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ARTICLEINFO ABSTRACT

Keywords: Background and Purpose: Despite interventions designed to reduce symptoms of Attention Deficit
Attention deficit- Hyperactivity Disorder (ADHD), no effective treatments have been identified that effectively
hyperactivity disorder, decrease impulsivity and risk-taking behaviors. In this regard, this study aimed to determine the
impulsivity, effectiveness of a mindfulness-based intervention that has recently been introduced to improve
risk-taking behavior, impulsivity and risk-taking behaviors in adolescents with ADHD.

mindfulness Method: The present research was a single-subject experimental study with multiple baselines and

follow-up. The study sample consisted of four adolescents with ADHD in the age range of 15 to 18
years who had been randomly selected from a clinical center in Rasht in 2020-2021. To measure the
research variables, the Barratt Impulsivity Scale (Patton et al., 1995) and the Iranian Adolescents
Risk-taking Scale (Zadeh Mohammadi et al., 2011) were used. The mindfulness and modification
treatment (MMT) was implemented in 12 weekly 45-minute sessions, each of which included a 3 to
16-minute mindfulness exercise and a review of previous homework and presentation of new
homework. The effect size, reliable change, and percentage of non-overlapping data were used to
assess statistical significance; improvement percentage was used to assess clinical significance.
Results: The findings showed that according to three indices of reliable change, effect size, and
percentage of non-overlapping data, the effectiveness of this intervention in reducing impulsivity and
risk-taking behaviors was statistically significant, but the improvement percentage index could not
show its clinical significance.
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Extended Abstract

Introduction

Impulsivity and risk-taking behaviors are common clinical
phenomena in Attention Deficit-Hyperactivity Disorder
(ADHD) and a large part of the dysfunctions observed in this
disorder such as substance use, injuries caused by accidents,
lack of academic achievement, unemployment, gambling,
pregnancy, social problems, delinquency, and premature death
are explained based on their incidence (1). Mindfulness-based
interventions are among the strategies that have been used in
recent years in various studies to treat this disorder (8-19).
Despite some promising evidence of their efficacy, no
consistent results have yet been obtained regarding the possible
outcome of treatment. A recent meta-analysis of the efficacy of
mindfulness-based therapies has shown a moderate reduction
in ADHD symptoms. However, half of the studies in this meta-
analysis did not use an active control group (25).

One of the treatments proposed in recent years by Wupperman
and colleagues (27, 28) to modify behavioral and emotional
dysregulation is mindfulness and modification treatment
(MMT). Because MMT is a transdiagnostic treatment that
targets impulsivity and behavioral dysregulation in a variety of
disorders, it appears to have the potential to modify ADHD
symptoms as well. Therefore, considering that this treatment
has not been used for this disorder so far and the literature on
mindfulness interventions related to impulsivity and risk-taking
is facing an obvious gap, this research seeks to determine the
efficacy of MMT on impulsivity and risk-taking behaviors in
adolescents with ADHD.

Method

The present research was a single-case study with multiple
baselines and follow-up. Twenty-six eligible participants met
the inclusion and exclusion criteria and were selected based on
convenience sampling among adolescents aged 15 to 18 years
with ADHD referred to a clinical center in Rasht in 2020-2021.
Then, 5 participants were selected based on simple
randomization sampling. Finally, after one participant
withdrew from the baseline assessment phase, 4 participants
completed the assessment and treatment process. All
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participants were on medication at a fixed dose during
treatment. Inclusion criteria were: age 15-18, diagnosis of
ADHD, first visit to the clinical center, and an 1Q of 80 or
higher. Exclusion criteria included a history of psychotic
disorders or psychotic symptoms, depression with suicidal
symptoms, acute mania, borderline or antisocial personality
disorder, substance dependence, autism spectrum disorder,
learning disabilities, or other cognitive impairments, and
participation in concurrent psychotherapy. For data collection,
the Persian versions of the Barratt Impulsivity Scale (32), the
Iranian Adolescents Risk-taking Scale (33), and the Raven
Standard Progressive Matrices (35) were used. The content of
mindfulness and behavioral skills of MMT was performed in
12 weekly sessions of 45 minutes each (27, 28). Ethical rules
were observed in this study and informed written consent was
received from the participants and their parents.

Results

The 1Q of the participants ranged from 105 to 115 and their ages
ranged from 15 to 18 years (average age 16.5 years). At the
group level, the results obtained (Table 1) indicate that the
participants' raw scores level generally showed a decrease in
the severity of impulsivity in the post-treatment and the follow-
up. At baseline, the mean impulsivity score was 105, which
dropped to 85.75 at post-treatment and 75.50 at follow-up.
Also, all participants generally showed a decrease in the raw
scores of risk-taking behaviors in the post-treatment and the
follow-up. A mean risk-taking score of 141 at baseline was
reduced to 118.25 at post-treatment and 97.75 at follow-up. The
effect size related to the impulsivity is higher than 0.8 and the
total improvement percentage related to it in both the post-
treatment and the follow-up is less than 50%. These findings
indicate that the efficacy of MMT in reducing impulsivity is
statistically significant and clinically insignificant. On the other
hand, the effect size associated with the risk-taking is less than
0.8, and the overall improvement percentage in both post-
treatment and follow-up is less than 50%. These results provide
additional evidence that MMT is statistically significant, but
not clinically significant, in terms of decreasing the severity of
risk-taking behaviors.

Table 1. Descriptive indicators, improvement percentage and effect size of dependent variables

Variables Baseline Treatment Follow-up Improvement Improvement Effect

M (SD) M (SD) M (SD) percentage percentage size
Impulsivity 105 (7.13) 85.75 (1.64) 75.50 (3.69) 18.33% 28.09% 2.023
Risk-taking 141.27 (30.25) 118.25 (30.54) 97.75 (22.38) 18.33% 31.02% 0.772

As demonstrated by the percentage of non-overlapping data
(100%) and the percentage of overlapping data (0%) of all four
participants, all in the intervention phase are beyond the limit
for the baseline phase. Additionally, the magnitude of the
reliable change index (<1.96) in all four participants indicates
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that the change in the scores for both variables from baseline to
intervention is statistically significant. In addition, the effect
size (<0.8) indicates that the treatment is effective in reducing
impulsivity and risk-taking. Based on the improvement
percentage index, all participants showed improvement at the
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end of the intervention sessions, and the improvement process
increased at the end of the follow-up period. However, this
improvement rate was not clinically significant.
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Table 2. Indicators of efficacy of MMT on research dependent variables in four participants

Percentage of non- Percentage of Reliable Effect g:r%re%\g;eem g:r%re%\g;eem
overlapping data overlapping data change index size intervention follow-up
Participant 1 Impulsivity 100% 0% 13.51 2.019 21.70% 34.01%
Risk-taking 100% 0% 15.68 1.867 20.62% 34.64%
Participant 2 Impulsivity 100% 0% 43.09 2.315 19.86% 28.57%
Risk-taking 100% 0% 23.24 2.792 22.08% 36.80%
Participant 3 Impulsivity 100% 0% 29.16 3.667 19.38% 28.06%
Risk-taking 100% 0% 14.64 2.459 20.22% 29.64%
Participant 4 Impulsivity 100% 0% 50.27 2.655 16.98% 26.55%
Risk-taking 100% 0% 37.52 2.691 19.47% 35.74%

Conclusion

Our findings indicated that all four participants after receiving
MMT showed a significant change (in the direction of
reduction) in the variables of impulsivity and risk-taking
behaviors. Specifically, the decrease in impulsivity and risk-
taking was statistically significant, but not clinically
significant. Thus, among the two criteria of statistical
significance and clinical significance of efficacy, MMT only
met the criterion of statistical significance for reducing the
severity of impulsivity and risk-taking in adolescents with
ADHD. In view of the above, it can be said that this treatment
induced a significant change in the participants, although the
extent of this change cannot be cited as substantial.

The literature on the use of mindfulness-based interventions
on impulsivity and risk-taking in adolescents with ADHD is
very limited and it is practically impossible to make a broad
comparison between the results of the present study and other
studies. In spite of this, our findings demonstrating the
effectiveness of one type of mindfulness-based intervention in
reducing impulsivity and risk-taking are in agreement with
many of the existing studies (8-10, 14, and 19). On the other
hand, these findings are not consistent with the findings of the
other two studies (11 and 15). In one of those studies (11), along
with ADHD, participants had oppositional defiant disorder and
in the second study (15), parents reported a reduction in their
adolescents' symptoms, however none was reported by the
adolescents themselves.

In order to explain the findings of this study, it should be noted
that a large part of the literature confirms the existence of a
negative relationship between mindfulness on the one hand and
impulsivity and risk-taking on the other (24). To explain this
inverse correlation, researchers have argued that mindfulness

encourages individuals to distinguish between responding to an
event and reacting to it. When reacting, the individual tends to
act quickly, however, when responding, she/he prioritizes long-
term goals over short-term ones (21). The ability to respond
may enhance self-control and facilitate more flexible responses
to events as well as improve the ability to delay immediate
satisfaction (22).

The two limitations of this study were the limited potential for
generalization of results due to the small number of participants
and the short follow-up period (one month). It is suggested that
in future studies, the efficacy of MMT be compared with other
interventions targeting emotional and behavioral dysregulation
such as dialectical behavior therapy. The results of such a
comparison could provide an alternative representation of
MMT's effectiveness.
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1 . Barratt Impulsivity Scale
2 . Cognitive
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1 . Convergent validity

2 . Test-retest reliability

3 . Iranian Adolescents Risk-Taking Scale
4 . Raven standard progressive matrices
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4 . Percentage of Nonoverlapping Data (PND)
5 . Percentage of Overlapping Data (POD)
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1 . Visual analysis
2 . Stability envelope
3. Trend
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4 . Questionable effectiveness
5 . Effective interventions

1 . Reliable Change Index

2 . Effect Size

3. No observed effect
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