 :Kruiskal Wallis Varyans Analysis, F: Mann-Whitney U Test, p<

0,05.
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Tablo 4. Pediatric Quality of Life Inventory Scores by Groups

ADHD (n=66) -CG(n=15)

ADHD Groups

t Z p F X2 p
ADHD 71,57+16,06 36,9 97,8
; ADHD+SLD 64,5+16,1 30,43 91,30
Child Reported Total Score + + 4117 - 0,001 1,077 - 0,366
ADHD+ODD 63,37+16,1 30,43 86,95
ADHD+Anx. Dis. 64,27+11,7 45,65 84,78
CG 79,06+8,8 65,21 91,30
ADHD 81,25+18,2 40,62 100
) ) ADHD+SLD 75+23,5 12,50 90 2 493 | 0.006 7385 0061
Child Reported Physical Health ADHD+ODD 68,75+14.3 50 100 ’ , ’ )
Total Score
ADHD+Anx. Dis. | 68,75+17,02 31,25 87,5
CG 81,25+8,6 71,87 100
ADHD 67,4+17,3 26,6 96,6
; ) ADHD+SLD 64,01+14,8 40 93,3 1.805 0.003 | 0.780 0.510
Child Reported Psychosocial ADHD+ODD 58,64:20,7 13,3 86,6 ’ , ’ ’
Health Total Score
ADHD+Anx. Dis. 63,46+12,6 43,33 83,33
CG 76,33+11,1 60 96,66
ADHD 56,52+16,35 36,95 95,65
ADHD+SLD 62,49+15,2 38,86 85,86
4,649 | 0,0005 0,820 | 0,845
Parent Reported Total Score ADHD+ODD 66,84+14,08 30,43 81,52
ADHD+Anx. Dis. 59,78+14,9 41,3 86,95
CG 88,04+10,5 65 100
ADHD 57,81+21,4 25 100
) ADHD+SLD 71,81+11,2 50 93,75 4.056 | 0.0005 3.668 | 0.300
Parent Reported Physical Health ADHD+ODD 62,5:16,8 40,62 87,5 ’ ’ ’ ’
Total Score
ADHD+Anx. Dis. 75+15,5 46,87 90,62
CG 90,62+12,7 56,25 100
ADHD 59,16+16,9 33,33 93,33
) ADHD+SLD 59,99+20,09 26,66 83,33 7 611 0.0005 | 0.919 0.437
Parent Reported Psychosocial ADHD+ODD 64,99:16,9 25 87,5 , ’ , ,
Health Total Score
ADHD+Anx. Dis. 56,66+16,4 38,33 90
CG 86,6+10,2 61,66 100

ADHD: Attention deficit hyperactivitydisorder, ADHD+SLD: Attention deficit hyperactivity disorder and Spesific learning disorder, ADHD+ODD:
Attention deficit hyperactivity disorder and Oppositional deficit disorder, ADHD+Anx Dis.: Attention deficit hyperactivity disorder and Anxiety
disorder, CG: Control Group, t: Student t Test, Z: Mann-Whitney U Test, X2 :Kruiskal Wallis Varyans Analysis, F: Mann-Whitney U Test,

p< 0,05.

Predictors of Quality of Life

Multiple linear regression analysis, which is applied with
backward stepwise method, was carried out with the
following independent variables: motor skill scores (BOT-2
fine motor skill and gross motor skill scores), ADHD symptom
severity (CPS-R:SF subscale scores; oppositional behaviour,
cognitive  problems/inattention and  carelessness,
hyperactivity scores), and the comorbidity (Table 5).

The Total QoL Score Reported by the Child: The model
explained approximately 17.4% of the variance (variability)
in the dependent variable “quality of life child reported

total score” (F = 5.164, p = 0.001). The variables found to
have a significant effect on the QoL child reported total
scores were the fine motor skill scores and the presence
of comorbid diagnoses (SLD, ODD and Anxiety Disorder)
accompanying ADHD. It was found that a 1-point increase
in fine motor skill caused a 0.842-point increase in the
child assessment total score. Furthermore, compared to,
the total score of the evaluations of the ADHD + SLD, ADHD
+ ODD, and ADHD + Anxiety Disorder groups were found to
be 8.355, 10.897, and 9.431 points lower than the control
group, respectively.
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Tablo 5. Multiple Regression Analysis Results

Unstandardized

Standardized

Correlations

Coefficients Coefficients
B SE Beta t p Zero-order | Partial | Part VIF
Child Reported QoL Total
Score
(Constant) 58,700 5,956 9,856 <0.001
Fine Motor Skill 0,842 0,282 0,310 2,981 0,004 0,339 0,326 | 0,305 | 1,033
group=ADHD+SLD -8,355 4,143 -0,229 -2,017 0,047 -0,148 -0,227 | -0,206 | 1,229
group=ADHD+ODD -10,897 4,172 -0,292 -2,612 0,011 -0,180 -0,289 | -0,267 | 1,192
group=ADHD+AnXx. Dis. -9,431 4,361 -0,240 -2,163 0,034 -0,102 -0,242 | -0,221 | 1,175
R=0.465, R-sqr=0.216, Adj. R-sqr=0.174, se=13.673, (F=5.164, p=0.001)
Child Reported QoL
Physical Health Total Score
(Constant) 74,069 7,581 9,771 <0.001
Fine Motor Skill 0,607 0,334 0,188 1,816 0,073 0,270 0,205 | 0,182 | 1,065
Oppositional Behaviour -1,092 0,376 -0,300 -2,905 0,005 -0,378 -0,318 | -0,291 | 1,062
group=ADHD+SLD -9,029 4,570 -0,208 -1,976 0,052 -0,221 -0,222 | -0,198 | 1,101
group=ADHD+Anx. Dis. -9,876 4,868 -0,211 -2,029 0,046 -0,180 -0,228 | -0,203 | 1,078
R=0.498, Rsqr=0.248, Adj.R-sqr=0.208, se=15.933, (F=6.179, p<0.001)
Child Reported QoL
Psychosocial Health Total
Score
(Constant) 52,847 7,743 6,825 <0.001
Gross Motor Skill 0,722 0,285 0,284 2,535 0,013 0,310 0,279 | 0,263 | 1,163
Cognitive Problem- 0,836 0,443 0,259 1,888 0,063 -0,080 0,212 | 0,196 | 1,747
Inattention
Hyperactivity -1,334 0,479 -0,376 -2,784 0,007 -0,301 -0,304 | -0,289 | 1,693
R=0.425, Rsqr=0.181, Adj.R-sqr=0.148, se=15.329, (F=5.581, p=0.002)
Parents Reported QoL Total
Score
(Constant) 68,683 6,126 11,211 <0.001
Fine Motor Skill 0,801 0,261 0,269 3,070 0,003 0,406 0,334 | 0,260 | 1,066
Cognitive Problem- -1,053 0,354 -0,329 -2,970 0,004 -0,570 -0,324 | -0,252 | 1,703
Inattention
Hyperactivity -1,022 0,393 -0,290 -2,599 0,011 -0,564 -0,287 | -0,221 | 1,726
R=0.678, Rsqr=0.460, Adj.R-sqr=0.439, se=12.411, (F=21.311, p<0.001)
Parents Reported QoL
Physical Health Total Score
(Constant) 86,137 3,257 26,445 <0.001
Hyperactivity -1,870 0,374 -0,490 -5,003 <0.001 -0,446 -0,498 | -0,484 | 1,022
group=ADHD -12,796 4,158 -0,301 -3,077 0,003 -0,230 -0,333 | -0,298 | 1,022
R=0.536, Rsqr=0.288, Adj.R-sqr=0.269, se=15.337, (F=15.333, p<0.001)
Parents Reported QoL
Psychosocial Health Total
Score
(Constant) 89,679 3,380 26,535 <0.001
Hyperactivity -2,213 0,348 -0,548 -6,366 <0.001 -0,544 -0,595 | -0,537 | 1,041
group=ADHD -16,822 4,204 -0,375 -4,001 <0.001 -0,131 -0,422 | -0,338 | 1,230
group=ADHD+SLD -17,800 4,353 -0,380 -4,089 <0.001 -0,239 -0,429 | -0,345 | 1,211
group=ADHD+Anx. Dis. -11,739 4,593 -0,238 -2,556 0,013 -0,144 -0,285 | -0,216 | 1,217

R=0.687, Rsqr=0.473, Adj.R-sqr=0.444, se=14.130, (F=16.578, p<0.001)

ADHD: Attention deficit hyperactivitydisorder, ADHD+SLD: Attention deficit hyperactivity disorder and Spesific learning disorder, ADHD+ODD:
Attention deficit hyperactivity disorder and Oppositional deficit disorder, ADHD+Anx Dis.: Attention deficit hyperactivity disorder and Anxiety

disorder, CG: Control Group.
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The Qol Physical Health Score Reported by the Child

Variables having statistically significant effect on the QoL
physical health scores reported by the child were the
oppositional behaviour score and the diagnosis of Anxiety
Disorder accompanying the diagnosis of ADHD (p = 0.005
and p = 0.046, respectively). A 1-point increase in the
opposition behaviour score caused a 0.607-point decrease
in the QoL physical functionality score reported by the
child. Also, the QoL child-reported physical functionality
score of ADHD + Anxiety Disorder group was found to be
9,876 points lower than the control group. The model
explained approximately 20.8% of the variance (variability)
in the dependent variable “quality of life child-reported
physical functionality score” (F = 6.179, p<0.001).

The QoL Psychosocial Health Score Reported by the Child

In the QoL psychosocial health scores, the last dependent
variable of child reports; the model explained about 14.8%
of the variance (variability) (F = 5.581, p = 0.002). The
variables found to have statistically significant effects on
QoL child-reported psychosocial scores were the gross
motor skill scores and hyperactivity scores (p =0.013 and p
=0.007, respectively). It was found that a 1-point increase
in gross motor skill score caused a 0.722-point increase in
the psychosocial field of QoL of children, and a 1-point
increase in the hyperactivity symptom score caused a
1.334-point decrease in the psychosocial field of QoL of
children.

Child’s QoL Total Score Reported by the Parent: According
to the result of multiple linear regression analysis of the
children’s QoL total scores rated by their parents, the model
explained approximately 43.9% of the variance (variability)
in the dependent variable “parental assessment total
scores” (F =21.311, p<0.001). The variables that have a
statistically significant effect on parental evaluation total
scores were the fine motor skill scores, cognitive problems/
inattention scores, and hyperactivity scores (p = 0.003, p
= 0.004, and p = 0.011, respectively). A 1-point increase
in the fine motor skill score caused a 0.801-point increase
in the parental evaluation total score. A 1-point increase
in the cognitive problem and carelessness symptom score
caused a 1.053-point decrease in the parental evaluation
total score, and a 1-point increase in hyperactivity
symptom score caused a 1.022-point decrease in the
parental evaluation total score.

Child’s QoL Physical Health Score Reported by the
Parent: The variables having a statistically significant
effect on the parent-rated child physical functionality
scores were the hyperactivity scores and the diagnosis of
ADHD independent of comorbidity (p<0.001 and p=0.003,
respectively). An 1-point increase in the hyperactivity
symptom score caused a 1.870-point decrease in the child
physical functionality score. In addition, the parent-rated
child physical functionality scores of the ADHD group
were 12.796 points lower than the control group. The
model explained about 26.9% of the variance (F =15.333,
p<0.001) for parent-rated child physical functionality

scores (dependent variable).

Child’s QoL Psychosocial Health Score Reported by the
Parent: According to multiple linear regression analysis
of the children’s psychosocial scores reported by their
parents, the model explained about 44.4% of the variance
(variability) in the child psychosocial scores (dependent
variable) (F =16.578, p <0.001). The variables a having
statistically significant effect on the parent-rated child
psychosocial scores were the hyperactivity score, the
diagnosis of ADHD, and the diagnosis of SLD and Anxiety
Disorder in addition to ADHD (p<0.001, p<0.001, p<0.001,
and p=0.013, respectively). A 1-point increase in the
hyperactivity symptom score caused a 2,213-point decrease
in the parent-rated child psychosocial scores. It was
confirmed that the parent-rated child psychosocial scores
of the ADHD group, ADHD + SLD group, and ADHD + Anxiety
Disorder Group were found to be 16.822, 17.800, and
11.739 points lower than the control group, respectively.

DISCUSSION

This study was carried out to examine whether the QoL
differs according to both parental reports and children’s
self-reports in the school-age boys diagnosed with ADHD in
the presence of ADHD and comorbid psychiatric conditions
by comparing them with their control group, and also
to investigate the relationship between QoL with ADHD
symptom severity, comorbidity and motor skills. As a
result, in accordance with the literature, the present study
showed that ADHD diagnosis affected the young children’s
self-reported and parent-reported QoL scores, regardless
of the existence of comorbid psychiatric disorders. In
case of comorbidity; although the comorbidity of ODD
affected the child reported QoL score more, having the
ADHD diagnosis alone was enough to affect the children’s
parent-reported QoL scores. Additionally, it was concluded
that the presence of comorbidity accompanying ADHD,
the increases in ADHD symptom severity and motor skill
deficiencies were important predictors of both child - and
parent-reported QoL. The strengths of the present study lie
in that, first, it evaluated the school-aged children’s QoL
based on both the children’s and parents’ reports in the
presence of comorbidities that most frequently accompany
ADHD diagnosis; and second, there was no difference
between the study groups in terms of sociodemographic
and ADHD symptom severity, which could affect the QoL,
that is, the groups were homogeneous in this regard.
However, it can be said that the weaknesses of the study
are the small sample size, the evaluation of only boys, the
absence of teacher reports and not considering treatment
effects.

As planned at the beginning of the study, the
sociodemographic features such as age, education of the
mother, age of the mother, family structure, and perinatal
features were found to be similar in the research groups.
As expected, only the ADHD groups differed from the
control group in terms of having a psychiatric diagnosis in
the sibling [32]. When we compared the groups according
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to CPS-R:SF, there was no difference between ADHD and
comorbid groups in ADHD symptom severity; indicating that
the groups were homogeneous in terms of ADHD symptom
severity, although this was not planned at the beginning
of the study. Furthermore, the fact that the oppositional
behaviour scores were significantly higher in ADHD + ODD
comorbidity group than the ADHD only group also showed
that psychiatric diagnoses and scale scores were consistent.
Besides academic, social, and emotional aspects, the
children with ADHD exhibit significantly different motor
skills compared to control group. It is believed that the
main reason for motor skill problems in children with
ADHD is associated with the problems in planning and is
revealed in motor motion [15,17,21]. Again, in accordance
with the literature, the results of this study showed that
children with ADHD exhibited lower motor skill scores than
control group, regardless of common comorbid psychiatric
diagnoses. When we looked at the case of comorbidity, it
was observed that in the presence of SLD accompanying
ADHD, the motor skill scores decreased further and the
comorbid motor skill problems became more severe.

Although the scales evaluating the QoL are filled by both
the child and the parent [30], there are discussions about
the consideration of the information given by the child
or the family in the assessment of the QoL [33]. In their
study, Galloway and Newman [34] examined the studies
related to the QoL of children diagnosed with ADHD and
stated that the answers they gave to the questions related
to the QoL of children may sometimes be different, and in
some studies, children who were diagnosed with ADHD did
not see their QoL different from their control group. The
researchers even stated that the reason for this may be that
children minimize the problems they face or they answer
the questions in an impulsive response style. In addition,
they though that the responses given by the families may
be affected by the burden of ADHD symptoms in children.
They also asserted that there was a negative interaction
between the emotional stress in parents and the children’s
QoL. In the meta-analysis study conducted by Lee and her
colleagues [35], it was found that the answers given by the
families of both children with control group and children
with ADHD were especially low in the psychosocial area
and they stated that the characteristics of the children
and families and the answers of both the families and the
children should be taken into consideration in the QoL
assessments.

In the present study, in which we questioned the QoL of
the children with control group and the children with ADHD
according to child’s self reports and parent-rated reports,
the QoL of the children with ADHD was lower than control
group in both parents’ and children’s reports so, the first
hypothesis of the study was confirmed. Also, it was seen
that children’s self-reports were more optimistic than the
parents’ reports, and that there was a significant positive
correlation between the children’s and parents’ reports
on the QoL. This suggested that considering both children’
and parents’ reports together in the QoL evaluations would
be a guide for achieving healthier results.

When we look at the literature on how QoL changes with
the comorbidity in the children with ADHD, it is seen that
there are different results. In a study conducted in Turkey
by Yildiz et al. [36], the QoL in ADHD was compared in
terms of presence or absence of comorbidity and it was
found that the feeling of QoL was affected more in the
children with comorbidity than those with no comorbidity,
especially in the areas of psychosocial and emotional
functionality, and that this difference was also observed
in the parent reports. In the study by Klassen et al. [2],
which is one of the few studies that question how the
most frequent diagnoses that accompany ADHD affect
the QoL, it was reported that the QoL decreased with the
increase of symptoms accompanying ADHD diagnosis, and
the children’s QoL further decreased especially with two
or more comorbidities. In this study, where the QoL was
questioned according to only the parental reports, they also
reported that the QoL of the children with ODD comorbidity
was significantly lower than other comorbidities. In
another study, Dallos et al. [1] questioned whether the QoL
differentiated with the comorbid diagnoses other than SLD
and found that while the self-reported QoL of children in
the oppositional group was lower; based on the answers
given by the families; the children in the mood, anxiety
disorder and ODD groups had a lower QoL. Considering
the results of our study regarding the QoL in the most
common comorbidities, which was the second hypothesis
of the study; despite the fact that the QoL did not differ
significantly in child reports, it was found that the children
in the ODD comorbid group had low QoL scores in all
evaluated areas of QoL, which was in accordance with the
literature. On the other hand, in the parent reports, it was
found that ADHD diagnosis alone without any comorbidities
was sufficient for the families to perceive their children’s
QoL as low; and the parents in the group “ADHD and
anxiety disorder” rated their children’s QoL lower in the
field of psychosocial health. The difference between ADHD
and comorbid groups was compatible with the literature,
but not significant. This might have resulted by the fact
that there was no difference between groups in terms of
ADHD symptom severity, that is, they were homogeneous
in this regard, which was not planned at the beginning of
the study. In addition, it is seen that, according to the QoL
child reports, all comorbidities added to ADHD diagnosis
are an important predictor for child reported total
scores, and that the presence of SLD and Anxiety Disorder
comorbidities also seem to be important for the child
reported physical health scores of QoL. As to the parental
reports, it is noteworthy that having only ADHD diagnosis
is an important reason for decreasing the QoL scores, as
well as SLD and Anxiety Disorder comorbidities added to
ADHD diagnosis being important factors leading to a low
QoL child psychosocial score.

ADHD symptom severity has different effects on social
outcomes. For example, social dysfunction in children with
severe hyperactivity symptoms characterized by destructive
and aggressive behavior causes interpersonal difficulties
such as family problems and peer rejection [37,38]. The
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third hypothesis of the present study was confirmed in that
as ADHD symptom severity increased, QoL decreased. It
was seen that the increase in ADHD symptom severity is an
important predictor of QoL according to the QoL reports
of both children and parents. In their study, Klassen et
al. [2] concluded that there was a positive relationship
between the increased ADHD symptom severity and the
decreased QoL, and ADHD symptom severity was important
in predicting psychosocial health.

There is strong evidence that psychosocial and emotional
functioning is impaired and prognosis worsens when ADHD is
accompanied by motor problems [39]. In their study, Engel -
Yeger reported that there was a relationship between poor
motor skills and lower self-esteem and lower preference to
participate in after school activities [22]. In another study,
confirming the relationship between gross motor skills and
emotional problems, Smith and Anderson [40] concluded
that motor coordination problems in children increased
isolation and loneliness as well as decreasing participation
in social games. It is seen that a decrease in motor skill
negatively affects the QoL, which is the fourth and the final
hypothesis of the study. According to children’s reports on
Qol, it was observed that gross and fine motor skills were
an important predictor of the children’s QoL. According to
the parental reports on QoL, on the other hand, it can be
asserted that fine motor skills are an important predictor
of the children’s QoL in the eyes of the parents. According
to the regression analysis, we are aware that the results
cannot be generalized due to the large number of variables
and small sample size. But according to these results, it is
thought that gross and fine motor skills are important in
school-age boys who spend most of the day playing games,
but it can be concluded that parents care more about the
problems in fine motor skills in children. So we think that
families and all health specialists should be aware of the
high frequency of co-occuring motor problems with ADHD.

When we look at the results of our study in general, it is
clear that the diagnosis of ADHD affects the QoL of children
in the eyes of both children and their families, whether or
not accompanied by a comorbidity. However, accompanying
comorbidity of ADHD is also an important predictor of QoL
in both child’s self-reports and parent-rated reports. It
was found that the increase in ADHD symptom severity and
motor skill problems also lower the QoL scores of children in
both self-reports and parent-rated reports as well as being
an important predictor of QoL. We are of the opinion that,
considering different aspects of ADHD, namely severity,
comorbid psychiatric disorders and comorbid motor
problems, is very important to understand the feeling of
QoL and contribute to improving the children’s well-being.
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