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Purpose: To examine the effectiveness of the Functional-Cognitive and Sensory Treatment (F-CaST) for individuals with Substance
Use Disorder (SUD), in supporting daily functioning and reducing dropout from the therapeutic community.

Patients and Methods: A single-blind randomized controlled trial was conducted in a therapeutic community. Participants were
randomly allocated to either the F-CaST group or a control group receiving standard care. The F-CaST consisted of 16 sessions (eight
group and eight individual sessions) delivered over eight weeks and focused on teaching strategies individually tailored for executive
function deficits and sensory modulation dysfunction linked to participants’ personal occupational goals. Assessments were conducted
at pre (T1), immediately post-intervention (T2), and at 1- and 3-month follow-ups (T3-T4). Primary outcomes included occupational
performance and satisfaction measured by the Canadian Occupational Performance Measure (COPM), dropout rates, and length of stay
in the therapeutic community.

Results: Thirty-three participants were randomized to F-CaST (n=20) or standard care (n=13). Both groups demonstrated significant
improvements in COPM performance and satisfaction over time; however, the F-CaST group showed a more favorable pattern of
improvement and higher rates of clinically meaningful change (72% vs. 39% at 3 months). Dropout rates were significantly lower in
the F-CaST group at T2 (22% vs. 62%). No significant between-group differences were found in length of stay.

Conclusion: F-CaST appears to be a feasible and promising intervention that may support improvements in occupational perfor-
mance, satisfaction, and early treatment retention among individuals with SUD in therapeutic communities.
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Introduction

Rehabilitation of individuals with substance use disorder (SUD) is a complex and prolonged process that requires
substantial personal and community resources,’ yet treatment outcomes remain modest. High rates of relapse and
premature treatment discontinuation persist across rehabilitation settings,”* highlighting a gap between the extensive
resources invested and the functional outcomes achieved.'> This gap underscores the need for more effective interven-
tions that support sustained engagement and daily functioning beyond abstinence alone.®’ SUD is defined as a chronic,
relapsing pattern of substance use despite harmful consequences, leading to impairments in interpersonal, social, and
occupational functioning, and characterized by a cluster of cognitive, behavioral, and physiological symptoms.® Most
alarmingly, SUD has emerged as a major global public health concern with recent reports indicating a worldwide increase
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in substance use, projected to rise by 43% by 2030.° Nearly 49 million individuals in the United States aged 12 years and
older, representing approximately 17% of the population, met diagnostic criteria for SUD in the past year.'® Therapeutic
communities (TC) are a central treatment modality, offering drug-free residential settings based on a hierarchical model
that emphasizes mutual self-help and promotes the gradual assumption of personal and social responsibility.
Nevertheless, dropout rates remain high, with studies indicating that 20% to 70% of participants disengage before
completion, and only about one-third successfully complete the program.>*!!

Reports indicate that the low rate of intervention success is coupled with cognitive impairments often exhibited in this
population,'? particularly in attention, memory, and executive function (EF).'*'* EF is an umbrella term referring to a set
of interrelated abilities, including planning, inhibitory control, decision-making, and self-regulation, that are essential for

15-17

adaptive functioning, persistence, and quality of life and associated with poorer treatment adherence, increased risk

of dropout, and reduced rehabilitation success.'? High prevalence rates of EF impairments have been reported among

individuals with SUD, affecting approximately 53—70% of the SUD population.'?

F'®2% yet has been only scantily reported in SUD.>'** SMD

21,24-27

Sensory modulation dysfunction (SMD) is linked to E
severely reduces daily-life participation, adaptation to life challenges, and quality of life, and may also contribute
to the high dropout rate. Specifically, we previously found that 54% of individuals with SUD residing in a TC
demonstrated co-occurring SMD, compared to only 12.7% in the general population.?! SMD, a neurodevelopmental
condition, challenges the ability to grade and adapt the intensity and type of response to stimuli in one or more sensory
modalities.”®?° In SUD it is mostly expressed as sensory over-responsiveness, behaviorally manifested as atypical
negative responses to apparently innocuous sensory stimuli (eg., sounds, food textures, or clothing).*'~*°

Despite the high prevalence and clinical relevance of EF and sensory modulation difficulties in SUD impacting day-to
-day living, interventions targeting both domains in therapeutic community settings remain lacking. Given the reported
low intervention success along impaired EF and sensory modulation, the Functional-Cognitive and Sensory Treatment
(F-CaST) was developed®® to improve occupational performance in daily tasks within TCs and reduce dropout rates. This
intervention uniquely integrates strategies to address impairments in EF as well as sensory modulation. This study aimed
to examine the effectiveness of the F-CaST compared to a control group to (1) improve occupational performance in
daily tasks within a TC and (2) reduce dropout rates from the TC. We hypothesized that participants receiving the
F-CaST would demonstrate greater improvements in occupational performance and satisfaction, as well as lower dropout

rates, compared to the control group.

Materials and Methods

Study Design

A single-blind randomized controlled trial (RCT) was employed, comprising experimental and control groups, with
assessments pre (T1) and post (T2) the F-CaST intervention, as well as follow-up at 1 (T3) and 3 (T4) months post T2,
utilizing assessors (experienced occupational therapists) blind to group allocation. This trial followed the Consolidated
Standards for Reporting Trials (CONSORT) statement for Randomized Trials®'~** and was registered at ClinicalTrials.
gov (NCT05647863; study start date November 2022; end date December 2023). The study was approved by the
University Ethics Committee of Tel Aviv University, Isracl (Approval No. 0001484-5). Authorization to conduct the
study was obtained from the Ministry of Welfare, Israel. All procedures were conducted in accordance with the
Declaration of Helsinki and all participants provided written informed consent before their participation.

Participants

Participants were recruited from a men’s-only unit within the TC. Inclusion criteria were aged 18-45 years, with
adequate language skills, abstained from substance use for at least 21 days (to minimize withdrawal effects), and had
resided in the TC for no more than 21 days (ensuring initial adjustment to the facility’s framework). Exclusion criteria
stipulated dual psychiatric diagnosis, other neurological conditions, or significant cognitive impairment [scoring<l9
points on the Montreal Cognitive Assessment (MoCA)].*?
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Randomization

Given the high prevalence of attention deficit hyperactivity disorder (ADHD) in the SUD population and its potential
impact on intervention compliance,* this factor was controlled for in the randomization process. Following the pre-
assessment (T1) and based on the Adult ADHD Self-Report Scale-Version 1.1 (ASRS),*>* participants were stratified
by ADHD status (Yes/No). Subsequently, participants were randomly allocated, using a simple block randomization
method (block size = 4) with a 1:1 ratio, to either the experimental group (F-CaST) or the control group (standard care)
by an independent researcher not involved in the intervention or the assessments. Allocation concealment was main-
tained, and participants were informed of their group assignment by a research assistant who did not take part in the
assessments or intervention delivery.

Screening Tools

Montreal Cognitive Assessment (MoCA)>® is a brief, standardized, and validated screening tool for mild cognitive
impairment (MCI). It includes 11 tasks assessing attention, visuospatial ability, executive function, language, memory,
abstraction, and orientation. Score ranges between 0-30, with scores >26 indicating intact cognition. The MoCA has
demonstrated strong reliability and validity’® and has been shown to be effective in populations with substance use
disorders.?” In this study, a MoCA score above 19 was used as an inclusion criterion.

Adult Attention-Deficit/Hyperactivity Disorder (ADHD) Self-Report Scale (ASRS)*® is a standardized, reliable, and
valid self-report screening tool developed with the World Health Organization (WHO) to identify suspected ADHD in
adults.>>=® In the current study, only the six-item screener section was used, scored on a 5-point Likert scale (0 = never to
4 = very often), with a total score of >4 indicating a positive screen (yes for ADHD). The ASRS screener has
demonstrated good sensitivity and specificity in individuals with substance use disorders.*

Outcome Measures
Primary Outcome Measures
Occupational Performance was assessed using the Canadian Occupational Performance Measure (COPM):***!
Participants identified three personal occupational goals and rated performance and satisfaction on a 10-point scale.
The same goals were rated at all four time-points and at each time-point were averaged for performance (0—-10) and
satisfaction (0—10) scales. A change of >2 points in performance scores is considered a minimal clinically important
difference (MCID).*?

Length of stay in therapeutic community (TC): Was determined by the total number of days until discharge or
dropout. Dropout was defined as leaving the TC before completing the minimum rehabilitation period without formal
discharge.

Secondary Outcome Measures
TC Performance was assessed using a 4-item questionnaire developed specifically for this study by the professional team
at the TC, to reflect functioning within the TC. It was completed by the instructors (eg., “To what extent does the resident
complete his required chores?”’). The questions were rated on a scale from 1 (no difficulty) to 5 (great difficulty), and an
average score of the four-items was calculated. A lower score indicates better functioning.

Session attendance in standard TC groups: Throughout the study, instructors systematically recorded participants’ late
arrivals to daily scheduled treatment and group sessions. For each participant, the number of late arrivals was calculated;
lower values indicate better punctuality.

Population Characterization

Color Trails Test (CTT)* is a brief paper and pencil neuropsychological assessment to assess EF, specifically attention,
speed processing and cognitive flexibility. Participants are instructed to draw a line in the correct order between colored
numbers scattered on a page (1, 2, 3, 4) (Part A) and alternating between numbers in pink and yellow circles (1-yellow,
2-pink, 3-yellow, 4-pink) (Part B). Completion time for each part is recorded and compared to normative data using
T-scores; higher scores indicate better EFs.
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Behavior Rating Inventory of Executive Function—Adult Version (BRIEF-A).** A 75-item self-report questionnaire
assessing executive function in everyday life over the past 30 days. Items are rated on a three-point scale (1 = never, 2 =
sometimes, 3 = always), and from nine subscales that yield two main indices: Behavior Regulation Index (BRI: Inhibit,
Emotional Control, Self-Monitor, Shift) and the Metacognitive Index (MI: Initiate, Working Memory, Task Monitor,
Organization/Planning) as well as an overall Global Executive Composite (GEC). Raw scores are converted to standard
scores, with higher scores indicating greater executive dysfunction; scores > 65 indicate clinical impairment. The BRIEF-
A demonstrates high internal consistency (a = 0.93-0.94) and test—retest reliability (r = 0.93-0.96) for the three main
indices,** and is sensitive among individuals with SUD.*’

The Sensory Responsiveness Questionnaire — Intensity Scale (SRQ-IS).*® A self-report questionnaire used to identify
SMD based on cutoff scores for sensory over-responsiveness and under-responsiveness. The questionnaire consists of 58
items representing typical everyday situations, each involving stimulation in a single sensory modality and referring
either to enjoyment or disturbance. The degree of enjoyment or disturbance is rated on a Likert scale ranging from (1)
“not at all” to (5) “very much.” The questionnaire yields two final scores, which are the mean ratings (1-5). SMD was
defined using established normative cutoff scores for the Sensory Responsiveness Questionnaire (SRQ). Cutoff values
corresponding to two standard deviations above normative means were >2.76 for the Hedonic subscale and >2.39 for the
Aversive subscale. The instrument has content and construct validity, high internal consistency (Cronbach’s o =
0.90-0.93), and test—retest reliability (r = 0.71-0.84, p = 0.001-0.005).%¢

Demographic and clinical information was collected at T1, including age, years of education, and SUD history.

Intervention

Both study groups received the standard care provided at the TC. In addition, the F-CaST (experimental) group received
an intervention program delivered over eight weeks; each group session lasted 45 minutes, followed by an individual
session. A licensed occupational therapist, trained to administer the F-CaST, led the group and individual sessions.

The group sessions were psychoeducational, focusing on the provision of theoretical knowledge regarding executive
function and sensory modulation. The sessions addressed the influence of these domains on daily functioning in general
and on the participants’ daily lives within the TC. Sessions incorporated structured discussions, experiential activities,
and gamified simulations of everyday situations requiring sensory modulation and executive functioning.

The individual sessions focused on each participant’s sensory—executive profile and its implications for daily
functioning within the TC. Based on the personal goals (COPM goals identified at T1), and together with the
occupational therapist, conducted task analyses, identified specific difficulties, and selected appropriate cognitive and
sensory strategies to improve performance of their personal occupational goals (eg., strategies related to planning,
initiation, response inhibition, arousal regulation, and self-direction). Therapists guided participants in applying cognitive
and sensory strategies to enhance functioning.

The intervention emphasized the use of personas (descriptions of other people with SUD with similar difficulties)
with high or low self-efficacy to promote insight and reflection, as well as to strengthen self-efficacy.*’ Each participant
practiced implementing strategies in relation to their individual goals, with repetition and generalization to various real-
life situations within the TC. More details regarding the intervention structure and rationale are available in the protocol
for a RCT.*°

Participants in the control group received the standard therapeutic community program, which includes structured
daily routines, group-based activities, and ongoing staff support, but did not receive any additional individualized or
structured occupational therapy intervention.

Statistical Analysis

All data were analyzed using IBM SPSS Statistics (v27). Descriptive statistics were used to summarize demographic,
executive function, sensory modulation, and other baseline characteristics. Categorical baseline variables, including the
presence of sensory modulation dysfunction (yes/no) based on established SRQ-IS cutoff scores and ASRS (yes/no for
ADHD), were compared between groups using Fisher’s exact test. Non-parametric tests were used due to the small
sample size and distributional characteristics of the data. Within-group differences across the four time points (T1-T4) in
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COPM performance and satisfaction, TC performance, and Session attendance were examined using Friedman tests
followed by Wilcoxon signed-rank tests to assess pairwise comparisons between T1-T2, T1-T3 and T1-T4. Between-
group differences (F-CaST vs. control) in COPM performance and satisfaction, TC performance, Session attendance and
Dropout rates were examined at each time point (T1, T2, T3, and T4) using Mann—Whitney U-tests, while dropout rates
were compared between groups using Chi-Square test. To understand the magnitude of the between-group differences,
we calculated Cohen’s r effect-size as z/\n, where z was retrieved from the Wilcoxon/Mann—Whitney output and n is the
sample size. The effect size values were considered small (0.1), moderate (0.3), and large (> 0.5).*** Statistical
significance was set at p< 0.05.

A priori sample size calculation was conducted and published’® to detect a minimally clinically important difference
in occupational performance (COPM) with 80% power and a significance level of 0.05, while accounting for an expected
dropout rate of 40%, resulting in a required sample of 24 participants per group. Intention-to-treat analysis was conducted
using the last observation carried forward (LOCF) method, as a pragmatic approach to retain all randomized participants
in the analysis despite missing follow-up data and to preserve the intention-to-treat framework. LOCF has been used in
clinical trial research for this purpose.’®>' All participants were included in the analysis based on their original group
allocation, regardless of adherence to the intervention protocol or dropout.

Results

Thirty-three men (18—45 years) were randomly assigned to the F-CaST (n=20) or control (n=13) group. Two participants
in the F-CaST group discontinued participation shortly after allocation, resulting in 31 participants who began the
intervention (Figure 1). Groups were comparable in baseline demographics, substance use characteristics, age of onset,
time in the TC, and ASRS scores (Table 1).

Table 1 also characterizes the participants in terms of impairments in EF, CTT and SMD. BRIEF-A indicated greater
EF difficulties in the F-CaST group (GEC >65), with BRI and MI scores within the clinical range, whereas the control
group showed predominantly subclinical scores, yet the groups did not statistically differ. SMD, defined by SRQ-IS
cutoff scores, was identified in 50% of participants in the F-CaST group and 15.4% in the control group; however, this
difference did not reach statistical significance.

COPM — Performance and Satisfaction

At T1, no significant differences were found between groups in COPM Performance or Satisfaction, although the F-CaST
group started slightly lower [Performance: 2.2 (1.5-3.0); Satisfaction: 2.2 (1.3-3.2)] compared with controls [Performance:
3.0 (2.0-3.7); Satisfaction: 3.0 (2.2—4.7)]. Within-group analyses showed significant improvements in both groups over time.
In the F-CaST group, scores increased steadily from T1 to T4 [Performance: 5.7 (2.8-8.1); Satisfaction: 7.0 (2.7-9.2)], while
the control group showed smaller gains that plateaued after T2 [Performance: 4.0 (3.0-8.2); Satisfaction: 5.5 (3.2-8.7)].
Between-group comparisons did not reveal statistically significant differences in COPM performance or satisfaction at any
time point (Table 3). However, the F-CaST group demonstrated a more favorable pattern of improvement over time
(Table 2). Both groups demonstrated progress, but the magnitude of change appeared greater in the F-CaST group, with
larger effect sizes than those observed in the control group. A higher proportion of participants in the F-CaST group exceeded
the MCID at each time point, with 55.6% at T2, 61.1% at T3, and 72.2% at T4, compared with 38.5% in the control group,
whose rates remained stable over time. These findings suggest a potential advantage of F-CaST in terms of clinically
meaningful improvements in occupational performance and satisfaction (Table 2).

Dropout and Length of Stay in TC

No significant between-group differences were found in length of stay within the TC [F-CaST: 134 (78-234) days;
control: 108 (63—208) days]. However, dropout rates differed over time. At T2, significantly fewer participants left the
community in the F-CaST group (22.2%) compared with the control group (61.5%). By T3 and T4, dropout in the
F-CaST group increased to 44.4% and 61.1%, respectively, while the control group remained unchanged at 61.5%, thus,
between-group differences were no longer significant. Within-group analysis showed a gradual attrition pattern in
F-CaST versus an early, stable dropout pattern in controls (Table 3).
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[ Enrolment ] Assessed for eligibility (n=46)

Excluded (n=13)
Not meeting inclusion criteria (n=9)
Declined to participate (n=2)
Withdrew after consent, before randomization (n=2)
Other reasons (n=0)

Randomized (n=33)

|
| [ Alocation | |

T1 (Pre intervention): T1 (pre intervention):
Allocated to intervention (F-CaST) (n=20) Allocated to control group (n=13)
Discontinued (n= 2); dropped out of the TC Received allocated intervention (n=13)

Received allocated intervention (n=18)

1 T l

T2 (Post intervention, 8 weeks after T1), (n=14) T2: (Post intervention, 8 weeks after T1) (n=5)
Discontinued (n= 4); dropped out of the TC: 3 Discontinued (n= 8); dropped out of the
left voluntarily and 1 was dismissed community: 6 left voluntarily and 2 were
dismissed
T3 (1 month after T2) (n=10) T3 (1 month after T2) (n=5)
Discontinued (n= 4); dropped out of the TC, left Discontinued (n= 0)
voluntarily
T4 (3 month after T2) (n=7) T4 (3 month after T2) (n=5)
Discontinued (n= 3); dropped out of the TC, left Discontinued (n= 0)
voluntarily
l [ Analysis ] 1
Analyzed using ITT for primary outcome (n=18) Analyzed using ITT for primary outcome (n=13)
Missing final assessments: (n=11) Missing final assessments: (n=8)

Figure | CONSORT 2025 flow diagram of participants through the study.

TC Performance

No significant between-group differences were found in TC performance at any time point. Both groups improved over
time, with a more pronounced change in the F-CaST group [median (IQR): 11 (7-15) to 7 (4-12)] compared with the
control group [11 (6-12) to 10 (4—13)] (Table 3).
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Table | Demographics, Substance Use, Impairments in EF and SMD; Characteristics of Participants in Both Groups and
Comparisons

Variable F-CaST (n=18) Median (IQR) | Control (n=13) Median (IQR) | Mann-Whitney z (p)
Age (years) 30.5 (27.0-35.7) 33.0 (25.5-38.0) —0.54 (0.58)
Age of substance use onset (years) 13.5 (12.7-15.0) 14.0 (12.0-16.5) —0.46 (0.64)
Days of abstinence 43.5 (27.7-71.7) 45.0 (40.0-57.5) —0.50 (0.61)
Previous withdrawal attempts 1 (0-3) 0 (0-1) —1.28 (0.20)
Years of education 12.0 (10.0-12.0) 12.0 (10.0-12.0) —0.13 (0.89)
MoCA (0-30) 26.0 (23.0-27.5) 26.0 (22.5-28.0) —0.08 (0.93)
BRIEF

BRI 69.0 (55-75) 63.0 (54-69) —0.92 (0.35)

Mi 60.0 (50-66) 54.0 (50-59) —1.10 (0.27)

GEC 65.5 (53-71) 59.0 (52-65) —1.04 (0.29)
CcTT

CTT-1 (t-score) 59.5 (50-65) 60.0 (49-63) —0.10 (0.92)

CTT-2 (t-score) 56.5 (52-62) 59.0 (48-66) —0.40 (0.68)
SRQ-IS

Hedonic 2.2 (1.8-2.1) 2.0 (1.7-2.2) —0.24 (0.81)

Aversive 2.5 (2.1-2.6) 1.9 (1.8-2.2) —0.84 (0.40)

Fisher’s exact test p

SMD 9 (50) 2 (15.4) 0.07

Yes n (%)

No n (%) 9 (50) Il (84.6)
ASRS

ADHD yes (%) 6 (33.3) 4 (30.8) 1.00

ADHD no (%) 12 (66.7) 9 (69.2)

Abbreviations: MoCA, Montreal Cognitive Assessment; BRIEF-A, Behavior Rating Inventory of Executive Function -Adult Version; BRI, Behavioral Regulation
Index, Ml, Metacognition Index; GEC, Global Executive Composite; CTT, Color Trail Test; SRQ- IS, Sensory Responsiveness Questionnaire-Intensity Scale and
Sensory modulation dysfunction; SMD - yes/no - based on cutoff scores ; ASRS, Adult ADHD Self-Report Scale-Version and ADHD yes/no.

Session Attendance

No statistically significant between-group differences were observed in session attendance (number of late arrivals) at
any time point (Table 3). However, a trend toward fewer late arrivals in the F-CaST group was observed at T1 and T3,
with moderate effect sizes. The median number of late arrivals remained consistently low in the F-CaST group across all
time points, and similarly low in the control group, although variability was lower in the F-CaST group. No significant
within-group changes were observed over time.

Discussion

Findings from this randomized controlled trial suggest that F-CaST, a novel occupational therapy intervention for
individuals with SUD, is feasible and may support improvements in daily functioning, satisfaction, and early treatment
retention. These findings will be discussed below.

The COPM scores showed a more favorable pattern of improvement in the F-CaST group compared to the control
group, although between-group differences were not statistically significant. Notably, over 70% of participants in the
F-CaST group surpassed the MCID threshold at three months, compared with fewer than 40% in the control group,
suggesting a potential for clinically meaningful functional gains. Exceeding the MCID reflects a meaningful improve-
ment in daily functioning and participation, beyond statistical significance. As a patient-reported measure, COPM
outcomes may also reflect participants’ perceptions and engagement with the intervention. In addition, given the non-
double-blind design and the individualized nature of the intervention, COPM ratings may have been influenced by
expectancy effects or social desirability. Notably, although not statistically significant, baseline trends indicated greater
EF difficulties and a higher prevalence of SMD in the F-CaST group compared with the control group, which should be
considered when interpreting the magnitude of change observed. These findings align with the FaCoT,*” an intervention
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Table 2 Within-Group Comparison of COPM Performance and Satisfaction Scores Across Four Time-Points (T, T2, T3, and T4) in F-CaST Group (n=18) and the Control Group

(n=13)
TI T2 T3 T4 Differences Between Differences Between Differences Between
TI-T2 TI-T3 TI-T4
Median (IQR) Median (IQR) Median (IQR) Median (IQR) z, p Effect Size zZ,p Effect Size zZ,p Effect Size
Min-Max Min-Max Min-Max Min-Max (MCID%) (MCID%) (MCID %)
F-CaST COPM-P 2.2 (1.5-3.0) 5.0 (2.8-7.0) 5.2 (2.8-7.5) 57 (2.8-8.1) I-10 | 3.1, 0.75 =3.1, 0.75 =3.1, 0.75
(0-10) 0-5 1-8 1-10 0.00 (55.6) 0.00 6l1.1) 0.00 61.1)
COPM-S 2.2 (1.3-32) 5.2 (2.7-8.2) 6.7 (2.7-8.2) 7.0 (2.7-9.2) -3.1, 0.73 -3.2, 0.75 -3.1, 0.75
(0-10) 0-6 0.5-10 0.5-10 0.5-10 0.00 (66.7) 0.00 (72.2) 0.00 (72.2)
TC Il (7-15) Il (7-15) 8 (4-12) 7 (4-12) —I.1, 0.03 —-1.5, 0.36 -1.8, 0.45
Performance 4-18 4-18 4-18 4-18 0.90 0.12 0.54
Session 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) -0.7, 0.18 0.0, 0.0 —0.4, 0.11
attendance 0-2 0-3 0-2 0-1 0.45 1.0 0.65
Dropout (%) 0 222 44.4 6l.1
Control COPM-P 3.0 (2.0-3.7) 4.0 (3.0-6.5) 4.0 (3.0-8.2) 4.0 (3.0-8.2) —2.0, 0.56 —2.0, 0.56 -2.0, 0.56
(0-10) 1-4 2-8 2-10 2-10 0.04 (38.5) 0.04 (30.8) 0.04 (38.5)
COPM-S 3.0 (2.24.7) 0.5-7 5.0 3.2-6.2) 5.0 3.2-7.2) 5.5 (3.2-8.7) -2.0, 0.56 -2.0, 0.56 -2.0, 0.56
(0-10) 1.0-7.5 1.0-10 1.0-10 0.04 (38.5) 0.04 (38.5) 0.04 (38.5)
TC Il (6-12) 12 (5-13) 12 (4-13) 10 (4-13) =I.1, 0.04 0.0, 0.00 -0.5, 0.15
Performance 4-14 4-15 4-15 4-15 0.89 1.0 0.58
Session 0 (0-1) 0 (0-1) 0 (0-1) 0 (0-1) -1.3, 0.37 -0.8, 0.23 -1.3, 0.37
attendance 0-4 0-4 0-4 0-4 0.18 041 0.18
Dropout (%) 0 61.5 61.5 61.5

Abbreviations: COPM, Canadian Occupational Performance Measure, Performance (P) and Satisfaction (S) scores represent the mean of four participant-selected goals in each domain; Differences between the 4-time points were first
assessed using Friedman Test, while differences between two time points were analyzed using Wilcoxon Signed Ranks and presented in the table; TC - Therapeutic Community; Session attendance- number of late arrivals to scheduled
sessions; lower values indicate better punctuality; Cohen’s r effect size values were considered small (0.1), moderate (0.3), and large (20.5); MCID, Minimal Clinically Important Difference- threshold of = 2 points indicating a meaningful
change occurred.
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Table 3 Comparison of COPM Performance and Satisfaction Scores Across Four Time-Points (T1, T2, T3, and T4) Between Groups
(F-CaST n=18; Control n=13)

Differences Between Differences Between Differences Between Differences Between
Groups at Tl Groups at T2 Groups at T3 Groups at T4
zZ, p Effect Size zZ, p Effect Size zZ, p Effect Size zZ, p Effect Size
COPM-P (0-10) -0.9, 0.32 0.17 —-0.7, 0.47 0.13 -0.7, 0.43 0.14 —-0.7, 0.47 0.13
COPM -S (0-10) —0.9, 0.36 0.16 —0.4, 0.68 0.07 —-0.5, 0.58 0.09 —-0.8, 0.38 0.15
TC Performance —0.7, 0.48 0.12 —0.4, 0.62 0.08 —0.4, 0.62 0.08 —0.4, 0.62 0.14
Session attendance -1.7, 0.07 0.3 —0.8, 0.41 0.14 —-1.7, 0.08 0.31 -1.3,0.16 0.25
X% p X% p X% p
Dropout (%) 4.9, 0.02 0.88, 0.34 0.01, 0.98
Median (IQR) Differences between groups Effect size
(zp)
Length of Stay (days) F-CaST 134.0 (78-234) —0.80, 0.42 0.14
Control 108.0 (63—-208)

Abbreviations: COPM, Canadian Occupational Performance Measure, Performance (P) and Satisfaction (S) scores represent the mean of four participant-selected goals in
each domain; TC - Therapeutic Community; Session attendance- number of late arrivals to scheduled sessions; Differences between groups at the four time points were
assessed with Mann—Whitney U-tests; dropout rates were compared using the Chi-square test.

for individuals with mild stroke, which the F-CaST was conceptually based on, and are consistent with prior studies
showing that targeted cognitive and functional approaches can improve daily functioning in individuals with SUD.'3!%16
The psychoeducational format of the F-CaST, which combined theoretical instruction with practical application and
reflection on daily challenges within the TC, may have contributed to these improvements by supporting the application
of learned strategies in everyday contexts.’>> The present findings, indicating improvements in functioning and reduced
dropout during the early stages of the intervention, are consistent with recent research conducted in therapeutic
community settings, suggesting that the most substantial improvements occur during the early phases of treatment and
are associated with sustained engagement over time.>*

F-CaST uniquely integrates strategies that target impairments in executive function as well as sensory modulation.
These domains are rarely addressed together, not only in addiction rehabilitation. This dual focus may be one possible
explanation for the higher rates of meaningful improvement observed, as regulating sensory responses alongside executive
processes provides concrete tools for managing arousal, planning, and behavioral adaptation in daily life.** >*?” Evidence
from other populations, including ADHD, autism, and recent-onset mental illness, supports the link between atypical
sensory modulation and impairments in EF, specifically in planning, inhibition, and emotion regulation.'®'%>> Taken
together, these findings are consistent with theoretical models suggesting that interventions addressing both SMD and EF
may support adaptive functioning by facilitating the coordination of sensory regulation, arousal, and executive control
processes.”*>° Such integrative regulation has been proposed as a core component underlying adaptive behavior and
cognitive—emotional regulation.

An additional finding of this study relates to treatment retention. Early dropout is a major challenge in SUD
rehabilitation, typically occurring within the first 90 days.”>’ Participants who received the F-CaST showed lower
dropout rates at T2, particularly immediately post-intervention, whereas no significant between-group differences were
observed at the later follow-up points. This finding may indicate that a structured, goal-oriented, and functionally relevant
program could support engagement and stability during the vulnerable early phase of treatment.”®>® It is possible that
a longer intervention period may have yielded a more sustained retention effect. The lower dropout observed at T2 may
reflect not only greater motivation but also improved self-efficacy and functional competence, core components of the
F-CaST that promote autonomy and continuity in recovery. Taken together, these findings suggest the potential
importance of addressing executive function—related difficulties in SUD rehabilitation as a potential lever for supporting

13,60

engagement, adherence, and treatment outcomes, particularly during the early phase of treatment.
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Our findings support the notion that strengthening daily functioning, establishing consistent routines, and enhancing
engagement in meaningful activities may contribute to increased stability and involvement during the early stages of
recovery. These findings are consistent with existing literature, which emphasizes that recovery from SUD extends
beyond abstinence to include improvements in functioning, participation, and quality of life.® Structured group-based
interventions have similarly been shown to enhance discharge readiness and engagement in recovery routines.®' Recent
conceptual reviews further highlight that daily structure, meaningful engagement, and participation in everyday activities
are essential components of sustained recovery.” Taken together, our results align with these perspectives and suggest that
the F-CaST may contribute to enhanced engagement in treatment, considered an important foundation for recovery.

Improvements in both groups, particularly in the TC Performance, underscore the inherent therapeutic value of
community-based rehabilitation. TC provides structured, occupation-rich environments that promote responsibility, social
connection, and engagement in meaningful routines, key contributors to recovery and stability."**> Within this frame-
work, the F-CaST may complement the community model by offering individualized strategies to help participants apply
and generalize these experiences, leading to improved self-regulation and daily performance.

The F-CaST incorporated positive and negative personas to promote reflection, insight, and increase self-efficacy.
This experiential approach may have facilitated the internalization of learned strategies and strengthened participants’
confidence in their ability to change. Consistent with Bandura’s social learning theory,”> observing adaptive and
maladaptive behaviors through modeling reinforced both self-efficacy and the integration of intervention principles.

The study’s findings offer a unique perspective on mechanisms underlying participants’ perceived changes. The
F-CaST combines individualized and group components, supporting both personal goal attainment and peer learning. In
other words, individual sessions may have helped participants analyze their sensory and executive function profiles, set
goals, and practice strategies for planning and behavioral regulation, likely enhancing self-efficacy and emotional control.
Group sessions provided psychoeducation and shared experiential learning, fostering awareness and mutual
reinforcement.*’ Although no between-group differences were observed in objective indicators such as attendance
(late arrivals), this may reflect contextual factors rather than a lack of progress. Consistent with prior research, subjective,
client-centered measures such as the COPM are often more sensitive to meaningful functional change, whereas objective

outcomes may require longer follow-up to capture effects.*****

Study Limitations

This study has several limitations. The smaller-than-planned, homogeneous sample of men from a single TC enabled
a more focused examination of the intervention but limited generalizability and may have reduced statistical power to
detect between-group differences. Further, TC performance was assessed using an observational measure developed for
this study, capturing context-specific relevance. Yet no psychometric validation was established, limiting the robustness
of its findings. In addition, baseline trends indicating greater executive and sensory modulation dysfunction in the
intervention group, although not statistically significant, may affect group comparability.

Given the modest and unequal group sizes (n=13, n=18), non-normal distributions, and four time points raising
concerns about sphericity, non-parametric analyses were used; future studies with larger, balanced samples could apply
repeated measures ANOVA. Missing data were handled using last observation carried forward, which may have
influenced estimates, and dropout was analyzed at fixed time points rather than using time-to-event methods. The long-
term impact of the findings remains unclear. Finally, as the intervention group received additional structured treatment,
improvements may partly reflect increased therapeutic attention; future studies should include an active control condition
to isolate intervention-specific effects.

Conclusion

The F-CaST is an innovative occupational therapy intervention for individuals with SUD residing in a TC. The F-CaST, which
addressed impairments in executive function and sensory modulation, appears to support improvements in occupational
performance, satisfaction, and early treatment retention. Further studies should aim to integrate the F-CaST in TC programs to
enhance occupational performance and reduce dropout in early recovery of individuals with SUD.
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