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Abstract 

Background  Substance use disorder (SUD) is associated with executive function (EF) deficits and sensory modula‑
tion dysfunction (SMD). Yet, these deficits are not addressed therapeutically. This study aims to examine the effective‑
ness of the Functional-Cognitive and Sensory Treatment (F-CaST) compared to standard care to improve everyday 
performance and behavior and length of stay at the therapeutic community (TC) in individuals with SUD. In addition, 
to assess the improvement in EF, sensory modulation, participation, self-efficacy, life satisfaction, and use of strategies 
within and between groups. Satisfaction with F-CaST will also be assessed.

Methods  Forty-eight participants from a community of men in a TC, aged 18–45 years will be randomly allocated 
to (i) F-CaST—(experimental group) providing sensory and EF strategies for improving daily function; (ii) standard care 
(control group) as provided in the TC. Assessments will be conducted by assessors blind to group allocation at 4 time 
points: T1- pre-intervention; T2- post-intervention; T3- 1-month follow-up; and T4- 3-month follow-up. Primary out‑
come measures will be everyday performance, assessed by the Canadian Occupational Performance Measure (COPM), 
behavior and length of stay in the TC; secondary outcome measures will assess EF, SMD. Semi-structured in-depth 
qualitative interviews will be conducted at T1, T2 and T4.

Discussion  We hypothesize that F-CaST will lead to improved everyday performance and longer length of stay 
in the TC, compared to the control group. If F-CaST will prove to be effective, cognitive and sensory strategies may be 
incorporated as an adjunctive intervention in SUD rehabilitation.

Trial registration: ClinicalTrials.gov NCT05647863 Registered on 13 December 2022, https://​class​ic.​clini​caltr​ials.​gov/​ct2/​
show/​NCT05​647863.

Keywords  Substance use disorder (SUD), Executive Functions, Sensory modulation dysfunction, Sensory processing, 
Goal achievement, Therapeutic community
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Background
Substance use disorder (SUD) is an urgent public health 
concern characterized by cognitive, behavioral, and phys-
iological symptoms due to uncontrolled use of psycho-
active substances despite harmful consequences. SUD 
severely impacts every life domain [1]. According to the 
National Survey on Drug Use and Health (2020), 58.7% 
of the US population aged 12 or older reported to use 
tobacco, alcohol, or an illicit drug in the past month. Of 
these, approximately 14.5% (40.3 million) are diagnosed 
with SUD [2], a two-fold increase compared to the previ-
ous year. In Israel rates are even higher, comprising 19.4% 
[3]. SUD has significant consequences across multiple 
life domains (e.g., work, school, home) and widespread 
ramifications in areas such as health (e.g. organ damage, 
infection, trauma or death) and society (crime, violence 
including domestic violence, and child abuse) [2]. It is an 
urgent public health concern with devastating effects that 
not only may persist across generations, but also cause a 
significant economic burden [4], estimated as more than 
$700 billion annually in the US [5].

Cumulative studies have demonstrated that SUD is 
associated with diverse cognitive impairments in atten-
tion, memory and executive functions (EF) [6, 7]. Impor-
tantly, although there are different profiles linked each to 
a specific type of substance, memory and EF are recog-
nized as converging areas of deficit across different sub-
stance [6]. EF is an umbrella term comprising interrelated 
sets of abilities that direct and coordinate cognitive con-
trol. These are supported by dynamics of a superordinate, 
spatial distributed brain networks [8], allowing to per-
form rational decisions and emotion regulation, which 
contribute to efficient functioning and quality of life [9, 
10]. The repeated use of substances leads to abnormal 
neural activity [11],related to learning and reward [12], 
and including the amygdala, hippocampus and prefrontal 
cortex. Indeed, a high prevalence of EF deficits have been 
reported to be present in SUD patients (53–70%) [13, 14], 
although it is controversial as to whether deficits in  EF 
are a cause [15] or a consequence of SUD.

EF have been recognized as a key predictor for effec-
tive goal achievement and high self-efficacy, and there-
fore intact EF are crucial for treatment compliance and 
rehabilitation success [7, 16, 17]. Evidence clearly dem-
onstrates that deficits in EF reduce successful SUD reha-
bilitation, specifically of cognitive behavioral therapies 
commonly provided in SUD rehabilitation programs [6, 
13]. Indeed, dropouts, especially from long-term treat-
ment frameworks, were recognized as a serious challenge 
in the treatment of SUD [13, 18]. Specifically, the esti-
mated therapeutic community (TC) dropout rates stands 
up to 71% [18, 19], emphasizing that EF should be an 
important neurocognitive target in SUD interventions. 

Importantly, a recent systematic review concluded that 
cognitive remediation has the potential to pave the ave-
nue for improving cognition and treatment outcomes in 
SUD [6].

Information processing that underlies EF is directly 
related to sensory perception. EF, specifically inhibitory 
control, plays an important role in the way sensory input 
from the environment is processed [20, 21]. Although 
deficits in EF have been found to be associated with dif-
ficulties in sensory processing within various populations 
across the life span (e.g., children with Autism Spectrum 
Disorders [21]; attention deficit hyperactivity disorder 
(ADHD); adults with specific learning disabilities [24] 
and older adults [25], there is limited research regarding 
populations with SUD. We have recently reported Sen-
sory modulation dysfunction (SMD) in 54% of individu-
als with SUD (vs. 11.7% in a healthy comparison group) 
and revealed that sensory over-responsivity is a major 
contributing factor in SUD phenomenon [25].

SMD is a neuro-developmental condition, character-
ized by difficulty in regulating the degree, nature, or 
intensity of sensory stimulation in an adaptive manner 
[26, 27], consequently interfering with participation in 
everyday activities [28, 29] and quality of life [30–32]. The 
estimated prevalence of SMD is 5%-16% in the healthy 
general population [25, 33, 34]. Research studying the 
underlying mechanisms of SMD suggests alterations in 
neural processes [35–41] and anatomical abnormalities 
in sensory pathways [42] that may contribute to behavio-
ral manifestations of sensory under- or over-responsivity. 
Sensory under-responsivity is manifested by disregarded 
or delayed responses to sensory stimulation, while sen-
sory over-responsivity is characterized by experiencing 
non-painful sensations as irritating, unpleasant [26, 43] 
or painful [44].

Importantly, despite the fact that deficits in  EF and 
SMD are common in SUD and have a substantial clini-
cal relevance [45], as far as we know, there is no interven-
tion combining both for individuals with SUD. Moreover, 
the majority of existing cognitive intervention programs 
used in SUD are restorative (or “bottom-up”) approaches 
[46], and their effectiveness have been tested using neu-
ropsychological assessments and not by performance-
based assessments [43, 45]. Our novel intervention, the 
Functional-Cognitive and Sensory Treatment (F-CaST) 
aims to bridge these gaps targeting the improvement of 
occupational performance, as has been recently sug-
gested [48]. The F-CaST is an occupational therapy 
intervention aiming to provide cognitive and sensory 
strategies for improving daily functioning within the TC. 
The F-CaST teaches participants “how to” (vs. the more 
traditional virtue of “what to”). We based the F-CaST 
on the Functional and Cognitive Occupational Therapy 
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(FaCoT) intervention, which was found to be effective 
in improving daily performance [49] and increasing self-
efficacy [50] in adults with mild stroke. In addition, the 
F-CaST is based on The Ecological Model of SMD [51], 
which embraces the environment as a critical factor and 
recognizes the interplay between sensation, attention and 
emotion, which are linked to EF. Therefore, this proposed 
research aims to provide F-CaST, a novel intervention 
to improve rehabilitation outcomes for individuals with 
SUD living in a Therapeutic Community (TC).

We are planning to conduct a single-blind randomized-
controlled clinical trial to determine whether the F-CaST 
is more effective than standard care for improving (1) 
everyday performance and (2) behavior and length of stay 
in the TC.

In addition, we aim to assess the improvement in EF, 
sensory modulation, participation, self-efficacy, life sat-
isfaction, and use of strategies within each group and to 
compare between groups. For individuals in the F-CaST 
group, we aimed to evaluate their satisfaction with the 
intervention.

Methods
A mixed-methods approach will be used; a single-blind 
randomized controlled trial comparing the F-CaST 
(experimental group) to standard care (control group) 
and a qualitative investigation (See Fig. 1).

Assessments will be conducted at four time points: T1 
pre-intervention; T2 post-intervention; T3 one-month 
follow-up; and at T4 3-month follow-up, by assessors 

blinded to group allocation (See Fig.  2). Assessors are 
licensed occupational therapists, who are trained to 
administer and score all of the assessments. This study 
design will allow to identify changes in performance 
due to the intervention and verify whether the changes 
are stable. Since high dropout rates have been reported, 
repeated follow-up assessments are important. In addi-
tion, a qualitative investigation including in-depth inter-
views with the participants will be conducted to provide 
a deeper understanding of their perceived deficits and 
how these impact their everyday performance and treat-
ment compliance in the TC (See Fig. 1).

Prior to the RCT we will conduct a prospective obser-
vational study with 4-point assessments including a 
group of individuals with SUD, receiving no additional 
treatment. This group of participants, although not rand-
omized will form an additional control group.

Setting
An adult community of men, within a TC. The TC is a 
rehabilitation center providing a controlled drug free 
environment with multidimensional support for indi-
viduals with severe SUD. Treatment in the TC is hierar-
chal, based on the duration and progress of the residents 
and usually lasts 1–1.5 years. The abstinence of the resi-
dents is routinely verified through random urine test-
ing. Only individuals with the diagnosis of severe SUD 
(drug and/or alcohol use) and with no dual diagnosis are 
accepted into this TC. Diagnoses is done by a psychiatrist 

Quan�ta�ve and Qualita�ve outcome measures

Mixed
According to minimal clinically important difference (MCID) of the COPM, the sample size will be divided to 2 groups: Achieved or did not achieve the MoCA MCID. 

Later, the qualita�ve informa�on will examine how the groups differ from each other in the various indices 
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Fig. 1  Mixed-methods approach; see the Quantitative and Qualitative outcome measures. This should appear below the Figure: 
T1- pre-intervention; T2- post-intervention; and T4- 3-month follow-up; COPM- Canadian Occupational Performance Measure; TC- Therapeutic 
Community; CTT- Color Trails Test; BRIEF-A- Behavior Rating Inventory of Executive Function-Adult Version; SRQ-IS-The Sensory Responsiveness 
Questionnaire-Intensity Scale; SE-Self Efficacy; NGSE- The New General Self-Efficacy Scale; SRSI- The Self-Regulation Skills Interview
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according to the Diagnostic and Statistical Manual of 
Mental Disorders-IV (DSM-IV).

Participants
Forty-eight men with severe SUD residing in a TC will be 
recruited into the RCT. This study will recruit only men 
(a majority at the TC) and as an attempt to eliminate con-
founding factors. There is accumulating evidence of sex 
differences in SUD etiology and clinical manifestation 
(biological aspects, seeking treatment, consumption pat-
terns) [52, 53].

Inclusion criteria
Men will be eligible to take part if they meet the fol-
lowing inclusion criteria: Aged 18–45 years; Adequate 
language skills; Abstained from drugs and alcohol for at 
least 21 days (verifying minimum withdrawal effects); 

No more than 21 days of TC residency (ensuring 
acquaintance with the facility requirement and frame-
work); With no dual diagnosis; Without a significant 
cognitive deficit [according to the Montreal Cognitive 
Assessment (MoCA) ≥ 19/30 points) a valid and reliable 
tool to assess cognition among patients with SUD [54, 
55]]; Without other neurological conditions.

Sample size
The sample size was calculated to (i) detect a minimally 
clinically important difference of the primary out-
come measure of everyday (occupational) performance 
(COPM; see below) with 80% power and a significance 
level of 0.05, and (ii) to account for a 40% dropout. Thus 
24 participants per group will be recruited providing a 
total of 48 participants for the study.

Enrollment Admi�ed to a therapeu�c community
Men with SUD

Not interested/declined to par�cipate 
Do not meet the inclusion criteria:
MoCA<19

Consented, completed T1 assessment 

F-CaST (experimental group)
N=24 

Control group (standard care)
N=24

T2- Assessed at post interven�on, 
which lasted 8 weeks

T2- Assessed at post interven�on, 
which lasted 8 weeks

T3- Follow-up assessment
one-month a�er T2 

T3- Follow-up assessment
one-month a�er T2 

Alloca�on

Post interven�on 

T3 - Follow-Up 1 

T4- Follow-up assessment
one-month a�er T3

T4 - Follow-Up 2

T4- Follow-up assessment
one-month a�er T3

Fig. 2   CONSORT Flow Diagram
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Quantitative outcome measures
Primary outcomes measure
Every-day performance in the TC; Behavior and length of 
stay in the TC.

Canadian Occupational Performance Measure (COPM) [56].
COPM is a semi-structured interview to capture the par-
ticipant’s self-perception of everyday performance. Using 
10-point scale participants are asked to identify and rate 
their performance and satisfaction from performance of 
three specific goals. The COPM has been found sensi-
tive to change in the perceived occupational performance 
[57] and as a reliable and valid assessment for people 
with varied health conditions [58–60]. The COPM has 
been translated into Hebrew and used in other studies to 
assess daily performance e.g., [48, 49].

Behavior and length of stay in TC
Information regarding participant behavior (discipline, 
number of times being late for scheduled activities) will 
be collected from the TC counselors. Length of stay 
(days) residing in TC. The Longer time spent in the TC, 
the better.

Secondary outcome Measures
EF, sensory modulation, self-efficacy, life satisfaction, and 
use of strategies. We selected a variety of assessments 
to assure that we can capture many aspects of this novel 
intervention.

In-depth qualitative interviews will also be performed 
to provide additional insight related to the perceived link 
between EF, SMD and daily functioning in the TC.

Executive functioning
Several tools will be used to assess EF in this population 
who may have   deficits in  EF but are overall high func-
tioning within the TC. EF in everyday situations via self-
report will be assessed as well as neuropsychological tests 
specifically assessing planning, inhibition, and working 
memory.

Color trails test (CTT) [60].
A pen and paper neuropsychological test used to meas-
ure cognitive flexibility, working memory and processing 
speed. The CTT includes two parts: (1) CTT 1 requires 
connecting a series of 25 numbered circles that are scat-
tered on a sheet of paper and (2) CTT2 requires con-
necting numbered circles from 1 to 25 in sequence 
alternating between two colors—pink and yellow (e.g.,1-
pink, 2-yellow, 3-pink, 4-yellow). The time (seconds) to 
complete each part is recorded. Less time indicates better 
performance. Completion time (up to 240 s) is translated 
to standardized score by normative data correcting for 

age and years of education. The CTT is widely used and 
is valid and reliable in a variety of populations [62].

The Cambridge automatic neuropsychological test battery 
(CANTAB) [63, 64].
A computerized task (using a touchscreen tablet) will 
be used to assess multitasking. The Multitasking Test 
(MTT) [22] assesses participant’s ability to use multiple 
sources of potentially conflicting information to guide 
behavior. Arrows appear on the right or left side of the 
screen and participants receive instructions varying 
between "direction" and "side" for each trial. Some trials 
display congruent stimuli (e.g., arrow on the right side 
pointing to the right) whereas other trials display incon-
gruent stimuli, which require a higher cognitive demand 
(e.g. arrow on the right side of the screen pointing to the 
left). The MTT was found with reasonable sensitivity 
(82.8%) and specificity (74.5%) for mild cognitive impair-
ment [65]. The number of errors (Total incorrect), the 
median duration of the response time and the Multitask-
ing Cost (difference between the median response time 
in the part where two rules are followed alternately and 
the one where one rule is followed) will be analyzed.

Behavior rating inventory of executive function‑adult 
version (BRIEF‑A) self‑report and informant report forms 
[66]
This 75-item questionnaire assesses EF in everyday situa-
tions referring to the past 30 days. The items graded on a 
3-point scale: ’never’, ’sometimes’ or ’always’ are summed-
up into nine clinical scales which form two indices: the 
Behavioral Regulations Index (BRI), and the Metacogni-
tion Index (MI) and together produce an overall Global 
Executive Composite score (GEC). Raw scores are con-
verted to T-scores where a score of 65 or higher denotes 
a clinical deficit. The three indices of the BRIEF-A have 
been shown with excellent internal consistency (Cron-
bach’s α: 0.93–0.94) and one-month test–retest reliabil-
ity (r = 0.93–0.94), high ecological validity [66] and have 
been used as a sensitive measurement in patients with 
SUD [66].

Sensory modulation
The Sensory Responsiveness Questionnaire‑Intensity Scale 
(SRQ‑IS) [68].
This standardized self-report questionnaire aims to clini-
cally classify SMD in adults. Items represent typical daily 
life situations involving auditory, visual, gustatory, olfac-
tory, vestibular and somatosensory sensations, excluding 
pain. Items are phrased either in a hedonic or aversive 
valence and are graded on a 5-point Likert scale: ’not at 
all’ (1) to ’very much’ (5) The SRQ provides two scores for 
each of the two SMD subtypes: SMD-SOR is determined 
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by applying the SRQ-Aversive subscale score for scores 
higher than the normal cut-off score (mean + 2SD; 
1.87 + 0.52); the SMD-SUR subtype is determined by 
applying the SRQ-Hedonic subscale score for scores 
higher than the normal cut-off score (mean + 2SD; 
2.10 + 0.66). The SRQ been demonstrated to have test–
retest reliability (r = 0.71–0.84;  p < 0.001–0.005), internal 
consistency (Cronbach α = 0.90–0.93) and construct and 
criterion validity [68].

Self‑efficacy
The New General Self‑Efficacy Scale (NGSE) [69].  A self-
report questionnaire to measure individual’s perceived 
capacity to achieve their goals despite their difficulties. 
Each of the eight statements (e.g. “Even when things are 
tough, I can perform quite well”) are rated using a 5-point 
rating scale: ’strongly disagree’ [1] to ’strongly agree’ (5). 
Higher scores indicate higher self-efficacy. The NGSE 
scale has high reliability and construct validity [68].

The Satisfaction from  the  intervention questionnaire 
[68, 71].  Following the F-CaST intervention, partici-
pants from the experimental group will be asked to rate 
their general and specific satisfaction from the interven-
tion (e.g., How much did the intervention motivate you 
to make an effort?). Additional feedback will be also 
obtained (for example, was the intervention too long/just 
the right length/too short?). Each of the 9-items are rated 
separately. The questionnaire has been previously used to 
assess satisfaction in feasibility studies [70, 71].

Demographic questionnaire  Demographic data (age, 
years of education, employment status), information 

regarding substance consumption patterns [25] and 
health information will also be collected.

Qualitative data  Qualitative data will include a semi-
structured interview and the use of strategies will be 
assessed.

Semi‑structured interviews
Semi-structured interviews will provide a deeper under-
standing of the perspectives of the individuals with SUD 
and specifically to understand how adults with SUD 
perceive their everyday performance at the TC, the link 
between their performance to EF and to SMD deficits 
(See interview guide in Table  1). The interviews will be 
conducted pre and post-intervention (T1 and T2) and 
12-weeks follow-up (T4). The interviews will be con-
ducted by an  occupational therapist, not involved in the 
study, in a quiet room. The qualitative interviews will 
be audio-recorded, transcribed-verbatim and analyzed 
using content analysis.

The Self‑Regulation Skills Interview (SRSI)[71].  A 
semi-structured interview to evaluate meta-cognitive 
abilities using a difficulty identified by the participant. 
Individuals are asked six questions relating to the iden-
tified difficulty. Emergent awareness: “Can you tell me 
how you know that you experience [the difficulty]?” 
Anticipatory awareness: “When are you most likely to 
experience [the difficulty], or in what situations does it 
mainly occur?”; Motivation to change: “How motivated 
are you to learn some different strategies to help over-
come [the difficulty]?” (A self-rating between 0 and 10 
was obtained); Strategy generation: “Have you thought 
of any strategies that you could use to help cope with 

Table 1  The semi-structured interview guide

Questions Description

Experience in therapeutic community Can you tell us about your experience in the TC? (Simplified question: How do you feel here? What is your 
opinion of this place and the people around you?)

Perception of the environment
(physical and personal environment)

How do you feel within the TC? (To simplify or make it more detailed: For example, the people around you 
(counselors, other members) as far as the physical surroundings are concerned (the room, the building, dining 
room). If it is difficult to answer: Can you compare the TC to your previous living accommodations? How is it 
different? How does it make you feel?

Goals What are the daily goals in your rehabilitation process? What challenges have you recognized in regards to your 
stay in the community? What will help you function in the community? (For instance, when you look ahead 
at your stay here, what do you think will be challenging?)

Strengths and weaknesses
(events and coping mechanisms)

Tell me about an event or something that happened in the past week that you perceived as challenging. What 
happened? How did you deal with it?

Concept of function (supporting 
and restrictive factors in daily func‑
tion)

As you approach the end of your stay, please tell me what in your functioning or your surroundings helped 
you remain in the community? Were there any occurrences that caused you to think about staying or leaving? 
Please give me an example
What do you think would help you stay in the community going forward? Please relate to all the factors sur‑
rounding you in the community. What could possibly delay or cause your leaving the community?
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[the difficulty]?”; Strategy selection: “What strategies 
are you currently using to cope with [the difficulty]?”; 
Effectiveness of strategies: “How well do the strategies 
that you are using work for you?” Each question is rated 
using a 10-point scale (0 = very high to 5 = moderate to 
10 = very low) where scores reflect the level of aware-
ness, motivation, strategy knowledge, or use of strate-
gies. An average score is obtained, lower scores indicate 
better use of strategies. The SRSI has established inter-
rater reliability (0.83 < α < 0.92); test–retest reliability 
(0.69 < α < 0.91) and concurrent validity [71].

The interventions
The F‑CaST
The Experimental group will receive F-CaST, which 
focuses on teaching and practicing the use of strategies 
to compensate for deficits in  EF and sensory modula-
tion deficits to improve their daily performance. Partici-
pants will be provided with knowledge regarding their EF 
and sensory modulation difficulties in order to increase 
their awareness and understanding of how these deficits 
impact their daily function.

The F-CaST is based on the Functional and Cognitive 
Occupational Therapy (FaCoT) intervention which was 
developed for individuals with mild stroke, experienc-
ing deficits in EF  and emotional-behavioral symptoms 
[49]. The FaCoT was based on theoretical models from 
the field of cognitive rehabilitation and Bandura’s social 
learning theory. The aspects of FaCoT of teaching and 
practicing the use of cognitive and behavioral strategies 
to improve daily functioning and participation, were inte-
grated into the F-CaST. The integration of the SMD field 
(based on the Ecological Model of SMD [51]), is novel, 
creating the F-CaST intervention. See Table  2 for addi-
tional details regarding the individual and group sessions.

Standard care
In the TC, there is a supervised and structured daily 
schedule in an environment free of substances. The 
standard care in the TC includes daily individual and 
group therapy sessions led by social workers and counse-
lors. In addition, individuals have leisure and enrichment 
activities, etc.

Procedure
Individuals with SUD consecutively admitted to the 
TC will be approached and invited to participate in the 
study. All assessments, will be administered by assessors 
blind to group allocation to minimize bias. Assessments 
will be performed in two sessions within one week and 

administration sequence will be counter balanced in two 
different orders to eliminate fatigue and attention span 
bias.

Randomization
Following the T1 assessment participants will be strati-
fied according to yes/no Attention deficit hyperactivity 
disorder (ADHD) based on The Adult ADHD Self-Report 
Scale-Version 1.1 (ASRS-V1.1)[73], a valid and reliable 
[74, 75] screening tool for ADHD. ADHD is prevalent 
in SUD population [76] and might affect intervention 
compliance and therefore will be controlled. Thereafter 
participants will be randomly allocated (using a simple 
block random allocation software) into the two arms. 
Allocation (1:1 ratio) will be concealed. Participants will 
be informed regarding their allocation by the research 
assistant who will not take part in the assessments or 
intervention.

Data analysis
Descriptive statistics will be used to describe the partici-
pants in each group, in terms of their, demographic infor-
mation and SUD parameters, primary and secondary 
outcome measures. Pre-intervention differences between 
the two groups will be analyzed using t-Test for inde-
pendent samples (continuous measures) or Chi square 
(dichotomous measures). A repeated measures ((2)X4) 
analysis of variance ANOVA will be used to compare 
within- and between- group scores, for time (T1, T2, 
T3, T4) comparing the F-CaST to standard care and for 
interaction time*group effect.

To assess the clinical meaningfulness of the outcomes, 
the Partial Eta squared in ANOVA effect size will be 
calculated. Partial Eta squared is interpreted as the pro-
portion of the total variability in the dependent variable 
that is accounted for by variation in the independent 
variable. ANOVA Partial Eta squared of 0.01, 0.06 and 
0.14 are considered small, medium and large effect sizes 
(respectively).

Statistical significance will be set at p < 0.05, and all 
analyses will be conducted using SPSS for Windows ver-
sion 27.0 (SPSS Inc, Chicago, IL). The transcripts of each 
of the four in-depth interviews will be analyzed using 
content analysis (an initial review, the development of 
mapping categories, and the building of a mapping cat-
egories tree) [77].

Discussion
The aim of this mixed-method single-blind randomized 
controlled trial is to examine the efficacy of the Func-
tional Cognitive and Sensory Treatment (F-CaST), 
an innovative personalized therapy in men with SUD 
residing in a TC. We expect that the F-CaST will lead 
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to improved everyday performance and longer length 
of stay in the TC, compared to the control group. If the 
F-CaST will  show to be effective, cognitive and sen-
sory strategies may be incorporated as an adjunctive 
intervention in SUD rehabilitation and will support 
the need to provide intervention programs based on 
occupational performance to SUD population. Moreo-
ver, we believe that the effectiveness of the intervention 
program will be found at each of the assessments, thus 
strengthening the effectiveness of the intervention pro-
gram over time.

The following study limitations will need to be 
taken into account. The fact that only men with 
SUD will be recruited from a single TC, will limit 

the generalizability of the findings to women. Future 
studies utilizing the F-CaST should definitely include 
women preferably from therapeutic communities. 
F-CaST group will be compared to a control group, 
who will receive standard care, and not an active con-
trol group. The duration of the intervention is short 
and therefore we might not be able to demonstrate 
effectiveness.

We envision that F-CaST, which is a novel interven-
tion, will show to improve rehabilitation outcomes of 
men with SUD. F-CaST will fill gaps in current rehabili-
tation and expand our.

Acknowledgements
We wish to thank the participants and the multidisciplinary team of the 
Therapeutic Community.

Table 2  Description of F-CaST intervention

Content Activities to facilitate learning

Group sessions

Psychoeducational knowledge about the following topics which are then implemented in the indi‑
vidual sessions:
- SUD and the impact on the brain
- Reframing and conceptualizing function within the TC
- Executive functions
- Sensory modulation
- The importance of executive functions and sensory modulation for efficient daily functioning 
in the TC
- Strategies to overcome executive function deficits and for sensory modulation difficulties
Sharing everyday situations according to the terms discussed
The relation between Self-regulation and executive functioning in daily function

Group activities to encourage introspection 
to daily events through functional conceptualiza‑
tion
Games and video clips that simulate different 
experiences that require executive functions 
or sensory modulation. Game-like activities 
to experience the effective use of strategies (in 
general) and specific executive functions or sen‑
sory strategies to overcome deficits
Following these activities, sharing, reflecting 
on each self and others and group discussions will 
take place

Individual sessions

The Psychoeducational knowledge that will be taught in the group sessions will be implemented 
to help each participant set their specific goals

Activity task analysis will be conducted regard‑
ing daily occupational goals that will be set 
by the participants
For the first goal, both OT and participant 
will analyze and identify the specific difficulty 
within that goal
Then an appropriate cognitive strategy will be 
selected to compensate for their EF deficits 
and promote their occupational performance. 
In addition, sensory strategies will be taught 
and integrated
Cognitive strategies:
Response inhibition, Initiation, Planning and Deci‑
sion-Making
Sensory strategies:
Adjusting arousal levels and Self-regulation 
in the TC environment
Behavioral strategies
Self-perception, Situation interpretation 
and Future prediction will be taught and prac‑
ticed using a positive persona (with high self-
efficacy) and a negative persona (with low self-
efficacy) in different everyday scenarios chosen 
as similar to each participant’s goals
After 3–4 sessions, the same process is done 
for another occupational goal and another 
cognitive strategy will be taught and practiced 
along the sensory and behavioral strategies



Page 9 of 11Assayag et al. Addiction Science & Clinical Practice           (2024) 19:28 	

Author contributions
NA, TB-S and DR all contributed to the conceptualization and methodology. 
NA- writing-original draft preparation, TB-S and DR review and editing of the 
manuscript. All authors read and approved the final manuscript.

Funding
This trial has been funded by the Department of Justice, Estates Committee 
(grant number 20210605).

Availability of data and materials
Study data will be made available from the corresponding author upon 
reasonable request.

Declarations

Ethics approval and consent to participate
The protocol has been approved by Tel Aviv University Ethics Committee 
(0001484-3). Informed consent will be obtained from all participants before 
enrolment in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests" in this section. By 
the Department of Justice, Estates Committee (grant number 20210605).

Author details
1 Department of Occupational Therapy, School of Health Professions, Faculty 
of Medical and Health Sciences, Tel Aviv University, 6997801 Tel Aviv, Israel. 

Received: 17 August 2023   Accepted: 7 March 2024

References
	1.	 American Psychiatric Association. Diagnostic and Statistical Manual 

of Mental Disorders, Fifth Edition (DSM–5). Washington, DC: American 
Psychiatric Association; 2013.

	2.	 Administration. Substance abuse and mental health services. key sub‑
stance use and mental health indicators in the United States: results from 
the 2020 National Survey on Drug Use and Health. Subst Abus Ment Heal 
Serv Adm. 2021;2021:51–8.

	3.	 Bar-Or RL, Kor A, Jaljuli I, Lev-Ran S. The epidemiology of substance use 
disorders among the adult jewish population in Israel. Eur Addict Res. 
2021;27(5):362–70.

	4.	 Goplerud E, Hodge S, Benham T. Substance use cost calculator for US 
employers with an emphasis on prescription pain medication misuse. J 
Occupationl Environ Med. 2017;59(11):1063.

	5.	 Phelps CL, Paniagua SM, Willcockson IU, Potter JS. The relationship 
between self-compassion and the risk for substance use disorder. Drug 
Alcohol Depend. 2018;183:78–81. https://​doi.​org/​10.​1016/j.​druga​lcdep.​
2017.​10.​026.

	6.	 Nardo T, Batchelor J, Berry J, Francis H, Jafar D, Borchard T. Cognitive reme‑
diation as an adjunct treatment for substance use disorders: a systematic 
review. Neuropsychology Review. 2022 Mar;32(1):161-91. https://​doi.​org/​
10.​1007/​s11065-​021-​09506-3.

	7.	 Verdejo-Garcia A, Garcia-Fernandez G, Dom G. Cognition and addiction. 
Dialogues Clin Neurosci. 2019;21(3):281–90.

	8.	 Zink N, Lenartowicz A, Markett S. A new era for executive function 
research: on the transition from centralized to distributed executive 
functioning. Neurosci Biobehav Rev. 2021;124:235–44.

	9.	 Toglia, J., Katz N. 2018. Executive functioning: Prevention and health 
promotion for at-risk populations and those with chronic disease. Cogni‑
tion occupation, and participation across the lifespan: Neuroscience, 
neurorehabilitation, and models of intervention in occupational therapy, 
.10 ‏.142–129 ,2018

	10.	 Manning V, Verdejo-Garcia A, Lubman DI. Neurocognitive impairment 
in addiction and opportunities for intervention. Curr Opin Behav Sci. 
2017;13:40–5. https://​doi.​org/​10.​1016/j.​cobeha.​2016.​10.​003.

	11.	 Volkow ND, Koob GF, McLellan AT. Neurobiologic advances from the brain 
disease model of addiction. N Engl J Med. 2016;374(4):363–71. https://​
doi.​org/​10.​1056/​NEJMr​a1511​480.

	12.	 Mckowen J, Carrellas N, Zulauf C, Ward EN, Fried R, Wilens T. Factors asso‑
ciated with attrition in substance using patients enrolled in an intensive 
outpatient program. Am J Addict. 2017. https://​doi.​org/​10.​1111/​ajad.​
12619.

	13.	 Fernández-Serrano MJ, Pérez-García M, Perales JC, Verdejo-García A. 
Prevalence of executive dysfunction in cocaine, heroin and alcohol users 
enrolled in therapeutic communities. Eur J Pharmacol. 2010;626(1):104–
12. https://​doi.​org/​10.​1016/j.​ejphar.​2009.​10.​019.

	14.	 Wilson S, Malone SM, Venables NC, McGue M, Iacono WG. Multimodal 
indicators of risk for and consequences of substance use disorders: 
executive functions and trait disconstraint assessed from preadolescence 
into early adulthood. Int J Psychophysiol. 2021;163:47–57. https://​doi.​org/​
10.​1016/j.​ijpsy​cho.​2019.​12.​007.

	15.	 Domínguez-salas S, Díaz-batanero C, Lozano-rojas OM, Verdejo-garcía A. 
Impact of general cognition and executive function deficits on addiction 
treatment outcomes: systematic review and discussion of neurocognitive 
pathways. Neurosci Biobehav Rev. 2016;71:772–801.

	16.	 Fernández-serrano MJ, Pérez-garcía M, Verdejo-garcía A. What are the 
specific vs generalized effects of drugs of abuse on neuropsychological 
performance ? Neurosci Biobehav Rev. 2011;35:377–406. https://​doi.​org/​
10.​1016/j.​neubi​orev.​2010.​04.​008.

	17.	 Andersson HW, Steinsbekk A, Walderhaug E, Otterholt E, Nordfjærn T. Pre‑
dictors of dropout from inpatient substance use treatment: a prospective 
cohort study. Subst Abus Res Treat. 2018. https://​doi.​org/​10.​1177/​11782​
21818​760551.

	18.	 López-goñi JJ, Fernández- Montalvo J, Illescas C, Landa N, Lorea I. Deter‑
mining socio-demographic predictors of treatment dropout: results in a 
therapeutic community. Int J Soc Welf. 2008;17(4):374–8.

	19.	 Rudnick Frances L, Evans SM, Vosburg SK, Horton T, Brooks D, Ng J. Impact 
of attention-deficit hyperactivity disorder and other psychopathology on 
treatment retention among cocaine abusers in a therapeutic community. 
Addict Behav. 2004;29:1875–82.

	20.	 Pastor-Cerezuela G, Fernández-Andrés MI, Sanz-Cervera P, Marín-Suelves 
D. The impact of sensory processing on executive and cognitive func‑
tions in children with autism spectrum disorder in the school context. 
Res Dev Disabil. 2020;96:1–33.

	21.	 Adams JN, Feldman HM, Huffman LC, Loe IM. Sensory processing in 
preterm preschoolers and its association with executive function. Early 
Hum Dev. 2015;91(3):227–33. https://​doi.​org/​10.​1016/j.​earlh​umdev.​2015.​
01.​013.

	22.	 Sharfi K, Rosenblum S, Meyer S. Relationships between executive func‑
tions and sensory patterns among adults with specific learning disabili‑
ties as reflected in their daily functioning. PLoS ONE. 2022;17(4):e0266385. 
https://​doi.​org/​10.​1371/​journ​al.​pone.​02663​85.

	23.	 Engel-Yeger B, Rosenblum S. Executive dysfunctions mediate between 
altered sensory processing and daily activity performance in older adults. 
BMC Geriatr. 2021;21(1):1–20.

	24.	 Assayag N, Bonneh Y, Parush S, Mell H, Neeman Kaplan R, Bar-Shalita T. 
Perceived sensitivity to pain and responsiveness to non-noxious sensa‑
tion in substance use disorder. Pain Med. 2019. https://​doi.​org/​10.​1093/​
pm/​pnz292.

	25.	 Miller LJ, Anzalone ME, Lane SJ, Cermak SA, Osten ET. Concept evolution 
in sensory integration : a proposed nosology for diagnosis. Am J Occup 
Ther. 2007;61(2):135–40. https://​doi.​org/​10.​5014/​ajot.​61.2.​135.

	26.	 Greenspan SI, Wieder S. Interdisciplinary Council on Developmental and 
Learning Disorders–Diagnostic Manual for Infancy and Early Childhood 
(ICDL-DMIC). Bethesda, MD: ICDL. 2005.

	27.	 Bar-Shalita T, Vatine JJ, Parush S. Sensory modulation disorder: A risk 
factor for participation in daily life activities. Dev Med Child Neurol. 2008; 
50(12):932–7.

	28.	 Dunn W, Little L, Dean E, Robertson S, Evans B. The state of the science 
on sensory factors and their impact on daily life for children : a scoping 
review. OTJR: Occupation, Participation Health. 2016. https://​doi.​org/​10.​
1177/​15394​49215​617923.

https://doi.org/10.1016/j.drugalcdep.2017.10.026
https://doi.org/10.1016/j.drugalcdep.2017.10.026
https://doi.org/10.1007/s11065-021-09506-3
https://doi.org/10.1007/s11065-021-09506-3
https://doi.org/10.1016/j.cobeha.2016.10.003
https://doi.org/10.1056/NEJMra1511480
https://doi.org/10.1056/NEJMra1511480
https://doi.org/10.1111/ajad.12619
https://doi.org/10.1111/ajad.12619
https://doi.org/10.1016/j.ejphar.2009.10.019
https://doi.org/10.1016/j.ijpsycho.2019.12.007
https://doi.org/10.1016/j.ijpsycho.2019.12.007
https://doi.org/10.1016/j.neubiorev.2010.04.008
https://doi.org/10.1016/j.neubiorev.2010.04.008
https://doi.org/10.1177/1178221818760551
https://doi.org/10.1177/1178221818760551
https://doi.org/10.1016/j.earlhumdev.2015.01.013
https://doi.org/10.1016/j.earlhumdev.2015.01.013
https://doi.org/10.1371/journal.pone.0266385
https://doi.org/10.1093/pm/pnz292
https://doi.org/10.1093/pm/pnz292
https://doi.org/10.5014/ajot.61.2.135
https://doi.org/10.1177/1539449215617923
https://doi.org/10.1177/1539449215617923


Page 10 of 11Assayag et al. Addiction Science & Clinical Practice           (2024) 19:28 

	29.	 Bar-Shalita T, Deutsch L, Honigman L, Weissman-Fogel I. Ecologi‑
cal aspects of pain in sensory modulation disorder. Res Dev Disabil. 
2015;45–46:157–67. https://​doi.​org/​10.​1016/j.​ridd.​2015.​07.​028.

	30.	 Kinnealey M, Koenig KP, Smith S. Relationships between sensory modula‑
tion and social supports and health-related quality of life. Am J Occup 
Ther. 2011;65(3):320–7.

	31.	 Costa-lópez B, Ferrer-cascales R, Ruiz-robledillo N, Albaladejo-blázquez N, 
Baryła-matejczuk M. Relationship between sensory processing and qual‑
ity of life: a systematic review. J Clin Med. 2021. https://​doi.​org/​10.​3390/​
jcm10​173961).

	32.	 Ahn RR, Miller LJ, Milberger S, McIntosh DN. Prevalence of Parents’ per‑
ceptions of sensory processing disorders among kindergarten children. 
Am J Occup Ther. 2004;58(3):287–93.

	33.	 Ben-Sasson A, Carter AS, Briggs-Gowan MJ. Sensory over-responsivity in 
elementary school: prevalence and social-emotional correlates. J Abnorm 
Child Psychol. 2009;37(5):705–16.

	34.	 Davies PL, Chang WP, Gavin WJ. Middle and late latency ERP compo‑
nents discriminate between adults, typical children, and children with 
sensory processing disorders. Frontiers in integrative neuroscience. 2010; 
4(May):1–9.

	35.	 Davies PL, Chang W, Gavin WJ. Maturation of sensory gating performance 
in children with and without sensory processing disorders. Int J Psycho‑
physiol. 2009;72(2):187–97. https://​doi.​org/​10.​1016/j.​ijpsy​cho.​2008.​12.​007.

	36.	 Granovsky Y, Weissman-Fogel I, Bar-Shalita T. Resting-state EEG in indi‑
viduals with sensory over-responsivity: an exploratory study. Am J Occup 
Ther. 2018. https://​doi.​org/​10.​5014/​ajot.​2019.​029231.

	37.	 Weissman-Fogel I, Granovsky Y, Bar-Shalita T. Sensory over-responsiveness 
among healthy subjects is associated with a Pronociceptive State. Pain 
Pract. 2018;18(4):473–86.

	38.	 Brett-green BA, Miller LJ, Schoen SA, Nielsen DM. An exploratory event-
related potential study of multisensory integration in sensory over-
responsive children. Brain Res. 2010;1321:67–77. https://​doi.​org/​10.​1016/j.​
brain​res.​2010.​01.​043.

	39.	 Compton P, Canamar CP, Hillhouse M, Ling W. Hyperalgesia in heroin 
dependent patients and the effects of opioid substitution therapy. J Pain. 
2012;13(4):401–9.

	40.	 Gavin WJ, Dotseth A, Roush KK, Smith CA, Spain HD, Davies PL. Electro‑
encephalography in children with and without sensory processing disor‑
ders during auditory perception. Am J Occup Ther. 2011;65(4); 370-377.

	41.	 Owen JP, Marco EJ, Desai S, Fourie E, Harris J, Hill SS, et al. Clinical Abnor‑
mal white matter microstructure in children with sensory processing 
disorders. Neuroimage. 2013;2:844–53.

	42.	 Kinnealey M, Oliver B, Wilbarger P. A phenomenological study of sensory 
defensiveness in adults. Am Occup Ther. 1995;49(5):444–51.

	43.	 Bar-shalita T, Granovsky Y, Parush S, Weissman-fogel I. Sensory modula‑
tion disorder (SMD) and Pain: a new perspective. Front Integr Neurosci. 
2019;13(27):1–10.

	44.	 Berry J, Jacomb I, Lunn J, Sedwell A, Shakeshaft A, Kelly PJ, et al. A stepped 
wedge cluster randomised trial of a cognitive remediation intervention 
in alcohol and other drug (AOD) residential treatment services. BMC 
Psychiatry. 2019;19(1):1–11.

	45.	 Rezapour T, Hatami J, Farhoudian A, Sofuoglu M, Noroozi A, Daneshmand 
R, et al. Cognitive rehabilitation for individuals with opioid use disorder: a 
randomized controlled trial*. Neuropsychol Rehabil. 2019;29(8):1273–89. 
https://​doi.​org/​10.​1080/​09602​011.​2017.​13911​03.

	46.	 Khemiri L, Brynte C, Stunkel A, Klingberg T, Jayaram-Lindström N. Working 
memory training in alcohol use disorder: a randomized controlled trial. 
Alcohol Clin Exp Res. 2019;43(1):135–46.

	47.	 Ryan DA, Boland P. A scoping review of occupational therapy interven‑
tions in the treatment of people with substance use disorders. Irish J 
Occup Ther. 2021;49(2):104–14.

	48.	 Adamit T, Shames J, Rand D. Effectiveness of the functional and cognitive 
occupational therapy (Faco t) intervention for improving daily function‑
ing and participation of individuals with mild stroke: a randomized 
controlled trial. Int J Environ Res Public Health. 2021;18(15):7988.

	49.	 Adamit T, Shames J, Rand D. Functional and Cognitive Occupational 
Therapy (FaCoT) improves self-efficacy and behavioral-emotional status 
of individuals with mild stroke; analysis of secondary outcomes. Int J 
Environ Res Public Health. 2023;20(6):5052.

	50.	 Miller LJ, Reisman JE, McIntosh DN, Simon J. An ecological model of 
sensory modulation: Performance of children with fragile X syndrome, 

autistic disorder, attention-deficit/hyperactivity disorder, and sensory 
modulation dysfunction. Understanding the nature of sensory integra‑
tion with diverse populations. 2001:57-88.

	51.	 Cornish JL, Prasad AA. Sex differences in substance use disorders: a neu‑
robiological perspective. Front Glob Women’s Heal. 2021. https://​doi.​org/​
10.​3389/​fgwh.​2021.​778514.

	52.	 Falker CG, Stefanovics EA, Rhee TG, Rosenheck RA. Women’s use of 
substance use disorder treatment services: rates, correlates, and com‑
parisons to men. Psychiatr Q. 2022;93(3):737–52. https://​doi.​org/​10.​1007/​
s11126-​022-​09989-0.

	53.	 Copersino ML, Fals-Stewart W, Fitzmaurice G, Schretlen DJ, Sokoloff J, 
Weiss RD. Rapid screening of patients with substance use disorders. Exp 
Clin Psychopharmacol. 2009;17(5):337–44.

	54.	 Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead V, 
Collin I, et al. The montreal cognitive assessment, MoCA: a brief screening 
tool for mild cognitive impairment. J Am Geriatr Soc. 2005;53(4):695–9.

	55.	 Law M, Baptiste S, Mccoll M, Opzoomer A, Polatajko H, Pollock N. The 
Canadian occupational performance measure: an outcome measure for 
occupational therapy. Can J Occup Ther. 1990;57(2):82–7.

	56.	 Eyssen ICJM, Steultjens MPM, Oud TAM, Bol EM, Maasdam A, Dekker J. 
Responsiveness of the Canadian occupational performance measure. J 
Rehabil Res Dev. 2011;48(5):517–28.

	57.	 Kjeken I, Dagfinrud H, Uhlig T, Mowinckel P, Kvien TK, Finset A. Reliability 
of the Canadian occupational performance measure in patients with 
ankylosing spondylitis. J Rheumatol. 2005;32(8):1503–9.

	58.	 Berardi A, Galeoto G, Guarino D, Marquez MA, De Santis R, Valente D, et al. 
Construct validity, test-retest reliability, and the ability to detect change 
of the Canadian occupational performance measure in a spinal cord 
injury population. Spinal Cord Ser Cases. 2019. https://​doi.​org/​10.​1038/​
s41394-​019-​0196-6.

	59.	 Torpil B, Ekici Çağlar G, Bumin G, Pekçetin S. Validity and Reliability of the 
Turkish Canadian occupational performance measure (COPM-TR) for 
people with multiple sclerosis. Occup Ther Heal Care. 2021;35(3):306–17. 
https://​doi.​org/​10.​1080/​07380​577.​2021.​19336​73.

	60.	 D’Elia LF, Satz P, Uchiyama CL, White T. Color Trails Test (CTT). Odessa, FL: 
Psychological Assessment Resources; 1996.

	61.	 Hartman-Maeir A, Bar-Haim Erez A, Ratzon N, Mattatia T, Weiss P. The 
validity of the color trail test in the pre-driver assessment of individuals 
with acquired brain injury. Brain Inj. 2008;22(13–14):994–8.

	62.	 Robbins TW, James M, Owen AM, Sahakian BJ, McInnes L, Rabbitt P. 
Cambridge neuropsychological test automated battery (CANTAB): a fac‑
tor analytic study of a large sample of normal elderly volunteers. Dement 
Geriatr Cogn Disord. 1994. https://​doi.​org/​10.​1159/​00010​6735.

	63.	 Siew SKH, Han MFY, Mahendran R, Yu J. Regression-based norms and 
validation of the cambridge neuropsychological test automated battery 
among community-living older adults in Singapore. Arch Clin Neuropsy‑
chol. 2022;37(2):457–72.

	64.	 Wang J, Lai Y, Jiang C, Bai Y, Xu B, Du X, et al. Feasibility and validity of 
Cambridge neuropsychological test automated battery in mild cognitive 
impairment screening for patients with atrial fibrillation. Comput Math 
Methods Med. 2022. https://​doi.​org/​10.​1155/​2022/​15272​92.

	65.	 Roth RM., Isquith PK., Gioia GA, Isquith PK, Gioia GA. (2005). BRIEF-A: 
Behavior rating inventory of executive function--adult version: Profes‑
sional manual. Psychological Assessment Resources. 2005

	66.	 Hagen E, Erga AH, Hagen KP, Nesvåg SM, Mckay JR, Lundervold AJ, et al. 
Assessment of executive function in patients with substance use disor‑
der : a comparison of inventory- and performance-based assessment. J 
Subst Abuse Treat. 2016;66:1–8. https://​doi.​org/​10.​1016/j.​jsat.​2016.​02.​010.

	67.	 Bar-shalita T, Seltzer Z, Vatine J, Yochman A, Parush S. Development and 
psychometric properties of the sensory responsiveness questionnaire 
(SRQ). Disability Rehab. 2009. https://​doi.​org/​10.​1080/​09638​28080​19030​
96.

	68.	 Chen G, Gully SM, Eden D. Validation of a new general self-efficacy scale. 
Organ Res Methods. 2001;4(1):62–83.

	69.	 Yacoby A, Zeilig G, Weingarden H, Ronit Weiss DR. With video game ver‑
sus traditional self-training of the upper extremity in people with chronic 
stroke : a pilot randomized controlled trial. Res Artic. 2019;73(1):1–14.

	70.	 Rand D, Weingarden H, Weiss R, Yacoby A, Reif S, Malka R, et al. Self-
training to improve UE function at the chronic stage post-stroke: a pilot 
randomized controlled trial. Disabil Rehabil. 2017;39(15):1541–8.

https://doi.org/10.1016/j.ridd.2015.07.028
https://doi.org/10.3390/jcm10173961)
https://doi.org/10.3390/jcm10173961)
https://doi.org/10.1016/j.ijpsycho.2008.12.007
https://doi.org/10.5014/ajot.2019.029231
https://doi.org/10.1016/j.brainres.2010.01.043
https://doi.org/10.1016/j.brainres.2010.01.043
https://doi.org/10.1080/09602011.2017.1391103
https://doi.org/10.3389/fgwh.2021.778514
https://doi.org/10.3389/fgwh.2021.778514
https://doi.org/10.1007/s11126-022-09989-0
https://doi.org/10.1007/s11126-022-09989-0
https://doi.org/10.1038/s41394-019-0196-6
https://doi.org/10.1038/s41394-019-0196-6
https://doi.org/10.1080/07380577.2021.1933673
https://doi.org/10.1159/000106735
https://doi.org/10.1155/2022/1527292
https://doi.org/10.1016/j.jsat.2016.02.010
https://doi.org/10.1080/09638280801903096
https://doi.org/10.1080/09638280801903096


Page 11 of 11Assayag et al. Addiction Science & Clinical Practice           (2024) 19:28 	

	71.	 Ownsworth TL, McFarland K, Young RMD. Development and standardiza‑
tion of the self-regulation Skills interview (SRSI): a new clinical assessment 
tool for acquired brain injury. Clin Neuropsychol. 2000;14(1):76–92.

	72.	 Kessler RC, Adler L, Ames M, Demler O, Faraone S, Hiripi E, et al. The 
World Health Organization adult ADHD self-report scale (ASRS): a 
short screening scale for use in the general population. Psychol Med. 
2005;35(2):245–56.

	73.	 Glind G Van De, Oortmerssen KV an E, Carpentier PJAN, Levin FR, Koeter 
MWJ, Barta C, et al. The International ADHD in Substance Use Disorders 
Prevalence (IASP) study : background , methods and study population. 
2013;22(September):232–44.

	74.	 Daigre C, Ramos-Quiroga JA, Valero S, Bosch R, Roncero C, Gonzalvo 
B, et al. Adult ADHD self-report scale (ASRS-V1.1) symptom check‑
list in patients with substance use disorders. Actas Esp Psiquiatr. 
2009;37(6):299–305.

	75.	 van de Glind G, Konstenius M, Koeter MWJ, van Emmerik-van OK, 
Carpentier PJ, Kaye S, et al. Variability in the prevalence of adult ADHD 
in treatment seeking substance use disorder patients: Results from an 
international multi-center study exploring DSM-IV and DSM-5 criteria. 
Drug Alcohol Depend. 2014;134(1):158–66.

	76.	 Shkedi A. The meaning behind the words: Methodologies of qualitative 
research. Theory and practice. 2011.

	77.	 Shkedi A. Multiple case narrative: a qualitative approach to studying 
multiple populations. Amsterdam: Netherlands John Benjamins; 2005. 

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	The Functional-Cognitive and Sensory Treatment (F-CaST) to improve rehabilitation outcomes of individuals with substance use disorder: a study protocol for a mixed-method randomized controlled trial
	Abstract 
	Background 
	Methods 
	Discussion 

	Background
	Methods
	Setting
	Participants
	Inclusion criteria
	Sample size
	Quantitative outcome measures
	Primary outcomes measure

	Canadian Occupational Performance Measure (COPM) [56].
	Behavior and length of stay in TC
	Secondary outcome Measures
	Executive functioning
	Color trails test (CTT) [60].
	The Cambridge automatic neuropsychological test battery (CANTAB) [63, 64].
	Behavior rating inventory of executive function-adult version (BRIEF-A) self-report and informant report forms [66]
	Sensory modulation
	The Sensory Responsiveness Questionnaire-Intensity Scale (SRQ-IS) [68].
	Self-efficacy
	The New General Self-Efficacy Scale (NGSE) [69]. 
	The Satisfaction from the intervention questionnaire [68, 71]. 
	Demographic questionnaire 
	Qualitative data 

	Semi-structured interviews
	The Self-Regulation Skills Interview (SRSI)[71]. 



	The interventions
	The F-CaST

	Standard care
	Procedure

	Randomization
	Data analysis
	Discussion
	Acknowledgements
	References


