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Abstract

Introduction: There are contradictory results regarding the levels of physical activity (PA) among children with ADHD, which may be
due to the use of subjective and objective tools.

Objectives: The purpose of the current study was to compare the self-reported and device-measured PA among children with ADHD.
Methods: This study used a comparative-correlational method. Seventy-five children with ADHD (36 girls) attending a special school
(Mage: 10.61 * 1.28 years) selected based on a convenience sampling method. The short form of the International Physical Activity
Questionnaire (IPAQ-SF) was used to measure self-reported PA. Moreover, modern accelerometers were used to measured device-
based PA. Data was analyzed using independent sample t test and Spearman correlation test by SPSS version 26.

Results: The results showed that children with ADHD, particularly girls, do not meet the WHO guidelines for at least 60 minutes of
moderate-to-vigorous PA (MVPA) per day. In addition, the children tended to report significantly different PA pattern than their
accelerometer-based PA pattern is (p<0.05), where they reported higher vigorous PA and lower moderate and light PA (p<0.05).
Conclusions: These results show great differences between PA patterns of children with ADHD as measured by questionnaires and
accelerometers, indicating that type of tools for measuring PA is a crucial aspect in the practice of PA and health promotion and
rehabilitation.
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1. Introduction

Physical activity (PA) refers to any activity or
movement of the body that is caused by the
contraction and expansion of skeletal muscles and
requires energy (1). PA can include fast walking, light
weight lifting, collecting leaves from the ground, car
washing, house cleaning or even gardening (1).
Research showed that PA and sports have many
benefits across different age-categories including
children including enhanced physical fitness, brain
health, weight management, properbones and
muscles, and reducing therisk of disease (2-9). Thus,
sports and targeted PA are one of the important parts
of children’ lives. Based on numerous benefits of
regular PA, world health organization (WHO)
recommended that children and adolescents aged 5-17
years should have PA for 180 minutes, of which more
than 60 minutes should be of moderate to vigorous
intensity (10). As well, their sedentary behaviors, such
as sitting in one place for more than 60 minutes,
should be low, otherwise they will be far from the
global standards of the WHO (10). Nevertheless,
previous studies showed that children and adolescents
worldwide do not meet the WHO guidelines of
participating in 60 minutes of moderate to vigorous PA
(MVPA) per day (8-10). In addition, girls were less
physically active than boys (8-10).

Pattern of PA in children is more complex and less
structured. This makes measuring PA in children
challenging. To date, the use of questionnaires to
measure PA in children has been mostly common.
Numerous studies have also used questionnaires to
measure PA in children (11-17). However, the
questionnaire is a selfreporting tool and has
disadvantages such as measurement bias (18-24).
Therefore, the use of modern technologies such as
accelerometer tools to measure PA in children has been
emphasized. Accelerometers are modern devices to
measure PA pattern continuously with high-resolution
(19-21). In this regard, some studies have shown that
there is a difference between the amount and intensity
PA measured by questionnaires and accelerometers (11-
13, 21, 24). These researches have indicated that the self-
reported measures overestimate the amount and
intensity of PA (11-13). However, few researches have
examined the differences in using questionnaires and
accelerometers in measuring PA in children of special
groups such as children with attention deficit
hyperactivity disorder (ADHD).

ADHD is a developmental behavioral disorder in
which the child does not have the ability to pay
attention and focus on one subject, is slow to learn and
has unusual and in some cases very high physical
activity (25). This disorder is associated with attention
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deficit, hyperactivity, impulsive behaviors, or a
combination of these symptoms (26). It is estimated
that in 2010, 9.5% of American boys and 4.4% of
American adults have ADHD. In addition, boys are three
times more likely to suffer from this disorder than girls
(25). Regarding PA, research showed that children with
ADHD have less PA than normally developing children
(27). On the other hand, research showed that children
with ADHD have more PA than normally developing
children (28). These contradictory results may be due
to the use of different tools in measuring the amount
and intensity of PA among children with ADHD. This
makes it necessary to investigate the differences
between the measurement of PA using questionnaire
and accelerometer in children with ADHD. The results
of this study can clarify the existing knowledge in the
field of PA of children with ADHD. Therefore, the
purpose of this study is to compare the self-reported
and device-measured PA among children with ADHD.

2. Methods

The current study used a comparative-correlational
method.

2.1. Participants

Statistical sample of this study included all children
with ADHD who attended in special schools. Of them,
seventy-five children with ADHD (36 girls) attending a
special school (Mage: 10.61 £ 1.28 years) selected based
on a convenience sampling method. Inclusion criteria
was included 1) s 2) not having any physical disability
(such as amputation) that would interfere with
wearing the accelerometer. Exclusion criteria were
included 1) not completing the consent form and 2) not
completing the accelerometer protocol. The protocol
of this study approved by university ethical board.

2.2. Measures
2.2.1. Questionnaire

The short form of the International Physical Activity
Questionnaire (IPAQ-SF) (29) was used to measure self-
reported PA. IPAQ-SF is a self-report seven-days recall
measure of PA consisted of seven questions measuring
frequency and duration of vigorous PA, moderate PA,
walking, and sedentary activities (7). In addition,
participants were asked to record the amount of time
during which they were sedentary. The outcomes
moderate PA and vigorous PA were recorded as total
minutes per week. We measured the reliability of this
questionnaire where its Cronbach alpha was 0.88.

2.2.2. Accelerometer

Highly validated ActiGraph WGT3X-BT
accelerometer (ActiGraph LLC, Pensacola, FL, USA) was

used to measure objectively intensity (light PA,
moderate PA, vigorous PA, and MVPA) and duration of
PA and sedentary time (30). Children installed the
device during a week on their right hip and the related
software was used to analyze the data. The cutoff points
(i.e., counts per minute [CPM]) for defining intensities
of PA were 101 CPM to 2,799 CPM for light PA, 2,800 CPM
to 3,999 CPM for moderate PA, and > 4,000 CPM for
vigorous PA (31,32).

2.3. Statistical analysis

Data was analyzed using SPSS version 26. The mean
and standard deviation were used for descriptive
statistical analyses. Gender differences were examined
by independent sample t test. Differences between self-
reported and device-measured PA were examined by
independent sample t test, because we assumed each
item as a group. Pearson correlation was calculated to
analyze the relation between self-reported and
accelerometer-based PA The significance level was set
atp <.05.

3.Results
3.1. Demographic data

The mean and standard deviation of age of the boys
and girls were 10.78 + 151 and 10.52 + 137 years,
respectively. Also, height of the boys and girls were
147.82 + 8.15 and 149.66 + 9.71 cm, respectively. Finally,
weight of the boys and girls were 50.76 + 6.77 and 49.19
+8.27 kg, respectively.

3.2. Selfreported physical activity

Overall, four children (5%) reported to have no PA
during the week. Moreover, 30 (40%) children had PA
on two days per week. In addition, 33 (44%) children
reported being active on three days per week. Finally, 8
(11%) reported to be active on every day. Furthermore,
Table 1 shows the total minutes of selfreported PA
across gender. Accordingly, boys had 60.92+55.71
minutes vigorous, 120.94+210.84 minutes moderate,
and 350.82+290.64 minutes light PA per week. In
addition, they reported to spend 2501.54+1251.09
minutes in sedentary per week. Concerning girls, the
results showed that they had 45.94+45.33 minutes
vigorous, 80.97+110.93 minutes moderate, and
308.66+187.80 minutes light PA per week. In addition,
they reported to spend 2938.40+1582.46 minutes in
sedentary per week. Regarding gender differences, we
found that boys had significantly higher vigorous,
moderate, and light PA than girls (all p<0.001).
However, girls had significantly higher sedentary time
than boys (p<0.001).

Table 1. Mean and SD of Self-Reported PA Across Gender (Total Minute per Week).

Variable Overall EOVS Girls Comparison
(N=75) (N=39) (N=36) 3
M SD M SD M SD
Light PA 320.80 239.12 350.82 290.64 308.66 187.80 B2
- : : : : : P<0.001
t=33.94
Moderate PA 98.17 158.97 120.94 210.84 80.97 110.93 p<0.001
t=13.55
Vigorous PA 52.87 51.83 60.92 55.71 45.94 45.33 p<0.001
t=19.70
Sedentary 2758.92 1365.33 2501.54 1251.09 2938.40 1582.46 p<0.001
2 Phys. Act. Child. 2024; 1(1):e195747.
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3.3. Device-based PA

Table 2 shows the total minutes of accelerometer-
measured PA across gender. Accordingly, boys had
34.39+20.17 minutes vigorous, 161.96+64.85 minutes
moderate, and 628.41£293.74 minutes light PA per
week. In addition, they reported to spend
4638.99+693.48 minutes in sedentary per week.
Concerning girls, the results showed that they had
30.68+24.18 minutes vigorous, 144.63+84.73 minutes

moderate, and 455.77+147.98 minutes light PA per week.
In addition, they reported to spend 4955.57+547.11
minutes in sedentary per week. Regarding gender
differences, we found that boys had significantly
higher vigorous, moderate, and light PA than girls (all
p<0.001). However, girls had significantly higher
sedentary time than boys (p<0.001).

Table 2. Mean and SD of Device-Measured PA Across Gender (Total Minute per Week).

Variable Overall Boys Girls Comparison
(N=75) (N=39) (N=36) P
Mean SD Mean SD Mean SD

: t=-69.47
nght PA 528.69 220.74 628.41 293.74 455.77 147.98 p<0.001
Moderate PA 153.64 75.55 161.96 64.85 144.63 84.73 EEA
P<0.001
t=19.57
Vigorous PA 28.50 33.69 34.39 30.68 24.18 34.85 p<0.001
t=10.47
Sedentary 4782.60 628.44 4638.99 693.48 4955.57 547.11 P<0.001

3.4. Comparison of self-reported and device-based PA

Table 1 and Table 2 show the total minutes of self-
reported and accelerometer-measured PA. Accordingly,
children reported to have 52.87+51.83 minutes
vigorous, 98.17+158.97 minutes moderate, and
320.804239.12 minutes light PA per week. In addition,
they reported to spend 2758.92+1365.33 minutes in
sedentary per week. Concerning accelerometer-based
PA, the results showed that children had 28.50+33.69
minutes vigorous, 153.64+75.55 minutes moderate, and
528.69+220.74 minutes light PA per week. In addition,
they reported to spend 4782.60+628.44 minutes in
sedentary per week. Results of independent t tests
showed that the amount of self-reported vigorous PA
was significantly higher than accelerometer-measured
vigorous PA (t=57.85, p<0.001). However, accelerometer-
measured moderate and light PA were significantly
higher than self-reported moderate and light PA (t=-
96.48, p<0.001 and t=74.54, p<0.001, respectively for
moderate and light PA). Finally, accelerometer-
measured sedentary time was significantly higher than
self-reported sedentary time (t=105.47, p<0.001).

3.5. Relation between selfreported and device-
measured PA

The results of Pearson correlation test regarding
the correlation between the self-reported and device-
measured PA showed relatively significant but weak
correlations between vigorous PA (r=0.158, p<0.01),
moderate physical activity (r=0.224, p<0.001), light PA
(r=0.210, p<0.001), and sedentary time (r=0.140, p<0.01).

4. Discussion

This study compared the self-reported and device-
measured PA among children with ADHD. According to
previous studies (27,28), PA of children with ADHD is
not sufficient when compared with the WHO
guidelines. In the present study, the accelerometer-
based findings further showed that children with
ADHD do not meet the WHO guidelines for at least 60
minutes of MVPA per day. The lower PA in children with
ADHD may be related to their social, motor and
physical barriers (25,26). However, due to the
numerous benefits of regular PA for the physical and

Phys. Act. Child. 2024; 1(1): e195747.

mental health of children (2-9), it seems necessary to
implement strategies to improve the level of PA in
children with ADHD. Specifically, our findings showed
that girls have significantly lower PA than boys. These
findings are in accordance with those of previous
studies (33-36), indicating that strategies to promote PA
among children with ADHD should include special
emphasis on PA for girls. Lower physical activity for
girls than boys may be explained through fewer
opportunities for PA and sport at school, parental
support, lower participation in organized sports
activities, and gender-specific socialization in terms of
sports and movement (33-36).

Concerning comparison of self-reported and device-
measured PA, we found that the children in this study
tended to report significantly different PA pattern than
their accelerometer-based PA pattern is. Accordingly,
the children reported to have 52.87+51.83 minutes
vigorous PA during the week, while accelerometer data
showed that children had only 28.50+33.69 minutes
vigorous PA during the week. On the contrary, the
children reported to have 98.17+158.97 minutes
moderate PA during the week, while accelerometer
data showed that they had 153.64+75.55 minutes
moderate PA during the week. Similarly, the children
reported 320.80%+239.12 minutes light PA during the
week, while accelerometer data showed that they had
528.691220.74 minutes light PA during the week.
Finally, the children reported to spend 2758.92+1365.33
minutes in sedentary during the week, accelerometer
data showed that they spend 4782.60+628.44 minutes
in sedentary during the week. These findings are in line
with studies showing that most people tend to report
different PA than their accelerometer-based PA is (11-13,
21, 24). Regarding the pattern of PA, it should be noted
that children reported more vigorous PA, while they
reported less moderate and light PA compared to
accelerometer data. In addition, they reported lower
sedentary time than accelerometer-measured data.
These results show great differences between PA
patterns of children with ADHD as measured by
questionnaires and accelerometers.

The strength of the current study is we examined,
for the first time, the difference in the pattern of PA of
children with ADHD measured by questionnaire and
accelerometer. The results of the present study can be
added to the results of previous studies on typically
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developing children. However, this study has some
limitations. For example, some sport or PA such as
water activities (e.g., swimming) could not be assessed
by accelerometer because the it could not be worn in
the water. Furthermore, while accelerometers are valid
tools for measuring PA among children (30-32), they are
not able to accurately detect some activities such as
cycling, and thus, the children’s actual PA levels could
be underestimated.

4.1. Conclusions

First of all, it should be noted that children with
ADHD, particularly girls, do not meet WHO guidelines
for at least 60 minutes of MVPA per day. This makes it
necessary to implement strategies to improve the level
of PAin children with ADHD, with a special attention to
girls. In addition, the children in this study tended to
report significantly different PA pattern than their
accelerometer-based PA pattern is, where they reported
higher vigorous PA and lower moderate and light PA.
These results show great differences between PA
patterns of children with ADHD as measured by
questionnaires and accelerometers, indicating that
type of tools for measuring PA is a crucial aspect in the
practice of PA and health promotion and
rehabilitation.
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