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ARTICLE INFO Abstract
Background & Aims: Children with attention deficit/hyperactivity disorder (ADHD) experience
psychological challenges that require collaborative interventions from schools and families,

Avrticle History: particularly mothers. This study aimed to evaluate the effectiveness of a multimodal (mother-child-
Received: teacher) intervention on time self-management and inhibition in children with ADHD.
7-Mar-2025 Materials & Methods: This quasi-experimental study used a pretest-posttest control group design
Revised: with follow-up. The statistical population included all elementary school children aged 9 to 11 years
17-May-2025 with ADHD in Kerman in 2023. Thirty participants were selected via convenience sampling and
Accepted: randomly assigned to experimental (n=15) or control (n=15) groups. Participants completed
20-May-2025 Swanson’s (2012) Child Behavior Rating Scale (Parent Form) and Barkley's (2012) Children and
Available online: Adolescents Executive Actions Scale. The people in the experimental group received multimodal
24-May-2025 intervention (mother-child-teacher) during 10 sessions, two sessions per week, for 45 minutes. The
research data were analyzed using repeated-measures ANOVA test in SPSS software version 27.
Keywords: Results: The results showed that before the intervention, there was no significant difference between
Attention the mean score of time self-management and inhibition of the intervention and control groups, but
Deficit/Hyperactivity there was a statistically significant difference between the mean scores of these scores in the
Disorder, Inhibition, intervention and control groups after the intervention. The mean and standard deviation of self-
Multimodal Intervention,  management in the post-test were 2.85+35.86 and inhibition was 4.76+33.80 (P<0.001).
Self-Management, Conclusion: According to the results of this study, the multimodal intervention in order to time self-
Teacher-Child-Parent management and inhibition effectively enhanced; therefore, psychologists and therapists can use
Intervention, Time multimodal intervention (mother-child-teacher) along with other treatment methods to reduce the
Management problems of children with attention deficit/hyperactivity disorder.
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Extended Abstract

Background

Attention-Deficit/Hyperactivity Disorder (ADHD) is a
common neurodevelopmental disorder characterized
by inattention, hyperactivity, and impulsivity, affecting
5 to 7 percent of children and adolescents worldwide
(1, 2). It causes significant impairment in academic,
family, and social functioning and can persist into
adulthood. Executive function deficits, such as time
management and inhibition, are core features of
ADHD, indicative of impact on cognitive processes
such as working memory, planning, and task-switching
(3, 4, 5). Because ADHD executive function deficits
can have deleterious effects on an individual's life, early
diagnosis and intervention is critical (6). Recent studies
support that multi-faceted interventions, including
mother, child, and teacher cooperation, can be effective
for improving executive function (7). Parent-child
interaction, cognitive-behavioral, and teacher-student
intervention studies (7, 9, 10) have all shown to be
effective at not only improving ADHD symptoms, but
also executive function; unfortunately, the number of
comparative  studies of different therapeutic
interventions comparable to the present study in Iran
are limited. Therefore, this study sought to explore the
impact of a multi-faceted (mother-child-teacher)
intervention on time management and inhibition in
children with ADHD, as well as to identify effective
and cost-effective approaches to specifically target
these executive function deficits.

Methods

This quasi-experimental research was conducted using
a pre-test, post-test design with a control group. It
involved 30 children aged 9-11 years of age diagnosed
with ADHD from Kerman, Iran in 2023. Participants
were selected through convenience sampling from first,
second and third grade primary school children and
randomly assigned to either the intervention or control

group (n= 15). Inclusion criteria included age 9-11
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years, diagnosis of ADHD confirmed by a physician or
psychologist, no reported sensory or motor
impairments or serious medical conditions, and
parental consent to participate. Exclusion criteria
included missing 3 or more sessions of the intervention,
not following direction and not engaging in tasks, or
unwillingness to continue. The Child Behavior Rating
Scale (Parent Form; SNAP-1V) (11, 12) and the
Children and Adolescents' Executive Functions Scale
(13, 14), both validated instruments for use in
identifying ADHD symptoms and executive functions
were used to collect the data. The intervention was
delivered in 10 sessions over a 10-week period each
session was nominally 45 minutes long. The
intervention described by Barkley (13) involved
delivery of behavior tools/strategies during separate
interventions for mothers, children, and teachers. There
were a variety of activities that included cognitive
exercises, relaxation interventions, games to improve
executive function etc. The data were analyzed using
descriptive statistics, and repeated-measures analyses
of variance using SPSS v27.

Results

Since thirty children participated and there were no
drop-outs, | was able to analyze all of the data. The
mean age of the children in the intervention group was
10.33 years (SD = 2.49), and the mean age of the
children in the control group was 10.40 years (SD =
1.20). Both groups had parents that primarily had
bachelor degrees. Looking at the post-test results, the
children in the intervention group had significantly
lower scores in time management and inhibition than
the children in the control group, who demonstrated no
change. The assumptions for the repeated-measures
ANOVA were met (i.e., normality, no outliers,
independence of observations) and demographic
homogeneity was established using Levene’s test.

There were significantly lower time management and
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inhibition scores due to multi-faceted intervention
(p<0.001), with large effect sizes indicating multi-
faceted intervention positively affected these executive
functions.

Conclusion

Our research indicated that the multi-component
(mother-child-teacher) intervention had a positive
impact on time management and inhibition in ADHD
children. This was consistent with other similar studies
(7, 9, 10). This impact may come from the reduced
arousal levels enhancing attention and focus and
thereby improving time management (7). The
intervention facilitates neural plasticity (using
cognitive activities in the intervention), which activates
processes in the brain to consolidated executive
functions such as inhibition and self-motivation during
the time management and inhibition activities (14, 15).
In addition, game-play aspect of the intervention
involved activities that maintained active engagement
of the child increasing cognitive processing and
functioning. Furthermore, improved performance may
also be attributed to increased dopamine produced in
the prefrontal cortex which may also improve inhibition
and issue management (16). Following the social-
cognitive approach to executive functions improvement
allows for an increase in inhibition and emotional
management by reinforcing attention to and awareness
of environmental events and other people's emotional
states (9, 10). Limitations of the study include
undertaken in  Kerman which may Ilimit
generalisability, variables not controlled for 1Q and
socioeconomic status, availability of other executive
function activity prior to morning calls to complete the
time management activities (no follow up across time

influence). Next steps for the research should include
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controlling for the above variables, perform follow-ups
across time, compare the intervention against other
interventions to separately test which approach would
work best with ADHD.

The results demonstrate the effectiveness of the multi-
level (mother-child-teacher) intervention on time
management and inhibition in children with ADHD -
this intervention could be coupled with other treatments
to target both cognitive and behavioral problems.
Psychologists and therapists should use this
intervention to assist children with ADHD with
functional ability.
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