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Keywords: Background and Purpose: Attention Deficit/Hyperactivity Disorder (ADHD) is a chronic neuro-
Pharmacotherapy, psychological disorder characterized by a consistent pattern of attention deficit, impulsivity, and
executive functions, hyperactivity. This condition significantly impairs the executive functions of individuals affected by
externalizing behavior it and serves as a contributing factor to their behavioral difficulties. Therefore, the purpose of this
problems, study was to determine the effectiveness of Pharmacotherapy on executive functions and
attention deficit- externalizing behavior problems in children with ADHD: A follow-up study.

hyperactivity disorder Method: The present study employed a quasi-experimental design with a pretest-posttest structure,

incorporating a control group. The statistical population included all male children with ADHD who
were attending exceptional schools of Rasht city in the second semester of the academic year 2020-
2021. The research sample consisted of 24 children from the specified community, who were selected
using a convenience sampling technique and randomly assigned to two groups (12 in the
pharmacotherapy group and 12 in the control group). These children were then randomly divided
into two groups, with 12 participants in the pharmacotherapy group and 12 participants in the control
group. The data collection instruments utilized in this study consisted of the Behaviour Rating
Inventory of Executive Function (BRIEF) developed by Gioia et al. (2000) and the Child Behavior
Checklist (Achenbach's, 2001). The data were subjected to analysis of covariance and dependent t-
test using SPSS22.

Results: The findings of the study indicate that the implementation of pharmacological interventions
had a significant positive impact on enhancing overall executive functions, as well as reducing
externalizing behavior issues and their associated components in children diagnosed with ADHD
(p<0.001). Furthermore, the findings of the study indicate that there was no statistically significant
disparity between the mean scores of the experimental group in the post-test and follow-up phases,
specifically in relation to general executive functions, externalizing behavior problems, and their
respective components. This suggests that the effectiveness of pharmacotherapy remained consistent
over a period of 2 months (p>0.05).

Conclusions: Pharmacotherapy with effect on brain structures such as right inferior frontal cortex
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Extended Abstract

Introduction
Attention Deficit Hyperactivity Disorder (ADHD) is a
persistent neuro-psychological condition characterized by
impaired regulation of reaction function and decision-making
that deviates from the expected developmental norms for
children (1, 2). Children diagnosed with ADHD exhibit a range
of interpersonal and intra-personal symptoms, which are
accompanied by cognitive impairments across multiple
domains (6). Based on empirical findings, it has been observed
that children diagnosed with ADHD exhibit behavioral
difficulties (14). The failure to provide appropriate treatment
for children diagnosed with ADHD has been found to have
detrimental effects that extend beyond childhood, impacting
their school years and beyond adulthood. This failure also
imposes a significant financial cost on both the affected family
and society as a whole (18).

Various solutions have been presented by researchers to
address the symptoms of ADHD and related factors. These
solutions include transcranial direct current stimulation (21)
and pharmacological interventions (24). In the realm of
recognized therapies, pharmacological therapy stands as a
viable option for addressing ADHD in children (25, 26). For
instance, Torkman et al. (29) conducted a study demonstrating
the efficacy of pharmacological therapy in enhancing executive
functions and alleviating clinical symptoms associated with
ADHD. Moreover, according to a study conducted by
researchers (34), it was determined that pharmacological
therapy exhibits efficacy in ameliorating the behavioral
challenges experienced by primary school children diagnosed
with ADHD.

Based on the available literature, there is a lack of thorough
studies examining the efficacy of pharmacological therapy in
addressing executive functioning and behavioral difficulties
among children diagnosed with ADHD. Moreover, the findings
of studies examining the efficacy of pharmacological
interventions on various factors associated with pediatric
ADHD have exhibited inconsistent outcomes. Consequently,
the current investigation was undertaken to assess the efficacy
of pharmacological intervention in improving executive
functioning and reducing external behavioral difficulties in
children diagnosed with ADHD.

Method

The current study employed a quasi-experimental design,
utilizing a pre-test-post-test methodology and including a
control group. The study's target population consisted of male
students diagnosed with ADHD who were enrolled in special
schools located in Rasht city during the second semester of the
academic year 2019-2020. The research sample comprised 24
children from the aforementioned society, who were chosen
using the available sampling method and thereafter assigned to
two equal groups using random allocation. A preliminary
assessment was administered prior to the implementation of the
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intervention, followed by a further assessment completed one
week after the intervention. The experimental group received
pharmacological therapy as prescribed by a psychiatrist, but the
control group did not receive any form of intervention.

In order to gather the necessary data, the researchers
employed the Behaviour Rating Inventory of Executive
Function (BRIEF) (short form) developed by Gioia et al. The
present investigation employed a pharmacological therapy
intervention approach utilizing the stimulant medication
methylphenidate. In the experimental group, the administration
of methylphenidate commenced with a dosage of 5 mg
administered twice daily for a period of 10 weeks.
Subsequently, the dosage was escalated to 10 mg administered
twice daily within a week and maintained at this level until the
conclusion of the intervention. It is noteworthy to add that the
procedure of drug prescription and supervision by a pediatric
psychiatrist was conducted. Upon completion of data
collection, the analysis was conducted via repeated measures
analysis of variance within the SPSS-22 software platform.

Results

The findings pertaining to the descriptive measures in the study
indicate that the mean scores for executive functions,
externalizing behavior problems, and their respective
components exhibited an increase in the experimental group
during the post-test and follow-up phases, as compared to the
pre-test phase. Furthermore, it is worth noting that the
experimental group exhibited a decrease in the mean scores of
externalizing behavior problems and their respective
components during the post-test and follow-up phases, as
compared to the pre-test stage. The results of the univariate
covariance analysis (ANCOVA) indicate that pharmacological
therapy has a significant positive effect on general executive
functions (F(21=438.236, p=0.001, n1=0.954). Additionally, it
was shown that pharmacological therapy is effective in
reducing behavioral difficulties in general (F(,21)=490.877,
p=0.001, 1=0.959). The efficiency of these measures remained
consistent throughout time, as indicated by the dependent t-test
(p>0.05).

Furthermore, the findings from the multivariate analysis of
covariance (MANCOVA) indicated that pharmacological
therapy exhibited a significant improvement:

The inhibitory functions (F 14y = 26.200, p = 0.001, n =
0.890), attention switch (F (1,14 = 14.377, p=10.001, n=0.909),
emotional inhibition (F (114 = 35.715, p = 0.001, with n =
0.861), initiation (F @14y = 35.922, p = 0.001, n = 0.784),
working memory, F 114 = 20.213, p = 0.001, n = 0.856),
planning (F (1,14 = 15.899, p = 0.001, n = 0.816), material
organization (F,14 = 25.785, p = 0.001, n = 0.898), and
monitoring (Fq,14 = 18.282, p = 0.001, n = 0.863) enhanced
significantly. Additionally, there was a significant effect of
reducing the components of law breaking behavioral problems
(F @20 = 152.476, p = 0.001, n = 0.884) and aggressive
behavior (F (120 = 236.487, p = 0.001, 1 = 0.922). The
effectiveness of these measures remained consistent throughout
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time, as indicated by the results of the dependent t-test
(p>0.05).

The outcomes of all dependent t-tests were acquired in the
following manner:

The mean differences between the post-test and follow-up
measurements for the experimental group were as follows:
inhibition functions (0.792), attention switching (0.753),
emotional control (0.792), initiation (0.717), active memory
(1.083), planning (1.193), material organization (0.866),
monitoring (0.900), law-breaking behavior (0.668), and
aggressive behavior (0.778).The t-statistics for the components
of executive functions are as follows: 0.364, 1.149, 0.364, -
0.804, -1.463, and 0.483, respectively. Additionally, for the
components of external behavioral problems, the t-statistics are
-2.159 and -2.966 respectively. None of these t-statistics were
found to be statistically significant at the 0.05 level (P>0.05),
suggesting a lack of persistence of the impact of
pharmacological treatment on enhancing executive functioning
and mitigating behavioral difficulties in children diagnosed
with ADHD.

Conclusion

The present section will engage in a comprehensive analysis
and synthesis of the findings, followed by a succinct summary
and final remarks.

The present study's observation that medication has a positive
impact on enhancing executive functioning aligns with other
research findings (6, 35, 29, 26), which suggest that
pharmacotherapy  is  associated  with  considerable
improvements in executive functioning among children
diagnosed with attention deficit disorder. The aforementioned
functions experience an augmentation, enhancement, and
synchronization.

When considering this finding, it can be posited that children
diagnosed with ADHD exhibit diminished levels of attention
and concentration as a result of heightened levels of excitement
and activity. Consequently, this issue hampers their ability to
effectively engage in the learning process. Stimulant
medicines, such as methylphenidate, have been found to
enhance the functioning of the right lower frontal cortex and
insula, which are involved in attention inhibition.
Consequently, these drugs lead to a decrease in activity and
arousal levels, resulting in improved attention and focus. The
results obtained in this study pertaining to the impact of
pharmacological therapy on the reduction of externalizing
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behavioral disorders align with the findings of prior research
(6, 18, 24, 29, 34). The obtained finding suggests that
methylphenidate, a stimulant medication, modulates the levels
of dopamine and norepinephrine neurotransmitters in the
frontal cortex. Consequently, children who are administered
this medication exhibit enhanced social responsiveness and
goal-directed behaviors, while experiencing a reduction in
activity level and maladaptive behaviors such as aggression and
delinquency (25).

This study is subject to certain limitations, including the
utilization of a convenience sampling method and a limited
sample size resulting from participant attrition. Based on the
findings of this study, it is recommended that future research
endeavors employ the random sampling approach and increase
the sample size in order to enhance the validity and
generalizability of the results. In conclusion, it can be asserted
that pharmacological therapy is a viable treatment modality for
enhancing executive functioning and addressing behavioral
difficulties in children diagnosed with ADHD, in conjunction
with other therapeutic approaches.
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15. Anxiety / Depression

16. Isolation / Depression

17. Physical Complaints

18. Thinking Problems

19. Attention Problems

20. externalizing behavior Problems

21. law-breaking behavior
22. Aggressive behavior
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. Behavior rating inventory of executive function (BRIEF)
Gioia

. Behavior adjustment skills
. Inhibition

. Attention transfer

. Emotional control

. Metacogpnitive skills

. Planning

. Organize materials

10. Monitoring

11. Working memory
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