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Background: Attention-deficit/hyperactivity disorder (ADHD) is a mental health disorder that 
can lead to unstable relationships and poor performance at work or school.

Objectives: The objective of this research was to evaluate the influence of virtual physical 
activity (VPA) on behavioral performance in children diagnosed with ADHD.

Materials & Methods: Eighty boys aged 7 to 10 years with ADHD were randomly assigned to 
either a 12-week VPA intervention group (n=40) or a non-active control group (n=40). A third 
group of normally developing (TD) peers (n=40) was included for comparative analysis. The 
intervention included twice-weekly online exercise sessions that targeted locomotor, manipulative, 
and stability skills. The results were assessed at baseline, following the intervention, and twelve 
weeks later using standardized measures of behavioral functioning. 

Results: In terms of externalizing behavior problems, the results demonstrated that children in 
the VPA group performed considerably better than those in the control group (P<0.01, η² ranging 
from 0.43 to 0.48). These improvements continued at the follow-up period. Significant effect 
sizes were observed for key behavioral characteristics such as aggression, delinquency, and 
attention problems. No significant improvements were observed in the control group.

Conclusion: The findings suggested that structured VPA programs offer a non-pharmacological, 
practical, enjoyable, and effective way to support the behavioral development of children 
with ADHD. These results have significant implications for the design and implementation of 
educational and treatment strategies in settings that support individuals with developmental 
disabilities.
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Introduction

ttention deficit hyperactivity disorder 
(ADHD) is a common neurodevelop-
mental disorder, affecting approximately 
5% of children and adolescents globally 
[1, 2]. It is marked by persistent inatten-
tion, hyperactivity, and impulsivity, which 

significantly impair academic performance, behavioral 
regulation, and social functioning [1, 3]. While physical 
activity (PA) is widely recognized for its cardiovascu-
lar, motor and obesity-related benefits [4, 5] , it has also 
shown promise in supporting neurocognitive function, 
behavioral control, and overall quality of life in chil-
dren with ADHD [6-8]. Recent meta-analyses provide 
compelling support for PA as an effective intervention 
for ADHD. For instance, Ye et al. [9] and Zhu et al. [8] 
found medium to large effect sizes for PA interventions 
in improving executive function, attention, and hyper-
activity symptoms in children with ADHD. Moreover, 
skill-based PA programs—which emphasize coordina-
tion, planning, and cognitive engagement—have been 
shown to produce stronger cognitive benefits than 
general physical activities [5]. Despite these positive 
outcomes, traditional PA formats may fail to sustain 
the attention or interest of children with ADHD, which 
impacts adherence [5]. Additionally, standard ADHD 
treatments—such as pharmacotherapy and behavioral 
therapy—can be burdensome or carry undesirable side 
effects [10, 11]. These challenges highlight the need for 
alternative, engaging approaches. One promising avenue 
is virtual PA (VPA), which blends exercise with inter-
active technologies to create immersive and adaptive 
experiences [12, 13]. VPA environments can be tailored 
to individual needs, accounting for the impulsivity, dis-
tractibility, and executive function deficits often present 
in ADHD. These digital tools can increase engagement 
and program adherence by offering gamified, feedback-
rich, and personally meaningful experiences [14, 15]. 
However, the literature on the specific effects of VPA 
on behavioral outcomes in ADHD is still limited. While 
general benefits of PA are well-documented, few stud-
ies directly compare traditional and virtual formats in 
ADHD populations [16, 17]. Given the complexity of 
ADHD and its comorbid challenges such as anxiety, de-
pression, and conduct problems, investigating VPA as 
a targeted intervention is both timely and necessary [9, 
18]. The purpose of this study is to evaluate critically 
how well VPA training to improve behavioral outcomes 
in children with ADHD. By addressing these research 
gaps, this study attempts to explore the role of VPA as 
a practical and useful intervention for managing ADHD 

symptoms in limited settings. Therefore, we hypothesize 
that: Children with ADHD participating in a structured 
VPA program will show significant improvements in be-
havioral outcomes as measured by the CBCL compared 
to those in control groups not engaged in such activities. 
From a societal perspective, the findings of this study 
have the potential to influence public health policies and 
educational strategies. Given the high costs of ADHD 
treatment and the societal burden of managing this dis-
order, identifying effective and accessible interventions 
is of paramount importance. Furthermore, the results of 
this study can provide valuable guidance for educational 
institutions, healthcare providers, and parents to support 
children with ADHD to achieve their full potential and 
provide a framework for future research on the long-
term benefits of VPA in the management of ADHD in 
different settings.

Materials and Methods

Research design

A semi-experimental design was used in this study, 
and comparison groups participated in pre-, post-, and 
follow-up assessments. In order to reduce baseline dif-
ferences between groups, participants were matched on 
important variables like age, ADHD subtype, and pres-
ence of comorbidities after being chosen based on pre-
determined eligibility criteria. Following the matching 
process, participants were randomly assigned to one of 
two groups: The experimental group, which received the 
VPA intervention, and the control group, which did not 
receive any intervention but was assessed at the same 
three time points. Additionally, a third group of usually 
developing children, designated as the HC group, was 
added to examine if children with ADHD might obtain 
equivalent behavioral outcomes following the interven-
tion. Sample size calculations were conducted using 
G*Power software, version 3.1.9.2, based on a signifi-
cance level of 5%, an effect size of 0.3, and a statistical 
power of 80%. The analysis indicated that a minimum of 
50 participants would be necessary. To account for po-
tential attrition, the total sample size was increased to 80 
participants (40 in each group).

Participants and procedure

The study involved boys aged 7–10 years enrolled in 
elementary schools in Shiraz, Iran (2025). The focus on 
boys reflected national regulations requiring male teach-
ers for male students. Inclusion criteria were as follows: 
1) age between 7 and 10 years; 2) a clinical diagnosis 
of ADHD confirmed by a child psychiatrist or develop-

A

Hashemi A, et al.Virtual Physical Activity in Children With ADHD. Caspian J Health Res. 2025; 10(4):237-246. 



239

October 2025, Volume 10, Issue 4

mental psychologist, along with results from the Con-
ner’s parents ratting scale (CPRS) (1979); 3) a formal 
recommendation from a healthcare provider for partici-
pation in the study; and 4) an IQ>80, as measured by 
the Wechsler intelligence scale for children–fourth edi-
tion [19]. Sampling followed a multi-stage design. First, 
10 schools were randomly chosen from 40 public boys’ 
schools. Next, 800 Conners’ parent rating scale (CPRS) 
(1979) [20] questionnaires were distributed to parents 
and teachers; 580 were returned. Based on the question-
naires’ scores and follow-up clinical evaluations, 86 
children met the inclusion criteria. After six withdrew, 
80 children comprised the final ADHD sample. This fi-
nal step was purposive, guided by predefined eligibility 
and exclusion criteria. To balance baseline characteris-
tics, participants were matched on age, ADHD subtype, 
and comorbid conditions. They were then randomly 
assigned to either the experimental group (VPA) or 
the control group (no intervention), with 40 children in 
each. A separate healthy control (HC) group of 40 typi-
cally developing (TD) children was randomly recruited 
from two other schools. Their typical development was 
confirmed by psychiatric evaluation. Behavioral assess-
ments were conducted at three time points: One week 
before the intervention (baseline), immediately after the 
12-week program (post-test), and 12 weeks later (fol-
low-up). Each session lasted about 60 minutes. 

Intervention

Following the pre-test, the experimental group (40 
children with ADHD) participated in the designed pro-
gram for 12 weeks through online sessions, while the 
control group (40 children with ADHD) continued their 
daily routines without engaging in any structured PA 
program or receiving specific medical treatments. The 
intervention was developed based on established prin-
ciples of physical education for children [21] and de-
signed using the FITT framework (frequency, intensity, 
time, and type). The experimental group received the 
program twice weekly (Saturdays and Tuesdays) for 60 
minutes per session. Each session consisted of a 5-min-
ute class preparation, 5 minutes of warm-up, 45 minutes 
of main exercises, and 5 minutes of cool-down, with 
warm-up and cool-down delivered in the form of move-
ment-based games. The 45-minute core component was 
divided into three 15-minute segments, each focus-
ing on a fundamental motor skill domain: Locomotor, 
manipulative, and stability skills. Activity design was 
based on movement concepts (body awareness, spatial 
awareness, movement quality, and relationships), and 
the level of challenge was adjusted accordingly. Equip-
ment included commonly available items such as hula 

hoops, cones, and balls, supplemented by household 
materials. Sessions were delivered via the Zoom vid-
eoconferencing platform, allowing real-time interaction 
between instructors and participants. Children were re-
quired to keep their cameras on so that instructors could 
continuously monitor performance. In addition, a parent 
was present during each session to provide assistance 
and ensure safe participation. To monitor adherence 
and quality of engagement, instructors used standard-
ized checklists for attendance and task performance, 
and session reports were documented after each class. 
The program was led by experienced physical education 
instructors, in collaboration with the study authors, fol-
lowing a pre-established lesson plan.

Measures

Three time points were used to evaluate behavioral dis-
order indicators: Before the intervention (time 1), just 
after the 12-week intervention period (time 2), and at a 
12-week follow-up (time 3). To reduce bias, all evalua-
tions were carried out by qualified research personnel 
who were blind to group assignment. Standardized mea-
surement training and comprehensive protocol instruc-
tions covering the administration of all evaluations were 
provided to the research team in order to guarantee data 
consistency and reliability. To ensure procedural fidelity, 
a senior researcher oversaw each testing session. Par-
ticipants were instructed to adhere to consistent dietary 
practices on the main testing days and were allowed to 
consume only distilled water prior to testing to reduce 
confounding variables.

Conner’s parents ratting scale–revised short form 
(CPRS- R)

The parent form of the Conners questionnaire was de-
veloped by Conners et al. to assess behavioral problems 
associated with ADHD. The short form of this scale 
was presented in 1997 by Conners et al. This form has 
27 questions in four subscales: Cognitive (inattention 
deficit; 6 questions), hyperactivity (6 questions), oppo-
sitional defiant (6 questions), and index (9 questions), 
and parents rate the extent and severity of each behavior 
on a four-point scale, from 0 (not at all true, never or 
rarely) to 3 (completely true, most of the time or almost 
always) [22]. Considering the number of questions, the 
total score of the questionnare ranges from 27 to 108. 
Obtaining a score of 1.5 or more for any question indi-
cates the presence of ADHD. Cronbach’s α coefficient 
in these scales has been reported to be 0.91 to 0.93 [23]. 
the Persian version of CPRS used in this study has been 
validated for use with Iranian children. Shahim et al. re-
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ported strong internal consistency (Cronbach’s α rang-
ing from 0.71 to 0.86) and appropriate construct valid-
ity, supporting its use in Iranian clinical settings [24]. It 
should be noted that this questionnaire was used only as 
a diagnostic tool and inclusion criterion in the study and 
was not used in the evaluation of outcomes. 

Parent reports of child behavior (CBCL)

Child behavior was assessed using the child behavior 
checklist, a 113-item parent-report measure rated on 
a 3-point Likert scale (0=not true, 1=somewhat true, 
2=very true) [25]. The CBCL yields scores on eight syn-
drome subscales: Anxiety/depression (14 items; 0–28), 
withdrawn (8 items; 0–16), somatic complaints (11 
items; 0–22), social problems (11 items; 0–22), think-
ing problems (15 items; 0–30), attention problems (10 
items; 0–20), delinquent behavior (17 items; 0–34), and 
aggressive behavior (18 items; 0–36). Two broadband 
dimensions are derived: Internalizing problems (0–66) 
and externalizing problems (0–70), as well as a total 
problems score (0–226). T-scores <65 indicate the non-
clinical range, 65–69 borderline, and ≥70 clinical. The 
validity of this test is 0.98 and its reliability is 0.84 [26].
The Persian version of the CBCL has been validated by 
Yazdkhasti & Oreyzi, demonstrating excellent reliabil-
ity (Cronbach’s α >0.85) and strong convergent validity, 
making it a culturally appropriate tool for behavioral as-
sessment in Iranian children [27].

Statistical analysis 

SPSS software, version 23, was used for all statistical 
analyses, and P<0.01 was chosen as the significance lev-
el. To compare groups, demographic factors such as age, 
height, weight, body mass index (BMI), and IQ were 
examined using independent t-tests. Indicators of behav-
ioral disorders, such as anxiety/depression, withdrawn, 
physical complaints, social problems, cognitive issues, 
attention issues, delinquent behavior, and violent behav-
ior, were among the dependent variables examined in 
this study. To assess the effects of the intervention, a se-
ries of combined two-way variance analysis (3 [times]×3 
[groups]) with repeated measurement applied for behav-
ioral disorders outcomes. If any interaction was consid-
ered significant, simple main effects were determined. 
Effect sizes were reported using η² (eta squared) for 
analyses of variance (ANOVA), providing an estimate of 
the proportion of variance explained by the independent 
variable. For paired t-tests, Cohen’s d was calculated to 
assess the magnitude of within-group changes over time. 
Paired t-tests were employed specifically to evaluate the 
potential maintenance effects of the intervention across 

different time points. The presuppositions of variance 
analysis test with repeated measurement (normality, ho-
mogeneity, homogeneity of regression slopes, linearity 
and Mauchly’s sphericity) were checked and confirmed 
before data analysis.

Results

There were no significant differences between the 
groups on demographic variables at baseline, including 
age, height, weight, BMI, and IQ (Table 1), indicating 
successful matching and randomization. It is worth men-
tioning that one child dropped out of the ADHD train-
ing group at time 1. Also, at Time 3, one child from the 
ADHD training group and 9 children from the ADHD 
non training group withdrew and did not participate in the 
research. To check the level of PA (intervention), heart 
rate and exercise duration were measured. The average 
duration of training in each session was 53.20±2.80 min-
utes and the training intensity was 80 heart beats, which 
indicates moderate to intense PA.

Group comparability 

Pre training: Table 2 displays the results according 
to the behavioral disorders subscales. The behavioral 
disorder subscales, which include anxiety/depression, 
withdrawn, social problems, thought problems, atten-
tion problems, delinquent behavior, and violent behav-
ior, showed significant group differences, according to 
the results. Both ADHD subgroups significantly under-
performed the normally developing (TD) group on all 
behavioral problem subscales, according to post hoc 
pairwise comparisons. But there was no significant dif-
ference between two ADHD subgroups.

Post training: The outcomes of the post-training behav-
ioral disorders’ subscales are compiled in Table 3. Signif-
icant group differences were seen in a number of behav-
ioral disorder subscales after adjusting for pre-training 
differences. In particular, both ADHD groups outper-
formed the TD group on post-training scores for anxi-
ety/depression (partial η²=0.47) and thinking problems 
(partial η²=0.43), with the ADHD non-training group 
performing noticeably worse than the ADHD training 
group. Significant differences were also observed in the 
following areas: Attention issues (partial η²=0.36), de-
linquent conduct (partial η²=0.41), withdrawn (partial 
η²=0.25), social problems (partial η²=0.23), and violent 
behavior (partial η²=0.38). In these subscales, the ADHD 
non-training group demonstrated worse performance 
compared to the TD group.
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Follow-up stage: The outcomes of the behavioral disor-
ders subscales’ follow-up training are compiled in Table 
4. The results showed significant group differences in 
the post-training anxiety/depression (partial η2=48) and 
thinking problem (partial η2=44) after adjusting for base-
line differences. Both ADHD groups performed signifi-
cantly worse than the TD group, with the ADHD non-
training group showing noticeably worse outcomes than 
the ADHD training group. Significant group differences 
were also noted in the following areas: Attention issues 
(partial η²=0.37), delinquent conduct (partial η²=0.42), 
withdrawn (partial η²=0.26), social problems (partial 

η²=0.24), and violent behavior (partial η²=0.39).In these 
subscales, the ADHD non-training group showed worse 
performance relative to the TD group.

Within-group differences between pre- and post-
training

Table 5 displays Cohen’s d values for within-group 
comparisons between pre- and post-training outcomes. 
ADHD training group: Following instruction, The 
ADHD training group’s behavioral problem subscales 
showed a notable improvement. All four of the behav-

Table 1. Participant descriptive characteristics (n=40)

Variables
Mean±SD/No (%)

t P
ADHD Training ADHD Non-training TD Non-training

Age (y) 8.27±1.40 8.32±1.46 8.38±1.25 0.38 0.75

Height (cm) 132.20±3.45 131.50±3.60 130.39±3.80 0.76 0.46

Weight (kg) 30.65±4.40 29.75±4.69 30.50±4.32 0.56 0.52

BMI (kg/m2) 17.30±3.29 17.40±3.20 17.60±3.23 0.86 0.39

IQ 93.50±8.60 92.80±7.93 94.65±8.33 0.98 0.32

ADHD symptoms

ADHD –I 20(50) 18(45)

- - -ADHD-HI 11(28) 8(20)

ADHD-C 9(22) 14(35)

�

Abbreviations: TD: Typically developing; ADHD-I: Attention-deficit/hyperactivity disorder, inattentive subtype; ADHD-HI: 
Attention-deficit/hyperactivity disorder, hyperactive/impulsive subtype; ADHD-C: Attention-deficit/hyperactivity disor-
der, combined subtype; BMI: Body mass index.

Table 2. Pre-training between-group differences in behavior disorders subscales (n=40)

Variables
Mean±SD

F Post hoc
ADHD Training ADHD Non-training TD Non-training

Anxiety/depression 18.34±2.23 18.60±2.56 12.67±3.11 4.43* 1, 2<3

Withdrawn 15.45±2.15 14.98±2.60 10.33±1.50 3.30* 1, 2<3

Social problems 14.55±2.83 15.03±2.20 11.20±2.08 3.13* 1, 2<3

Thinking problems 18.80±3.20 18.45±3.33 13.44±2.52 4.55* 1, 2<3

Attention problems 13.24±2.67 13.09±2.08 10.31±1.90 2.56* 1, 2<3

Delinquent behavior 17.52±3.60 18.01±2.40 11.23±2.67 5.34* 1, 2<3

Aggressive behavior 19.78±2.77 19.10±2.90 10.23±1.87 5.55* 1, 2<3

TD: Typical developing; *P<0.01.�
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ioral disorder factors—social issues, aggressive conduct, 
delinquent behavior, and withdrawn—showed signifi-
cant effect sizes. For the ADHD training group, anxiety/
depression and concentration issues produced medium 
impact sizes.  ADHD non-training group: Neither behav-
ioral disorder measure showed any appreciable improve-
ments in the ADHD non-training group. TD non-training 
group: Delinquent behavior scores showed medium ef-
fect sizes after the intervention. The scores for aggres-
sive behavior, attention issues, withdrawn, and anxiety/
depression showed small impact sizes.

Discussion

The effectiveness of a 12-week virtual PA intervention 
for lowering behavioral disorders in kids with ADHD 
was evaluated in this study. Although there were no 
discernible variations in behavioral disorder parameters 
between the two ADHD groups according to baseline 
assessments, both groups performed noticeably worse 
than the normally developing (TD) group on all behav-
ioral disorder subscales. Although the ADHD training 
group shown notable improvements in comparison to 
the ADHD non-training group, both ADHD groups con-
tinued to perform worse than the TD group in terms of 
behavioral outcomes after the intervention. These gains 

Table 4. Follow-up stage between-group differences in behavior disorders subscales

Variables
Mean±SD

F Post hoc
ADHD Training 

(n=38)
ADHD Non-training 

(n=31)
TD Non-training 

(n=40)

Anxiety/depression 15.08±2.43 18.95±2.88 11.33±3.12 13.03* 1>2; 1,2<3

Withdrawn 11.09±2.21 14.97±2.23 9.11±2.50 6.88* 2<1, 3

Social problems 10.15±2.07 14.98±2.40 9.33±2.11 6.45* 2<1, 3

Thinking problems 14.01±2.10 18.20±3.14 11.01±2.18 10.33* 1>2; 1,2<3

Attention problems 10.22±2.01 13.05±2.10 9.11±2.33 8.87* 2<1, 3

Delinquent behavior 12.29±3.19 17.95±2.34 10.01±2.09 9.89* 2<1, 3

Aggressive behavior 13.36±2.60 19.13±2.66 8.10±1.88 8.99* 2<1, 3

TD: Typical developing.�

 *P<0.01.

Table 3. Post-training between-group differences in behavior disorders subscales

Variables
Mean±SD

F Post hoc
ADHD Training (n=39) ADHD Non-training (n=40) TD Non-training (n=40)

Anxiety/depression 15.25±2.65 18.88±2.95 11.79±3.20 12.97* 1>2; 1, 2<3

Withdrawn 11.50±2.10 14.93±2.29 9.40±2.67 6.46* 2<1, 3

Social problems 10.70±2.43 14.93±2.33 10.67±2.10 6.13* 2<1, 3

Thinking problems 14.29±2.13 18.23±3.29 12.97±2.10 10.10* 1>2; 1, 2<3

Attention problems 10.77±2.10 13.03±2.02 9.47±2.80 8.56* 2<1, 3

Delinquent behavior 12.88±3.39 17.88±2.22 10.12±2.23 9.45* 2<1, 3

Aggressive behavior 13.99±2.67 19.01±2.45 9.30±1.96 8.97* 2<1, 3

TD: Typical developing; *P<0.01.�
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persisted throughout the period of follow-up retention. 
These results are consistent with other research showing 
that children with ADHD have more behavioral issues 
[28-31] and are less physically active and mobile [32-
35] than children with TD. these findings are in line with 
previous meta-analyses supporting the role of structured 
PA in reducing ADHD symptoms. For example, Zhu et 
al. [8] and Ye et al. [9] reported that PA interventions 
have medium-to-large effect sizes on executive function 
and behavioral regulation in children with ADHD. Spe-
cifically, skill-based and cognitively engaging programs, 
such as the one used in this study, were found to yield 
greater benefits than generic PA alone. The improve-
ments observed here also mirror outcomes from RCTs 
on structured exercise programs targeting neurocogni-
tive and emotional regulation, such as those by Cerril-
lo-Urbina et al. [36] and Liang et al. [37], which dem-
onstrated reductions in hyperactivity and externalizing 
behaviors. Regarding sustainability, the improvements 
were maintained at 12-week follow-up, supporting the 
long-term potential of VPA interventions. This durability 
aligns with findings from trials such as Svedell et al. [31] 
and Verret et al. [38], which reported lasting effects of 
PA on attention and behavior in ADHD populations up to 
several months post-intervention. The retention of gains 
in our study may be due to the interactive and motivat-
ing format of VPA, which facilitates continued cognitive 
and emotional engagement even after formal sessions 
end. Children with ADHD typically exhibit signifi-
cantly lower motor abilities than expected for their age 
and cognitive functioning level [30, 39, 40]. Engaging 
in structured sports training not only enhances physical 

conditioning but also provides positive stimuli that help 
divert attention away from anxiety-provoking or stress-
ful situations [19, 28, 37]. Furthermore, PA stimulates 
the vestibular nervous system and enhances higher-order 
brain functions, such as motor skills and sensorimotor 
integration. These improvements foster increased self-
confidence and a sense of self-efficacy, which in turn can 
alleviate ADHD symptoms [36, 39].

In explaining the effect of virtual movement activities 
on behavioral disorders, it can be stated that ADHD is a 
neurological disorder, and problems in the frontal lobe 
and the executive functions of the brain are among its 
main causes; Therefore, the implementation of some ex-
ercises can reduce the severity of the disorder and the 
problems associated with it [40]. Movement-based inter-
ventions improve cognitive functions such as processing 
speed, working memory, planning, and problem-solving, 
which in turn help reduce behavioral problems in chil-
dren with ADHD [29]. In fact, the results of studies have 
shown that a structured exercise program can have a 
clinical and therapeutic relationship in the adjustment of 
children suffering from ADHD and raises the brain’s do-
pamine and norepinephrine levels, which leads to mental 
peace and emotional stability and focus on movements 
and ultimately, reducing their behavioral problems [36, 
41]. Finally, providing opportunities for practice is a cru-
cial component in enriching the developmental environ-
ment for children’s growth and learning [42]. The results 
of studies in the field of children with developmental dis-
orders have come to the conclusion that these children 
are limited in terms of play space and PA at home, and 
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Table 5. Effect sizes for pre- and post-test pairwise comparisons within each group

Variables
ADHD Training ADHD Non-training TD Non-training 

Change ES Change ES Change ES

Anxiety/depression 3.09 1.10b -0.28 -0.28 0.88 0.29c

Withdrawn 3.95 2.43a 0.05 0.09 0.93 0.41c

Social problems 3.85 2.40a 0.10 0.08 0.47 0.13

Thinking problems 4.51 2.78a 0.22 0.12 0.47 0.13

Attention problems 2.47 1.20b 0.06 0.06 0.84 0.23c

Delinquent behavior 4.64 2.88a 0.13 0.08 1.11 0.69b

Aggressive behavior 5.79 3.10a 0.01 0.04 0.93 0.39c

TD: Typically developing; ES: Effect size (Cohen’s d). 

Note: Positive values indicate improvements, while negative values indicate reductions in targeted behaviors. aCohen’s d≥0.8 
denotes a large effect size. bCohen’s d≥0.5 and <0.8 denotes a medium effect size. cCohen’s d≥0.2 and <0.5 denotes a small effect size.
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these restrictions can have harmful effects on all-round 
growth factors [28, 38, 43]. In addition, the lack of suit-
able and effective supplies and equipment, especially the 
structure and educational program for PA or movement 
experience, affects their movement and behavioral de-
velopment [36, 37, 41]; Therefore, the types of special 
physical exercises that were used in this research Im-
provement the behavioral factors of ADHD children.

Conclusion

According to the findings of this study, movement-
based exercises can successfully improve behavioral 
abnormalities in children with ADHD. Consequently, 
parents and schools should actively support and encour-
age these children’s participation in structured group and 
individual physical activities. However, this study has 
limitations such as lack of blinding of outcome assessors, 
potential expectation bias due to the online nature of the 
intervention, lack of accurate tracking of virtual sessions, 
lack of control for economic and nutritional variables, 
and limited sample size to male gender. future research 
is recommended to compare the effects of virtual move-
ment activities with other intervention programs that 
target fitness and behavioral symptoms in children with 
ADHD. In addition, it is recommended that clinicians and 
therapists include virtual movement activity programs as 
part of comprehensive treatment strategies for managing 
behavioral disorders in children with ADHD.
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