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ABSTRACT

Aim: The present study was conducted to determine the effect of cognitive
rehabilitation on improving executive functions, cognitive emotion of regulation,
and reducing drug craving among male prisoners undergoing methadone
maintenance therapy. Method: The present study was conducted using a quasi-
experimental pretest-posttest design with an unequal control group. The
statistical population included prisoners undergoing methadone therapy at
Qazalhessar Prison in 2023. The sample consisted of 80 individuals who were
enrolled in a 2-month clinical trial with a 2-month follow-up period. The
experimental group received a cognitive rehabilitation program in 16 group
sessions of 90 minutes. In order to collect data, the addiction severity index, the
Wisconsin card classification test, the Somoza substance craving short scale, and
the Garnefsky cognitive emotion regulation test were used. Findings: The results
using repeated analysis of covariance test with follow-up2 months showed that
cognitive rehabilitation treatment was effective in improving executive function,
cognitive regulation of emotions and reducing cravings in prisoners treated with
methadone and there was a significant difference between the two experimental
and control groups However, in the 2-month follow-up, the urine test results for
amphetamines and methamphetamines were positive for 1 individual in the
treatment group and 15 individuals in the control group. Conclusion According
to the present findings, cognitive rehabilitation can be used in addiction
treatment (improving executive functions and cognitive regulation of emotions
and reducing cravings) of prisoners treated with methadone.
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Introduction

substance use disorders (SUDs) are closely tied to neurocognitive deficits that undermine goal-
directed behavior, social functioning, and treatment adherence. Higher-order cognitive
processes—especially executive functions (EFs) such as working memory, inhibitory control,
cognitive flexibility, planning, and sustained attention—are often impaired in chronic drug
users. These “cool” executive processes interact with “hot” or affectively laden control systems
involved in emotion regulation, reward sensitivity, and impulsivity. In correctional populations,
the prevalence of SUDs is high; drug use in prison is common worldwide and is associated with
adverse mental-health and criminogenic outcomes during incarceration and after release.
Executive dysfunction has been repeatedly linked to recidivism and poorer response to
rehabilitation programs, while emotion dysregulation contributes to persistent craving, lapses,
and relapse. Traditional treatments tend to target drug-taking behavior and relapse prevention
but rarely address the neurocognitive substrates that maintain addiction. Cognitive rehabilitation
(CR)—including structured, progressive training of attention, memory, and executive control—
has emerged as a theoretically sound adjunct to addiction treatment. Protocols such as
NECOREDA/NEAT and EASICORe aim to enhance top—down control and to integrate
emotion-regulation skills and mindfulness to modulate bottom—up reactivity. The present quasi-
experimental study evaluated whether a multi-module cognitive rehabilitation program
improves executive functioning and cognitive emotion regulation and reduces craving among
male prisoners receiving methadone maintenance therapy (MMT).

Methods

Design and Setting

A quasi-experimental pretest—posttest design with an unequal control group and a two-month
follow-up was employed in Qazalhessar Prison (Iran) in 2023.

Participants and Sampling

The statistical population comprised male inmates aged 2045 years enrolled in MMT.
Screening used indices of high craving and low executive/emotion-regulation scores. Based on
G*Power, 80 eligible participants were randomly assigned to experimental (n=40) and control
(n=40) groups. Inclusion criteria included: no severe psychiatric disorder (e.g., psychosis), no
severe medical illness preventing participation, no concurrent use of amphetamine/opioid during
baseline and intervention (verified by urinalysis), minimum junior-high education, >1 month on
MMT, and <3 years of remaining sentence (excluding life sentences and very long terms).
Ethics approval: IR.PNU.REC.1401.092.

Intervention

The experimental group received a 16-session group cognitive rehabilitation protocol (90
minutes, every other day). The program combined: (1) EASICORe modules targeting attention,
calculation, visuospatial processing, memory, verbal skills, and logic/problem solving; (2)
Gross’s process model of emotion regulation (modules on situation selection/modification,
attentional deployment, cognitive reappraisal, and response modulation); and (3) mindfulness-
based relapse prevention elements (awareness of triggers, body scan, mindful breathing, “urge
surfing,” and daily-life mindful exercises). Training progressed from simple to complex tasks;
participants received take-home practice between sessions. The control group (waitlist/active
control) attended 16 cultural-art sessions (e.g., drawing, woodcarving) without cognitive or
emotion-regulation content. A 2-month post-intervention follow-up was conducted for both
groups.

Measures
e Addiction Severity Index (ASI) semi-structured interview to profile clinical and
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psychosocial burden.

e Wisconsin Card Sorting Test (WCST; computerized) to index EF dimensions: number of
categories achieved, perseverative errors, correct/incorrect responses, trials to complete, and
total time.

e Somoza Short Substance Craving Scale (8 items; 0—4 Likert) for intensity, frequency, and
duration of craving.

e Cognitive Emotion Regulation Questionnaire (CERQ) short form (18 items; nine subscales)
yielding positive strategies (e.g., acceptance, positive refocusing/reappraisal, perspective
taking) and negative strategies (e.g., self-blame, rumination, catastrophizing).

e Urinalysis for amphetamine/methamphetamine at follow-up.

Statistical Analysis

Normality was assessed with Shapiro-Wilk. Homogeneity of variances was tested by Levene.
For within—between comparisons across pretest, posttest, and follow-up, repeated-measures
ANCOVA (and Greenhouse—Geisser corrections where Mauchly’s sphericity was violated)
examined time, group, and timexgroup effects. Adjusted means with 95% confidence intervals
were reported.

Results

Sample Characteristics: Eighty men (21-45 years) participated. Groups were comparable on
demographics and baseline clinical variables (marital status, housing, education, employment,
psychiatric symptoms, age at first use and daily use onset, treatment history, and reasons for
relapse); no significant differences were observed (p>0.05). Descriptively, most had low
educational attainment (=70% junior high), semi-skilled/unskilled jobs, early onset of
experimentation (<18 years) and daily use (<20 years), multiple justice involvements, and
frequent mood/anxiety symptoms.

Executive Functions (WCST)

Significant time effects and timexgroup interactions emerged across EF indices. Compared with

controls, the experimental group showed:

* Higher categories achieved and correct responses posttest and at follow-up.

+ Lower perseverative errors, fewer incorrect responses, reduced total trials, and shorter
completion time at posttest and follow-up.

Greenhouse—Geisser—adjusted F statistics indicated large effect sizes (n? often >0.70 for key
WCST outcomes). Adjusted posttest means favored the CR group (e.g., categories =3.07 vs.
0.18; perseverative errors ~13.20 vs. 35.71; correct responses =31.25 vs. 14.02; trials =29.46 vs.
57.69).

Cognitive Emotion Regulation (CERQ)

CR significantly increased positive cognitive emotion-regulation strategies and decreased
negative strategies relative to controls. Timexgroup interactions were significant (p<0.001).
Adjusted posttest means indicated higher positive regulation (=47.13 vs. 42.16) and lower
negative regulation (=55.95 vs. 55.61 with a favorable downward shift from baseline) in the
experimental group; effects persisted at follow-up.

Craving scores declined markedly in the CR group from pretest to posttest and remained
lower at follow-up, whereas the control group changed minimally. Repeated-measures analyses
yielded significant time and timexgroup effects (p<0.001; moderate-to-large effect sizes).
Adjusted posttest means favored the CR group (<9.67 vs. 11.91).

Biological Verification
At two-month follow-up, urinalysis for amphetamine/methamphetamine was positive in 1
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participant in the CR group versus 15 in the control group, suggesting behavioral generalization
of cognitive and emotion-regulation gains to substance-use outcomes.

Discussion

This study provides evidence that a prison-delivered cognitive rehabilitation program, integrated
with emotion-regulation training and mindfulness-based relapse prevention, produces robust
improvements in executive functioning, enhances adaptive cognitive emotion regulation, and
reduces craving among men on MMT. The results support a mechanistic model wherein
strengthening “top—down” executive control (cold EF) and modulating “bottom—up” affective
reactivity (hot EF) jointly diminish the propensity for cue-driven, impulsive drug-seeking.
Improvements on WCST indices indicate increased cognitive flexibility, better set-shifting,
more efficient problem solving, and reduced perseveration, which are theoretically linked to
better treatment engagement, decision making, and everyday functioning after release. Gains on
CERQ suggest replacement of maladaptive strategies (self-blame, rumination, catastrophizing)
with adaptive ones (acceptance, positive reappraisal, perspective taking), consistent with
emotion-focused pathways to relapse reduction. The sharp disparity in follow-up urinalysis
positives reinforces clinical relevance beyond psychometric change.

Strengths include an ecologically valid correctional setting, a structured and theoretically
grounded multi-component CR protocol, objective cognitive outcomes, and biological
verification. The use of an active control (cultural-art program) limits expectancy confounds.
Findings align with prior evidence that neurocognitive interventions can augment addiction
treatment outcomes by targeting executive and affective systems.

Limitations

Generalisability is constrained by all-male sampling, single-prison setting, and eligibility
restrictions (minimum education, sentence length). The follow-up window was relatively short
(two months), and the study did not include comprehensive quality-of-life or personality
measures that may mediate outcomes. Although urinalysis focused on stimulants, broader
toxicology could further validate abstinence.

Implications and Recommendations

Correctional rehabilitation for individuals with SUDs should incorporate cognitive rehabilitation
modules alongside standard MMT and psychosocial care. Protocols such as EASICORe,
combined with Gross’s emotion-regulation training and mindfulness-based relapse prevention,
are feasible in group formats and can be delivered by trained facilitators in prisons. Future
research should extend follow-up durations, include women, assess functional outcomes
(employment, housing, recidivism), and test mediating pathways (executive control, emotion
regulation) to refine personalized treatment. Clinically, systematic screening for cognitive
deficits and emotion dysregulation can guide triaging to CR, and booster sessions post-release
may help maintain gains and reduce relapse and recidivism.

Keywords
cognitive rehabilitation, executive functions, cognitive regulation of emotion, drug addiction,
prison, methadone maintenance therapy.
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