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Background: Risky- taking behaviors in people with attention deficit/hyperactivity are due to their
impulsivity. Therefore, investigating the effective variables in the occurrence of risky- taking
behaviors in these individuals is an inevitable necessity.

Aims: The aim of this study was to investigate the structural relationship between executive functions
and risky behavior in children with attention deficit/hyperactivity by mediating psychological
maltreatment

Methods: The research method is descriptive-correlational. The statistical population of this study
was all children aged 8 to 12 years in Tehran. The sample consisted of 316 children with ADHD in
Tehran referring to psychiatric clinics who were selected by available sampling method.
Psychological Maltreatment (Fidel, 1989), Eyberg Child Behavior Inventory (Eyberg and Pincus,
1999) and Executive functions self-rating scale (Coolidge and Wynn, 2001) were used to collect the
research data. To evaluate the proposed model, structural equation modeling was used using AMOS
version 24 and SPSS Version 27.

Results: The results of the structural model showed that 18% of variance of psychological
maltreatment is explained by executive functions and 59% of variance of risky -taking behaviors is
explained by psychological maltreatment and executive functions.

Conclusion: According to the results, it can be concluded that risky behaviors in children with
ADHD are affected by executive functions and the role of psychological maltreatment in this
relationship and the occurrence of risky behaviors requires psychological interventions.
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Introduction

Several experimental studies show that risky
behaviors in children and adolescents with behavioral
disorders, including ADHD, are caused by their
impulsivity (Kawalka et al., 2013; Chin et al., 2011,
Gardner and Steinberg, 2005; Rhodes et al., 2015).;
Smith et al., 2014; Vigard et al., 2014). Also, the
results of the studies show that motivation and control
functions play a major moderating role in the
relationship  between peer pressure and the
occurrence of risky behaviors (Guptz et al., 2019).
According to the widely used dual systems model,
this increase in RTB during adolescence can be
explained by the faster development of social-
emotional brain systems than cognitive control
systems, which increases reward-seeking behavior
(Steinberg, 2010; Strong et al., 2013). Since ADHD
is characterized by severe inhibition deficits and
delays in cortical maturation (Barclay, 1997; Legfit et
al., 2005; Rabia et al., 2005; Shaw et al., 2007, 2018),
it can be said that lack of A greater balance between
these brain systems in this group can be expected to
potentially make adolescents with ADHD unusually
susceptible to peer influence and risky behaviors
(Sonaga-Bargh, 2003; Digres et al., 2020). Pollock et
al. (2019) showed that ADHD is associated with
actual RTB in several domains (such as impaired
driving, drug use, and unprotected sex), which is
supported by evidence from laboratory risk
behaviors. Individual differences, derived from
decision theory, for example, comorbid disorders,
parental monitoring, and greater perceived benefits of
RTB, may explain the association between ADHD
and RTB. In a study by Haibich et al. (2021) to
mediate the role of ADHD symptoms in the
relationship between executive functions and social
skills in children with neurofibromatosis type 1, the
results showed that weaker executive functions were
significantly associated with ADHD symptoms and
social skills. They predicted the weak. ADHD
symptoms significantly mediate the relationship
between executive functions and problems related to
social skills, although it did not fully mediate the role
of social dysfunction. In general, examining
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executive functions and emotional functioning in
children with ADHD is particularly important.
Firstly, ADHD is one of the most common
neurodevelopmental disorders that is detected in
childhood and includes approximately 5% of school-
aged children (American Psychiatric Association,
2013; Rostami et al., 2019). Second, compared to
normal and developing peers, children with ADHD
experience social harms such as rejection by peers
(Migami, 2010; Imota et al., 2017), impaired
expression of empathy (Bratten and Rosen, 2000;
Mauz et al.,, 2019) and lower social competence
(Rong et al., 2011). Considering the increase of risky
behaviors in children with ADHD disorder, there is a
lack of structured studies regarding the cognitive,
emotional, and psychological factors that facilitate
this study, according to Barclay's model of executive
functions and its relationship with risky behaviors in
ADHD children. Domestic studies have paid less
attention to it, distinguishing the present study from
other studies. On the other hand, due to impulsivity
and distraction problems in ADHD children, the
possibility of them engaging in risky behaviors can
have  physical, cognitive, and behavioral
consequences, which in the future will lead to an
increase in the risk of dropping out of school and
related psychopathology in the future of this people.

Method

The current descriptive and correlational study
utilized structural equation modeling as a research
method. The study's population comprised all
children aged 8 to 12 in Tehran who had been
diagnosed  with  Attention-Deficit/Hyperactivity
Disorder (ADHD) based on the assessments of
psychiatric experts. A sample of 316 children within
the specified age group who visited psychiatric clinics
between March 2023 and September 2023 were
diagnosed with ADHD by psychiatrists through
clinical interviews and the utilization of the Attention
Deficit Disorder diagnostic tool. The diagnosis was
further corroborated using Connor's (1997) criteria at
extended centers, and participants were chosen to use
a convenience sampling method based on the health
records of students and the self-report section
included at the start of the questionnaire. The
inclusion criteria for the study were informed
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consent, age between 8 and 12 years, absence of
physical disabilities or chronic diseases, and no
medication required for physical or mental conditions
as per the students' health records and the initial self-
report in the questionnaire. Conversely, the exclusion
criteria encompassed a lack of consent to participate
in the study, hospitalization within the past year due
to a physical or mental condition, and incomplete or
inconsistent questionnaire responses. Following the
guidelines of Klein (2023), structural equation
modeling necessitates a sample size ranging from a
minimum of 5 to a maximum of 15 participants per
parameter. Considering the questionnaire included 13
parameters and in adherence to the maximum sample
allocation per parameter, the study initially aimed for
a total sample size of 325 participants (15 x 25 = 325).
However, after data collection and the subsequent
elimination of distorted and incomplete responses, a
total of 316 questionnaires were deemed suitable for
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analysis. Data analysis in this research was conducted
on both descriptive and inferential levels.

Results

Of the children who participated in the study, 107
(33.8%) were girls, and 209 (66.2%) were boys. The
age distribution included 49 children (15.7%) ranging
from 8 to 9 years old, 113 participants (35.6%)
between 9 and 10 years old, 110 individuals (34.7%)
from 10 to 11 years old, and 44 participants (13.9%)
between 11 and 12 years old. The descriptive
statistics for the research variables, such as the mean,
standard deviation, and tests for the assumption of
normality, are presented in Table 1. According to the
table, the mean and standard deviation for the total
score of executive functions were 43.296 and 13.094,
respectively. The mean score for psychological abuse
was noted as 17.316 with a standard deviation of
11.591, while the mean score for risky behaviors was
122.916 with a standard deviation of 41.377.

Table 1. Average, standard deviation and normality assumption of research variables

Variable M SD Statistical bias  Elongation o
Planning decisions 18.068 5.73 0.463 -0.592 0.918
Organizing 18.425 5.844 0.259 -0.613 0.903
Inhibition 6.805 2.558 0.441 -0.709 0.823
Executive functions 43.296 13.094 0.331 -0.597 0.953
Lack of emotional responsiveness 6.296 5.923 0.871 0.170 0.801
Rejection/scaring 3.966 4.379 1.102 0.695 0.729
Unethical/illegal 3.338 3.166 0.781 0.232 0.817
High expectations / inflexibility 1.939 1.653 1.022 1.423 0.792
Isolation 1.745 1.296 1.053 1.589 0.772
Psychological abuse 17.316 11.591 0.855 0.510 0.904
Risky behavior 122,916  41.377 0.328 -0.469 0.952

The assumption of normality for the data was
evaluated using skewness and kurtosis statistics as per
Klein’s (2023) recommendation, with the detailed
outcomes displayed in Table 1. An inspection of the
boxplot involving the 316 collected datasets
confirmed that all were appropriate for inclusion in
the analysis. Scatterplots were employed to validate
linear relationships between variables. Thus, linearity
assumptions were verified for relationships involving
endogenous and mediating variables, endogenous and
exogenous variables, and mediating and exogenous
variables. In the detection of multicollinearity among
the predictors, both the Tolerance statistic and the
Variance Inflation Factor (VIF) were utilized. The
results indicated that values for each variable met the
criteria, with Tolerance statistics not falling below 0.1

and VIF values not exceeding 10, thereby satisfying
the relevant assumption and suggesting no significant
multicollinearity within the data. The Durbin-Watson
(DW) test was applied to assess the independence of
residuals, and results fell within the acceptable range
(approximately 2 + 2), affirming the assumption of
independent residuals. As indicated in Table 2, there
is a significant negative correlation between
executive functions and psychological abuse (r= -
0.22, p< 0.001), as well as between executive
functions and risky behaviors (r= -0.43, p< 0.001).
Additionally, a positive and significant correlation
was observed between psychological abuse and risky
behaviors (r= 0.61, p< 0.001), highlighting notable
relationships among these variables in the study.
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As depicted in Table 2, a significant negative
correlation exists between executive functions and
psychological abuse (r=-0.22, p< 0.001), as well as
between executive functions and risky behaviors (r=

Vol. 22, No. 132, 2023

-0.43, p< 0.001). Additionally, a significant positive
correlation has been observed between psychological
abuse and risky behaviors (r= 0.61, p< 0.001).

Table 2. Correlation coefficient matrix of research variables

variables 5 6 7 8 9 10 11 12 13 14
Planning decisions -
Organizing 0.89 -
Inhibition 0.85 0.82 -
Executive functions 0.98 0.95 0.90 -
Lack of emotional responsiveness  -0.12  -0.10 -0.10 -0.11 -
Rejection/scaring -022 -021 -014 -012 053 -
Unethical/illegal -0.19 -014 -0.17 -0.18 047 0.54 -
Expectations/inflexibility -0.14 -0.08 -012 -012 035 036 043 -
Isolation -020 -0.14 -019 -019 030 046 040 054
Psychological abuse -023 -0.18 -019 -022 080 08 074 065 0.67 -
Risky behavior -044 -039 -038 -044 040 048 050 043 048 0.61
Table 3. The goodness of fit indices of the tested research model
Absolute fit indices
Indices GFlI AGFI PGFI
Obtained 0.95 0.92 0.530
Acceptable More than 0.90 More than 0.80
Comparative fit indices
Indices CFlI NFI IFI
Obtained 0.97 0.95 0.97
Acceptable More than 0.90 More than 0.90 More than 0.90
Adjusted fit indices
Indices df/x? PCFI RMSEA
Obtained 1.975 0.67 0.06
Acceptable Less than 0.3 More than 0.60 Less than 0.08

As shown in the final validation model, the chi-square
(¥*) value has reached statistical significance.
Additionally, other fit indices have demonstrated
satisfactory values, connoting a robust model fit: the
chi-square to degrees of freedom ratio (y*df) stands
at a value of 1.975, the Incremental Fit Index (IFI) at
0.97, the Comparative Fit Index (CFI) at 0.97, the
Goodness of Fit Index (GFI) at 0.95, the Tucker-
Lewis Index (TLI), also known as the Non-Normed
Fit Index (NNFI), at 0.96, the Adjusted Goodness of
Fit Index (AGFI) at 0.92, the Normed Fit Index (NFI)
at 0.95, and the Root Mean Square Error of
Approximation (RMSEA) at 0.06. These indices
collectively suggest that the final validation model
fits the data well (Table 3).

Executive  functions,  through  psychological
maltreatment, exhibit an indirect, negative, and
statistically significant impact on the risky behaviors
of children with ADHD (p < 0.001, B = -0.594).
Furthermore, the direct and standardized effects of
executive functions on psychological maltreatment
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(B=-0.43, p < 0.001) and risky behaviors (= -0.36,
p< 0.001) are both significant, as is the effect of
psychological maltreatment on risky behaviors (B=
0.54, p < 0.001). Executive functions, both directly
and indirectly through psychological maltreatment,
account for 59% of the variance observed in risky
behaviors in children with ADHD. Also, it is noted
that executive functions explain 18% of the variance
in psychological maltreatment. Additionally, 59% of
the variance in risky behaviors is elucidated by both
executive functions and psychological maltreatment.

Conclusion

The current study was undertaken to explore the
structural relationships between executive functions
and risky behaviors in children with attention-
deficit/hyperactivity disorder (ADHD), with an
emphasis on the mediating role of psychological
abuse. The application of structural equation
modeling revealed that executive functions have both
a direct and negative association with risky behaviors



Journal of

in children diagnosed with ADHD. Furthermore,
executive functions indirectly relate to these risky
behaviors through the intermediary of psychological
abuse. These findings resonate with prior research,
such as the studies by Haybich et al. (2021), who
examined the connection between executive
functions and compromised awareness (Abramov et
al., 2019), heightened susceptibility to distractions
(American Psychiatric Association, 2013; Adams et
al., 2009; Miklos et al., 2019), challenges in divided
attention (Zimmerman et al., 2019), cognitive
adaptability (Bonestera et al., 2005), and inhibitory
control (Skogan et al., 2014) in individuals with
ADHD. Reynolds et al. (2019) conducted a study
focusing on executive functions, impulsivity, and
risky behaviors in young adults. After accounting for
the influence of social desirability and the effort to
perform, their multiple regression analysis revealed a
robust link between executive functions and risky
behaviors. These outcomes suggest that behavioral
regulation and emotional control are crucial in
interpersonal communication. Individuals  with
executive function deficits may find emotional
regulation more challenging than  others.
Consequently, when these individuals fail to manage
their emotions effectively, it becomes arduous for
them to govern their actions. Cognition and emotion
are intrinsically linked; therefore, individuals with
executive function challenges—including difficulties
with memory, attention, cognitive flexibility, and
social cognition—and those struggling with
emotional regulation and management are less
capable of making prudent decisions in stimulating
situations, tending towards instant gratification
without pondering the potential repercussions. Such a
short-sighted and reflexive mindset can precipitate an
escalation in behavioral issues and an uptick in risky,
self-harmful behaviors (Soto et al., 2022). These
individuals are subject to physical and verbal
admonishments by others, particularly parents, due to
cognitive impairments and deficient skills. As such,
children are often unable to multitask or solve
problems effectively, and as these cognitive
difficulties persist into adulthood, the propensity for
engaging in  hazardous behaviors becomes
increasingly evident.
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These children often go unnoticed by both parents
and peers due to their hyperactive tendencies, leading
to feelings of rejection, heightened reactivity, and an
inability to learn, apply, and perfect cognitive skills,
such as problem-solving. This can set the stage for
impulsive and reckless behaviors. It is posited that
children with ADHD have a predisposition toward
irritability; coupled with exposure to adverse
parenting, these twin factors can preclude the learning
of vital skills like emotional regulation and anger
management, making them vulnerable to trauma and
maladaptive responses. Furthermore, because of
cognitive deficits, they may experience prolonged
difficulty returning to a baseline state of risk, thus
minor and transient rewards might seem
disproportionately enticing, and due to their faulty
cognitive processes, they are unable to delay
gratification or rationalize against taking risks. As
such, they are more disposed to engage in novelty-
seeking risky behaviors that promise sensory
stimulation and instantaneous enjoyment. Parental
behavior can thus significantly influence children's
behavioral regulation. Additionally, executive
dysfunctions may hamper flexible thinking,
diminishing the ability to consider problems from
multiple perspectives. Consequently, when a person
cannot concentrate adequately and their attention is
fragmented, weighing the pros and cons of various
options—particularly the potential fallout from risky
behavior—becomes an arduous task.
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. prefrontal cortex

. non-verbal working memory

. internalization of speech (verbal working memory)
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6, variance inflation factor (VIF)
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