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Background: Attention Deficit Disorder/Attention-Deficit/Hyperactivity Disorder (ADD/
ADHD) is one of the most prevalent childhood diseases, and it may substantially influence social 
behaviors, legal issues, and disputes. The goal was to see how cognitive rehabilitation training 
affected executive functioning and impulsivity in children with ADHD in Tehran, District 5.

Methods: A quasi-experimental design was used, with two groups (experimental and control) 
and a pretest-posttest. All students with ADHD disorder aged 7 to 12 years were included in 
the statistical population. The sample comprised 30 kids who were age-matched and randomly 
split into two groups. They were tested for two months in February and March 2021. Slow 
cognitive rehabilitation training was given to the experimental group. Both groups were given 
a pretest and a posttest. Information was gathered using the BRIEF (parent form) and Conners’ 
(parent form) questionnaires. MANCOVA was used to analyze the data, using the SPSS 
software v. 26, with a significance threshold of 0.05.

Results: There was a significant difference in executive function variables (inhibition, attention 
transfer, emotional control, initiation, working memory, planning, material organization, and 
control) and reduced impulsivity (attention deficit , hyperactivity, opposition, and ADHD) 
(P≤0.001).

Conclusion: Cognitive rehabilitation improves executive skills and impulsivity in children with 
ADHD aged 7-12 years. Cognitive rehabilitation training should be utilized with other educational 
approaches to rectify social behaviors, minimize conflict, and improve executive functions.

A B S T R A C T

Keywords:

Hyperactivity, Impulsivity, 
Cognitive rehabilitation, 
Executive functions, Legal 
problems

Citation Jalilvand M, Nikmanesh Z, Bagheri B. Cognitive Rehabilitation Training in Improving Executive Function, Antiso-
cial Behaviors, and Legal Problems in Children With Attention-Deficit/Hyperactivity Disorder. International Journal of Medical 
Toxicology and Forensic Medicine. 2022; 12(2):E36951. https://doi.org/10.32598/ijmtfm.v12i2.36951

 : https://doi.org/10.32598/ijmtfm.v12i2.36951

Article info: 
Received: 04 Dec 2021
First Revision: 12 Jan 2022
Accepted: 12 Jan 2022

Published: 30 Jun 2022

Spring 2022, Volume 12, Number 2

https://orcid.org/0000-0002-2151-3804
https://orcid.org/0000-0002-3958-5689
https://journals.sbmu.ac.ir/ijmtfm
https://journals.sbmu.ac.ir/ijmtfm
https://doi.org/10.32598/ijmtfm.v12i2.36951
https://crossmark.crossref.org/dialog/?doi=10.32598/ijmtfm.v12i2.36951


2

1. Introduction

ttention Deficit Disorder/Attention-Defi-
cit/Hyperactivity Disorder (ADD/ADHD) 
is a developmental neurological disorder 
that begins in childhood. Attention defi-
cit, hyperactivity, and impulsivity are the 
essential characteristics of this condition 

[1]. Environmental, genetic, and physiological variables 
combine to produce clinical symptoms [2]. Numerous 
studies have shown a strong link between ADHD and 
anxiety, depression, addiction, and antisocial and crimi-
nal conduct [3, 4]. According to reports, these individuals 
have an 8-fold higher rate of legal issues than the general 
population, indicating a critical need to identify and treat 
them [5]. Failure to detect and treat this condition in in-
fancy, on the other hand, may lead to conduct problems, 
antisocial personality, and significant legal issues [6].

Behavioral inhibition and executive dysfunction 
are two of the most significant issues in children with 
ADHD [7]. Executive functions are a group of superior 
cognitive and metacognitive skills that conduct inhibi-
tion, self-initiation, strategic planning, adaptability, and 
impulse control.

Functions such as organizing, decision making, work-
ing memory, motor control, time perception, forethought, 
reconstruction, and problem-solving can be considered 
the most critical neurological functions that help human 
beings in life and learning tasks, intelligence actions, and 
decision making [8].

Although medication therapy is the primary treatment 
for this condition, cognitive rehabilitation treatment has 
recently been suggested as one of the therapeutic options 
for improving the executive functioning of children with 
ADHD. Rehabilitation therapy improves a child’s atten-
tion, memory, inhibition, organization, planning, and 
decision-making skills and executive functions in at-
tention, memory, inhibition, organization, planning, and 
decision-making. Several types of research have shown 
their effects on children with ADHD [9]. 

Rahmani et al. [10] discovered that computer-assisted 
cognitive rehabilitation training enhances the executive 
and impulsive skills of children with ADHD. Rehabilita-
tion training, in other studies, has also been demonstrat-
ed to increase executive skills such as working memory, 
attention span, cognitive flexibility, and impulsivity [11], 
processing speed and working memory capacity, impul-
sivity, and executive function [12], working memory 
speed [13], attention, concentration, control, memory, 

and impulsivity [14], response inhibition variables, con-
tinuous attention, focused attention, and selective atten-
tion [15], impulsivity, working memory [16], attention 
and behavioral problems [17], working memory and im-
pulsive behavior reduction [18], and memory, attention, 
control, and inhibition functions [19].

The creation of cognitive rehabilitation programs and 
their impact on improving executive and impulsive func-
tions, besides medication therapy approaches, seem to 
be successful in treating children with ADHD. It should 
be mentioned that cognitive rehabilitation training needs 
further research and reflection, focusing on discovering 
the components that enhance executive function and 
minimize impulsive conduct in these kids. Given the 
lack of studies in the country focusing on the effects of 
cognitive rehabilitation training on executive functions 
and impulsive behaviors of ADHD children, this study 
was conducted to see how effective cognitive rehabili-
tation training is at improving executive functions and 
impulsivity in these children.

2. Material and Method

The study was quasi-experimental, with a pretest/post-
test design and two experimental and control groups. 
The statistical population of this study consisted of 7 
to 14-year-old students with ADHD in primary school. 
After multi-stage cluster sampling, first selected from 
among the 20 educational districts of Tehran, District 5, 
and then from among primary schools, 6 schools were 
randomly selected. The sample size was calculated using 
comparative research involving 30 adolescents. They 
were chosen by introducing their teachers based on the 
criteria in the DSM-5 and through the implementation 
of the BRIEF (parent form) and Canners (parent form) 
questionnaires. They were randomly allocated to the ex-
perimental and control groups (15/15). 

To match and control age and gender, the method of 
matching samples (by selecting pairs or groups of indi-
viduals with almost the same characteristics) and deter-
mining one group of them as a case group and the other 
as a control and also through random assignment and 
Selection of subjects so that the chance of Selection for 
each subject is equal, we were able to control the vari-
ables of gender and age to the desired level.

After obtaining the informed consent of parents, case 
groups participated in the “ARAM Cognitive Reha-
bilitation Program.” Exclusion criteria included the co-
existence of any mental, physical, cerebral, or specific 
sensory-motor disabilities in children. Informed consent 
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was obtained from the parents, and ethical consider-
ations were provided. The information is confidential, 
and the researchers must observe the Helsinki Conven-
tion (Code: IR.IAU.SRB.REC.1399.002).

At first, parents completed the “Connor’s Executive 
Functions and Behavior Assessment Questionnaire” to 
access their children’s behaviors and practices at home. 
The technique was to explain the research’s aims and 
values to parents. Subsequently, the parents submitted 
the informed consent, and it was made clear to them that 
if they did not want to, they might quit at any time with-
out having to worry about continuing with their regular 
schooling. The researcher then led ARAM Cognitive 
Rehabilitation Program.

The training included cognitive assignments 3 times a 
week during 12 sessions of 20 minutes. ARAM Cogni-
tive Rehabilitation Program is a set of Computer-based 
Cognitive Rehabilitation program tools designed to en-
hance various aspects of attention. The design of this 
package is based on Solrigg and Meter attention model 
and the Bedly working memory model (Table 1). 

The program consists of two parts: evaluation and in-
tervention. Assignments in both sections are hierarchi-
cally graded from easy to difficult. Evaluation includes 
validated neurological tests adapted to the “ARAM pro-
gram.” Tests Designed to Assess Include the “Stroop 
Test,” “Continuous Performance Test,” “Wisconsin Card 
Sorting Test,” “Previous One Stimulus Test” (for mea-
suring low-load working memory), and “Two Previous 
Stimuli Test” (for measuring high-load active memory) 
as pretest-posttest.

Intervention tasks include Color Box Assignments, 
Face Assignments, Similar Window Assignments, 
Markup Table Assignments, Cross-sectional Assign-
ments, “Final Color Assignments, Animal Tracking As-
signments, Duplicate Assignments, and Word Matches 
and Delayed Pairing Assignments. 

Color Box Assignments have ten difficulty levels based 
on the number of stimuli, presentation speed, complex-
ity, and program rules. The decision to perform the higher 
game stages is based on the child’s performance. If the 
child fails to answer a step up to 80% correctly, that step 
will be repeated. Homework increases the ability to change 
attention, sustain attention, deter, and ultimately strength-
en working memory. The homework of this educational 
package is very refreshing and is presented with attractive 
stimuli to enhance the child’s motivation to do them.

Instruments

The Behavior Rating Inventory of Executive Func-
tion (BRIEF) (parents form)

BRIEF is an assessment of executive function behav-
iors at home and at school for children and adolescents 
ages 5–18. Each BRIEF parent- and teacher- rating 
form contains 86 items in eight non-overlapping clini-
cal scales and two validity scales. These theoretically 
and statistically derived scales form two indexes: A) 
Behavioral Regulation (Inhibit, Shift, Emotional Con-
trol) and B) Metacognition (Initiate, Working memory, 
Plan/Organize, Organization of Materials, Monitor), as 
well as a Global Executive Composite score which takes 
into account all of the clinical scales and represents the 
child’s overall executive function. There are also two va-
lidity scales to measure Negativity and Inconsistency of 
responses. Scores on the Negativity scale measure the 
extent to which the respondent answered selected items 
unusually negatively. In contrast, scores on the Inconsis-
tency scale indicate the degree to which the respondent 
inconsistently replied similar items.

Questions selected for inclusion in the BRIEF were de-
termined based on inter-rater reliability correlations and 
item-total correlations that had the highest probability 
of being informative for the clinician. The BRIEF has 
demonstrated good reliability, with high test-retest reli-
ability (rs≈0.88 for teachers, 0.82 for parents), internal 
consistency (Cronbach’s alphas≈0.80–0.98), and mod-
erate correlations between parent and teacher ratings 
(rs≈0.32–0.34). Evidence for the convergent and diver-
gent aspects of the BRIEF’s validity comes through its 
correlation with other measures of emotional and behav-
ioral functioning.

Shahabi [21] conducted a study and measured the va-
lidity and reliability of the questionnaire that the reliabil-
ity coefficient concerning the test-retest of the subscales 
of the test of behavioral ranking of executive functions 
in the inhibition function was achieved 0.90, orientation 
0.81, emotional control 0.91, start to work 0.80, working 
memory was 0.71, planning was achieved 0.81, organiz-
ing the component was 0.79, monitoring was performed 
0.78, behavior regulation index was 0.90, metacognition 
index was 0.87, and the total score of executive func-
tions was achieved 0.89. The internal consistency coef-
ficient for this questionnaire is from 0.87 to 0.94 and 
indicates the high internal consistency of all subscales of 
the questionnaire [22].
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Conners’ Parent Rating Scale (CPRS) 

One of the traditional ins﻿truments to measure chil-
dren’s behavior is based on a dimensional classification 
system and includes children’s several behavioral ques-
tionnaires. This scale was first produced to assess stim-
ulant medicines’ influence on children who have ADHD 
and to recognize these children from normal children. It 
is normal to use a modified form of a questionnaire (27 
items) to diagnose children with ADHD. The reliability 
coefficient of the retest for the total score is 0.58, and the 
Cronbach’s alpha coefficient for the total score is 0.73. 
Its validity is 0.84, which measures the three factors of 
coping behavior, hyperactivity and attention deficit. The 

range of scores for each question is different from zero to 
3 that scales include not accurate at all (never), 2) simply 
somewhat true (occasionally), 3) approximately true (of-
ten), 4) entirely true (extremely high) [23].

Descriptive statistics (frequency, percentage, mean and 
standard deviation) were applied to describe the data uti-
lizing SPSS software v. 26, and the MANCOVA test was 
used to analyze the data.

3. Results

The samples were in the age range of 7-11 years (case 
(Mean±SD: 8.66±1.17 years) and control (Mean±SD: 

Table 1. Treatment based on relaxed cognitive rehabilitation

DescriptionsCognitive Function of 
the TargetTask Types

In this task, the subject must arrange the image of the faces based on their 
emotional manifestations (happy, sad, and neutral), hair color (green, black, 
and white), and face color (black, white, and yellow) in different classes ac-

cording to the rules.

Change of attentionRegular homework
faces

This task includes a goal stimulus that is constantly changing. The subject 
should find the same among the stimuli at the bottom of the page. It is 

important to consider the type of target stimulus when selecting.
InhibitionHomework closed

classification

In this task, pictures in the table cells were covered, and the subject must 
find similar images in the table.Working memorySimilar window assign-

ment

The subject must find the target image, each component of which has a 
different color, from several rows of the image that are similar in shape but 

different in color.
Sustained attentionLast colors assignment

Table 2. Frequency and percentage of age and educational level

PercentileFrequencyGradeAgeGroups

203First7

Case

203Second8

406Third9

13.32Fourth10

6.71Fifth11

10015TotalTotal

26.64First7

Control

33.35Second8

203Third9

6.71Forth10

13.32Fifth11

10015TotalTotal
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8.26±1.33 years), and in terms of gender, 56.6% were boys 
(53.3% case and 60% control, respectively) (Table 2)

Table 3 compares the two groups’ mean scores on ex-
ecutive function dimensions and the Connors grading 
scale. There was no significant difference between the 
two groups. However, in the posttest, there was a signifi-
cant difference between the two groups in all dimensions 

of executive functions (inhibition, attention transfer, 
emotional control, initiation, working memory, plan-
ning, organizing materials, and management) and impul-
sivity (Cognitive Function, Hyperactivity, Opposition, 
and ADHD) (P≤0.001).

As shown in Table 4, there is a significant difference 
between hyperactive students in the case and control 

Table 3. Eexecutive and impulsivity function scores in with and without intervention groups

Mean±SD
No.GroupsDimensionsVariablesGroups

After testBefore test

13.80±3.80)18.06±4.5115Case
Inhibition

Executive 
Functions

Cognitive 
Rehabilitation

17.53±4.67)15.13±4.9415Control

9.13±4.01)12.60±2.515Case
Attention 
transfer

13.00±3.488.93±2.4715Control

11.06±2.5214.20±2.6515Case
Emotional 

control
15.73±3.1915.20±2.9515Control

8.26±1.9411.86±2.6615Case
Initiation

10.93±2.718.26±2.2115Control

9.26±2.1812.46±2.0915Case
Working 
memory

13.26±2.7610.40±2.8715Control

19.93±4.8723.66±4.5415Case
planning

24.80±4.7220.80±4.9115Control

8.20±3.00410.86±3.5215Case
Organize materi-

als
12.73±2.3410.40±3.3715Control

12.20±3.239.00±3.5015Case
Control

11.03±2.9111.46±3.8815Control

10.33±2.6013.33±2.0915CaseCognitive-
inattention 
problems

Impulsivity

14.60±1.7613.06±2.5215Control

17.13±2.4120.80±2.4515Case
Hyperactivity

21.13±2.4718.20±4.3915Control

14.73±2.5218.26±3.3915Case
Opposition

17.26±3.0314.06±2.1215Control

27.13±3.8730.46±4.7615Case
ADHD

31.66±6.0128.33±7.3715Control
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groups, at least in terms of one of the dependent vari-
ables of the dimensions of executive function (inhibition, 
attention transfer, emotional control, initiation, working 
memory, planning, organizing materials, and control) 
(P≤0.001, F=37.10) and Connors rating scale (cognitive-
inattention problems, hyperactivity, opposition, and 
ADHD) (P≤0.001, F=30.74). One-way ANCOVA was 
performed to find out which variable was different. The 
effect or difference is equal to 0.97 and 0.92. In other 
words, 0.97% of individual differences in posttest scores 

of executive performance dimensions and 0.92% on the 
Connors Grading Scale are related to the effect of cog-
nitive rehabilitation training. According to the statistical 
power equal to 1, there was no error in the second type.

As indicated in Table 5, controlling the pretest between 
the two groups shows a significant difference in execu-
tive functions and impulsivity. In other words, 0.13, 
0.27, 0.45, 0.17, 0.46, 0.30, 0.44, and 0.41% of individ-
ual differences in improving the dimensions of execu-

Table 4. MANCOVA on the mean scores of posttest of executive functions and impulsivity of Case and Control groups with 
pretest control

Sig.Test PowerEffect SizeFErrorDegrees of 
FreedomAmountTitle of ExamTest Power

0.00110.9745.6713160.97Pillay effect test

Executive func-
tions

0.00110.9745.6713160.02Lambda Wilkes test

0.00110.9745.67131645.67Test Effect Hoteling

0.00110.9745.67131645.67Test the largest Root on

0.00110.9230.742180.92Pillay effect test

Impulsivity
0.00110.9230.742180.07Lambda Wilkes test

0.00110.9230.7421811.71Test Effect Hoteling

0.00110.9230.74218118.71Test the largest Root on

Table 5. One-way MANCOVA on the mean scores of executive functions and impulsivity of case and control groups

Test 
Power

Effect 
SizeSig.FAverage 

Squares
Degrees of 
FreedomTotal SquaresDimensionsVariables

0.530.130.044.4980.03

1

80.03Inhibition

Executive 
Functions

0.870.270.00310.50172.80172.80Attention transfer

0.990.450.00022.99218.70218.70Emotional control

0.640.170.025.8338.5338.53Start

0.990.460.00024.74149.63149.63Working memory

0.920.300.00112.41197.63197.63planning

0.990.440.00022.73168.03168.03Organize materials

0.990.410.00019.7997.2097.20Control

10.610.00045.17208.03

1

208.03Cognitive-inattention 
problems

Impulsivity
0.990.500.00028.38258.13258.13Hyperactivity

0.720.200.016.9883.3383.33Opposition

0.820.240.0068.90282.13282.13ADHD
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tive functions (reduction of inhibition, attention transfer, 
emotional control, initiation, working memory, planning, 
organizing materials, and control, respectively) and 0.61, 
0.50, 0.20 and 0.24% in impulsivity dimensions (cogni-
tive-inattention problems, hyperactivity, opposition, and 
ADHD, respectively) is related to the effect of cognitive 
rehabilitation training.

4. Discussion

This research aimed to see how cognitive rehabilitation 
therapy affected hyperactive children’s executive func-
tioning and impulsivity groups. The results of the post-
test phase revealed that there is a significant difference 
between the experimental and control groups in execu-
tive functions (inhibition, attention transfer, emotional 
control, initiation, working memory, planning, material 
organization, and control) and impulsivity (cognitive-
inattention problems, hyperactivity, opposition, and 
ADHD (P≤0.001). These findings are in line with those 
of earlier studies in this sector [10-19].

Rahmani et al. [10] discovered that computer-based 
cognitive rehabilitation improves executive function. 
Aivazy et al. [11] found that cognitive rehabilitation 
training enhanced executive functions of response inhi-
bition in children with ADHD. Faizipour et al. [12] and 
Nazarboland et al. [13] demonstrated that cognitive re-
habilitation training improved executive functions such 
as selective attention, inhibitory control, and working 
memory, as well as lowering impulsive behaviors in in-
dependent trials. Ranjbar et al. [14] found that cognitive 
rehabilitation improves executive skills, including atten-
tion, focus, control, memory, and impulsive behaviors 
like hyperactivity and frustration. In another research, 
Robertmili et al. [18] discovered that computer rehabili-
tation enhances children’s working memory and lowers 
impulsive behaviors. Cognitive rehabilitation improves 
memory function, attention, control, and inhibition, ac-
cording to Kisneros et al. [19].

According to these results, cognitive rehabilitation 
treatments focus on cognitive retraining processes via 
practice, adaption, and implicit and explicit learning of 
coping strategies. This approach is based on an informa-
tion processing system that offers feedback on individual 
skills and self-efficacy; as a result, a suitable training pro-
gram can be designed depending on the person’s talents. 
Computer programs for cognitive training give tools to 
assist people in enhancing their mental-base processes 
in high-level learning. Computer cognitive rehabilitation 
programs may help children with ADHD improve cogni-
tive processes and minimize impulsive behaviors.

During cognitive rehabilitation, cognitive training 
based on brain flexibility is used to address these chil-
dren’s cognitive deficiencies directly. Activities to de-
velop executive actions, including attention, focus, and 
memory skills, as well as exercises to strengthen linguis-
tic and time-chain manipulation skills, have resulted in 
better executive actions in children with dyslexia. As a 
consequence, cognitive rehabilitation works to improve 
executive functions through enhancing mental and cog-
nitive capacities. Working memory, reaction inhibition, 
planning, and mental organization are all improved with 
cognitive rehabilitation training, as are decoding, psy-
chic reading, and understanding. Given the importance 
of executive actions and their crucial role in developing 
executive functions and reducing impulsive behaviors, it 
is reasonable to expect that effective organizational ac-
tion interventions will impact the outcome of executive 
functions and the removal of impulsive behaviors. 

As a result, experts and academics recommend that 
educational packages centered on enhancing executive 
functions and lowering impulsive behaviors be devel-
oped to help ADHD children and their families improve 
their Quality of Life (QoL).
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