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Abstract

The present study aimed to determine the effectiveness of abstinence-based
residential treatment on improving executive functions among individuals with
substance use disorder undergoing treatment in Kerman City. This quasi-
experimental study employed a pretest—posttest design with a control group. The
statistical population consisted of 420 clients receiving treatment in abstinence-
based residential centers in Kerman in 2024, from whom 40 participants were
purposively selected and randomly assigned to experimental and control groups.
The experimental group received a 90-day abstinence-based residential treatment
protocol approved by the Iranian Welfare Organization, while the control group
remained on a waiting list. Executive function deficits were assessed using the
Barkley Deficits in Executive Functioning Scale (BDEFS). Data were analyzed
using analysis of covariance (ANCOVA) after confirming statistical assumptions
including normality and homogeneity of variances. ANCOVA results indicated
significant posttest differences between the experimental and control groups
across all executive function components after controlling for pretest scores
(p<0.05). Abstinence-based treatment significantly reduced deficits in time self-
management, self-organization and problem-solving, self-control and behavioral
inhibition, self-motivation, and emotional self-regulation. Large effect sizes were
observed, with the strongest effects reported for self-organization/problem-
solving (m*=0.74) and self-control/inhibition (n*=0.726), demonstrating
substantial cognitive and behavioral improvements associated with the
intervention. Abstinence-based residential treatment represents an effective
comprehensive intervention for enhancing executive functioning in individuals
with substance use disorder and may contribute to strengthened self-regulation
capacities, improved rehabilitation outcomes, and reduced relapse risk.
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EXTENDED ABSTRACT

Introduction

Substance Use Disorder (SUD) is widely recognized as one of the most complex psychiatric and public health
challenges of contemporary societies. Modern conceptualizations emphasize that addiction is not merely a
pattern of repeated substance consumption but a chronic biopsychosocial condition characterized by
neurocognitive impairments, emotional dysregulation, and social maladaptation. Recent global evidence
highlights that psychological distress, social marginalization, discrimination experiences, and exposure to
violence significantly increase vulnerability to substance use and worsen recovery outcomes (Waters et al.,
2025). Moreover, developmental studies demonstrate that loneliness, perceived ostracism, and insufficient
family or educational support function as strong predictors of substance use initiation and persistence,
especially among vulnerable populations (Tunkkari et al., 2025). Structural psychological models further
indicate that affect regulation and family warmth play mediating roles in the pathway from emotional distress
to addictive behaviors (Swaim et al., 2025).

From a neurobiological perspective, addiction involves profound dysregulation of brain reward, motivation,
and executive control systems. Neurocircuitry analyses show that chronic substance exposure disrupts
prefrontal cortical functioning responsible for decision-making, behavioral inhibition, and goal-directed action
(Koob & Volkow, 2016). Withdrawal processes intensify these deficits through neurochemical instability,
heightened stress reactivity, and impaired cognitive control, thereby increasing relapse vulnerability (Monroe
& Radke, 2023). Consequently, contemporary addiction treatment frameworks emphasize restoration of
executive functions rather than focusing solely on detoxification or pharmacological stabilization.

Executive functions refer to higher-order cognitive processes including planning, organization, inhibitory
control, emotional regulation, working memory, and self-motivation. Classical neuropsychological research
established these abilities as central mechanisms for adaptive behavior and cognitive flexibility (Heaton,
1981). Empirical studies consistently report significant executive dysfunction among individuals with
substance dependence, linking severity of substance use with deficits in self-regulation and cognitive
performance (Glass et al., 2009). These impairments are not only consequences of substance use but also
predictors of treatment failure and relapse risk. Evidence from clinical studies indicates that longer abstinence
periods are associated with gradual recovery of executive functioning capacities (Farhadian et al., 2017).
Iranian research similarly demonstrates that combined psychosocial interventions, particularly cognitive-
behavioral approaches integrated with peer-support programs, can significantly improve executive functioning
among individuals undergoing addiction recovery (Aghayousefi et al., 2020). Therapeutic community
interventions have also shown effectiveness in enhancing autobiographical memory, cognitive emotion
regulation, and executive performance among stimulant users (Alipour, 2015b). Beyond addiction contexts,
executive functioning has been identified as a fundamental cognitive system influencing behavioral regulation
across psychological conditions, including communication disorders and developmental challenges (Alipour,
2015a; Anderson et al., 2006).

Given these findings, addiction treatment models have gradually shifted toward multidimensional
rehabilitation approaches. Abstinence-based residential treatment programs represent one such model,
emphasizing structured living environments, peer participation, psychosocial rehabilitation, and meaning
reconstruction through behavioral and spiritual components. Within the Iranian context, abstinence-oriented
treatment has been introduced as an organized framework combining complete substance abstinence, social
reintegration, and psychological rehabilitation (Barati, 2013). International reviews further confirm that
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residential and quasi-compulsory treatment programs can improve psychosocial functioning and reduce high-
risk behaviors among substance-dependent individuals (Stevens et al., 2005).

Structured therapeutic environments provide opportunities for repeated behavioral practice, routine adherence,
emotional expression, and social feedback, all of which theoretically strengthen executive regulation
capacities. Cognitive-behavioral principles embedded within treatment programs facilitate restructuring
maladaptive thought patterns and improving coping strategies (Brown & Barlow, 2014). Furthermore,
rehabilitation models emphasizing continuous functional assessment have demonstrated improvements in
overall client functioning and recovery outcomes (Janse van Rensburg et al., 2024). Reliable measurement
of executive functioning is therefore essential, and validated instruments such as the Barkley Deficits in
Executive Functioning Scale provide comprehensive evaluation of everyday executive performance (Coffman,
2014).

Despite increasing adoption of abstinence-based residential treatment centers, empirical evidence examining
their cognitive outcomes—particularly executive functioning—remains limited. Considering the central role
of executive control in sustained recovery, evaluating whether abstinence-based residential treatment can
effectively restore executive functions represents an important scientific and clinical question.

Methods and Materials

The present study employed a quasi-experimental pretest—posttest design with a control group. The statistical
population consisted of individuals diagnosed with substance use disorder who were undergoing treatment in
abstinence-based residential recovery centers in Kerman City during 2024. From this population, forty
participants meeting inclusion criteria were selected through purposive sampling and randomly assigned to
experimental and control groups.

Participants in the experimental group received a 90-day abstinence-based residential treatment program
approved by the Iranian Welfare Organization. The intervention combined structured detoxification, daily
therapeutic routines, group participation sessions, self-help principles derived from twelve-step programs,
cognitive-behavioral counseling sessions, psychoeducation, emotional regulation training, relapse prevention
strategies, and vocational group activities. The control group remained on a waiting list and received no
intervention during the study period.

Executive functioning deficits were assessed using the Barkley Deficits in Executive Functioning Scale
(BDEFS), which evaluates five domains: time self-management, self-organization/problem solving, self-
control/inhibition, self-motivation, and emotional self-regulation. Data were collected at pretest and posttest
stages. Prior to inferential analysis, assumptions of normal distribution and homogeneity of variance were
examined. Data analysis was conducted using analysis of covariance (ANCOVA) to control for pretest scores
and determine treatment effects.

Findings

Descriptive statistics indicated comparable baseline scores between experimental and control groups across all
executive function components at the pretest stage, demonstrating initial group equivalence. Following
intervention, substantial reductions in executive function deficit scores were observed in the experimental
group, whereas the control group showed minimal change.

ANCOVA results revealed statistically significant differences between the experimental and control groups
across all executive function domains after controlling for pretest effects (p < .05). Significant improvements
were observed in time self-management, self-organization and problem solving, self-control and behavioral
inhibition, self-motivation, and emotional self-regulation.

Effect size estimates demonstrated strong intervention effects. The largest effects were found in self-
organization/problem solving (> = 0.74) and self-control/inhibition (> = 0.726), indicating substantial
enhancement in planning ability, behavioral regulation, and impulse control. Large effects were also observed
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in time management (n? = 0.711), emotional self-regulation (n> = 0.71), and self-motivation (n* = 0.69). These
findings confirm that participants undergoing abstinence-based residential treatment experienced meaningful
cognitive and behavioral improvement compared to untreated individuals.

Discussion and Conclusion

The results demonstrate that abstinence-based residential treatment significantly improves executive
functioning among individuals with substance use disorder. The observed improvements suggest that addiction
recovery extends beyond cessation of substance intake and involves restoration of higher-order cognitive
regulatory systems.

The structured residential environment likely played a central role in producing these outcomes. Regular daily
schedules, behavioral expectations, peer accountability, and continuous therapeutic engagement create
conditions that repeatedly activate executive control processes. Through consistent practice of planning,
emotional regulation, and behavioral monitoring, individuals may gradually rebuild cognitive capacities
weakened by prolonged substance use.

Improvements in self-organization and problem solving indicate enhanced capacity for goal-directed behavior,
adaptive decision-making, and cognitive flexibility. These abilities are essential for managing real-life
stressors without returning to substance use. Similarly, enhanced inhibitory control reflects improved impulse
regulation and reduced vulnerability to cravings or high-risk situations. Emotional self-regulation gains suggest
that participants developed more adaptive coping mechanisms for managing distress, a critical factor in relapse
prevention.

The integration of cognitive-behavioral counseling, group support dynamics, and meaning-oriented recovery
elements may have facilitated motivational reconstruction. Residential treatment environments provide
psychological safety and social belonging, enabling individuals to internalize recovery goals and strengthen
intrinsic motivation. The observed improvements in self-motivation support the notion that sustained recovery
depends on rebuilding autonomous self-regulatory capacity rather than relying solely on external supervision.
Another important implication concerns the multidimensional nature of effective addiction treatment. The
simultaneous targeting of cognitive, emotional, behavioral, and social processes appears to generate synergistic
therapeutic effects. Executive function recovery may serve as a mediating mechanism linking treatment
participation to long-term rehabilitation outcomes. Enhanced executive functioning increases individuals’
ability to anticipate consequences, resist impulses, maintain treatment adherence, and engage constructively
with social environments.

Overall, the findings suggest that abstinence-based residential treatment constitutes a comprehensive
rehabilitation approach capable of restoring executive control capacities that are fundamental for sustained
recovery. By strengthening self-regulation, planning ability, emotional stability, and behavioral inhibition,
such programs may reduce relapse risk and promote long-term psychosocial reintegration.

In conclusion, abstinence-based residential treatment programs represent an effective psychosocial
intervention for improving executive functioning in individuals with substance use disorder. The cognitive
improvements observed in this study highlight the importance of integrating structured residential care within
addiction treatment systems to support durable recovery and functional reintegration into society.
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