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ABSTRACT 
Background: Screening and brief 
intervention (SBI), effective in community 
health care, show inconsistent results in 
correctional settings (CS). We hypothesized 
that SBI needs adaptation for the 
incarcerated population. The study aimed to 
evaluate the effectiveness of extended SBI 
(X-SBI) for substance misuse in CS. 

Methods: A controlled trial was conducted 
in two federal CSs in India. X-SBI included 
coping skills training, risk behavior 
counseling, and acceptance-based stigma 
reduction, while the control group received 
screening, advice, and brief psychoeducation. 
Both groups received three sessions with 
188 participants each, with a “moderate risk” 
of SUD. Measurements included the Alcohol, 
Smoking, and Substance Involvement 
Screening Test (ASSIST), Timeline Follow-up  
for drug and alcohol use frequency, Overdose 
Risk Information, HIV risk-taking behavior 

scales, Self-reporting questionnaire, and 
Internalized Stigma of Substance Abuse 
scale. Follow-ups were done at three- and 
six months post-intervention. 

Results: All participants were men. No initial 
differences in ASSIST scores or substance 
use frequencies were noted. ASSIST scores 
for all substances were significantly 
reduced at follow-ups. X-SBI showed better 
outcomes in reducing ASSIST scores for 
primary substances and illicit drugs, with 
small effect sizes (h2 = .06–.10). Reductions 
in drug and alcohol use were noted in both 
groups, with X-SBI showing a greater 
decrease in illicit drug use at six months. 
X-SBI had higher transition rates to the 
“action” stage of motivation and significant 
declines in overdose and HIV risk behaviors, 
mental distress, and stigma scores. 

Conclusion: Integrating three-session 
X-SBI into CS may effectively address 
substance misuse.
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Key Messages: 

•	 This was a controlled trial in two 
correctional settings (CS)

•	 The experimental group received 
extended screening and brief 
interventions (X-SBI) 

•	 Participants in the X-SBI group had 
reduced primary substance use 
significantly at 3 and 6 months 

•	 The X-SBI participants had 
improvements in mental health, HIV, 
and overdose risk behaviors 

•	 The X-SBI might be an effective and 
scalable intervention for substance 
misuse in CS
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Substance misuse and substance 
use disorders (SUDs) among incar-
cerated populations are alarming-

ly high, exceeding general population 
rates by more than 20 and 30 times for 
alcohol use disorder (AUD) and drug use 
disorders, respectively.1,2 The prevalence 
of HIV in correctional settings (CS) is 3–4 
times higher than in the general popula-
tion,3 making incarcerated individuals a 
“key population” for HIV and hepatitis 
prevention. The risk of drug overdose 
post-release is significantly elevated for 
those with SUD or mental health treat-
ment needs.4 Effective management of 
substance misuse in prisons is crucial 
for individual health and societal im-
plications, such as reducing recidivism 
and mortality and improving public 
safety.5 Treatment can change attitudes, 
beliefs, and behaviors toward drug use 
and crime.5–8

Psychosocial interventions for substance 
misuse in prison settings have gained rec-
ognition for effectively addressing the 
complex needs of incarcerated individuals. 
Approaches such as cognitive-behavioral 
therapy (CBT), motivational interviewing 
(MI), and group therapy aim to reduce 
substance use and improve psychologi-
cal well-being. Recent systematic reviews 
indicate that CBT and MI are particularly 
effective in reducing drug and alcohol use 
among prisoners9,10 (References). A study 
by Mitchell et al. (2012)11 found significant 
reductions in substance use post-release 
due to CBT, suggesting enduring bene-
fits. MI enhances inmates’ motivation for 
recovery and adherence to treatment, con-
tributing to lower relapse rates.12 Group 
therapy, including therapeutic communi-
ties, fosters supportive networks crucial 
for long-term recovery, with research by 
Prendergast et al. (2004)13 showing lower 
drug use and recidivism rates among par-
ticipants.

Implementing psychosocial interven-
tions for substance misuse in prisons 
faces barriers such as limited resources, 
staff shortages, and the transient nature 
of the prison population. Overcrowding 
and high turnover disrupt treatment con-
tinuity, essential for long-term success.14 
Additionally, a lack of trained staff 
limits the effectiveness of specialized 
interventions like CBT.11 In response 
to these challenges, brief psychosocial 
interventions based on screening and 

brief interventions (SBI) offer a viable 
alternative. Designed to be adaptable 
and delivered in a short format, they 
are feasible in resource-constrained 
environments.15 The transient nature 
of incarceration highlights the need for 
interventions that yield meaningful 
results quickly. Brief interventions lever-
age the prison setting as a “teachable 
moment.”15 SBI aligns with emerging par-
adigms in correctional rehabilitation that 
emphasize strengths-based approaches 
and empowerment for individuals with 
SUDs. By fostering self-efficacy and 
enhancing motivation for change, these 
interventions empower individuals to 
take ownership of their recovery journey 
and promote positive behavioral changes 
beyond prison walls.16,17 Addressing sub-
stance use early in incarceration can 
mitigate the cycle of misuse, criminal 
behavior, and recidivism.18

However, clinical trials on the effec-
tiveness of SBI in CS provided mixed 
results. A study from the US did not find 
differences between SBI and controls 
either in substance use or reduction in 
risk behavior and quality of life.19 The 
authors advocated developing and eval-
uating SBI models specifically tailored 
to meet the unique characteristics and 
needs of the prison population. 

We explored adapting SBI in CS 
through a qualitative pre-intervention 
inquiry to understand drug use from  
personal and systems perspectives. At 
the individual level, interventions should 
enhance coping strategies and address 
stigma. At the systems level, staff training 
is needed to improve attitudes and create 
a supportive environment for behavior 
change.20  This work aimed to determine 
the effectiveness of X-SBI (vs. screening 
and education) in reducing substance use, 
risky use, other risk behaviors, mental 
health, and stigma in the CS. 

Methodology

Study Design
This quasi-experimental study used a 
cluster design with individual prisons 
as clusters. This design was chosen to 
administer the intervention at the orga-
nizational level, minimize participant 
contamination, ensure blinding, and 
control contextual variables influencing 
outcomes.

Participants
The study was conducted in a North 
Indian State, with a network of 21 jails 
as clusters. Three jails were selected 
through cluster random sampling, 
with one excluded due to administra-
tive reasons, leaving two district jails. 
Both jails house adult under-trial and 
convicted prisoners. These jails share 
similar provisions for educational and 
recreational activities, administrative 
structures, and healthcare facilities. 

Participants were eligible if aged 
18–60, of any sex, and scored at moderate 
risk for substance misuse on the Alcohol, 
Smoking, and Substance Involvement 
Screening Test (ASSIST). For those 
scoring moderate risk for multiple sub-
stances, the intervention prioritized the 
highest-scoring substance, ensuring a tai-
lored treatment approach. Eligibility also 
required inmates to remain imprisoned 
for at least six months post-intervention. 
Under-trial prisoners’ participation was 
contingent on court hearing dates. The 
inclusion criteria also ensured that all 
participants must have been staying in 
the same prison for at least the last three 
months of enrollment. Participants at 
high or low risk per ASSIST, those with 
only tobacco use disorder, and those 
unwilling to participate in the interven-
tions or follow-ups were excluded.

Participants were enrolled between 
December 2022 and May 2023. 

Interventions
The experimental intervention, X-SBI,  
targeted substance misuse among incarcer-
ated individuals through key components. 
It began with SBIs known for motivating 
behavioral change.21 Integrated with the 
ASSIST screening tool, the intervention 
used the FRAMES model (Feedback, 
Responsibility, Advice, Menu of Options, 
Empathy, Self-efficacy), engaging partic-
ipants through personalized feedback, 
encouraging responsibility, and offer-
ing advice and treatment options. 
Delivering the intervention with empathy 
and boosting self-efficacy were core ele-
ments supported by the WHO-ASSIST 
manual.22 Educational sessions informed 
participants about substance dependence, 
its effects, and high-risk behaviors, empow-
ering informed treatment choices.23 Coping 
skills and resilience building were 
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emphasized, and inmates were equipped 
with stress management strategies, as 
resilience improves treatment outcomes.24 
Acceptance-based therapy, including accep-
tance and commitment therapy (ACT), 
targets reducing internalized stigma and 
enhancing recovery and psychological 
well-being among substance users.25

The control intervention comprised 
screening via ASSIST, providing feedback, 
education regarding substance misuse, 
and carrying out an open dialogue with 
the participants on the challenges in 
dealing with the CS as well as their hopes 
for and aspirations. The discussions were 
more general and free-flowing, with no 
theoretical orientation/objectives.  Both 
groups received three sessions; although 
individual sessions for the X-SBI were up 
to 30 minutes, these were 15 minutes or 
less for the control group. All sessions 
were delivered in a week. Two trained 
psychiatric social work professionals 
delivered the interventions—one each 
in the experimental and control prisons. 
They had at least two years of clinical 
experience with persons with SUD. We 
checked the fidelity of the intervention. 
The senior research staff listened to 5% of 
the randomly chosen recorded sessions 
and rated those on a predesigned ques-
tionnaire. The questionnaire was based 
on the spirit and process of MI and com-
ponents of BI (“FRAMES”).

Outcome(s)
The primary outcome was to determine 
the effect of X-SBI (vs. control) on the 
ASSIST score for primary substance 
misuse. There were several secondary 
outcomes- comparing the groups about 
the reduction in the frequency of drug 
and alcohol use, change in motivation, 
transition from moderate to low-risk 
category of substance use, reduction in 
stigma, mental distress, and high-risk 
behavior. 

Outcome Assessment
We used the following assessment tools:

Alcohol, Smoking, Substance Involve-
ment Screening Test (ASSIST) 3.0:22 

Developed by the World Health Organi-
zation (WHO), the ASSIST is designed 
to identify hazardous, harmful, and 
dependent use of substances, including 
tobacco, alcohol, and drugs. It has high 

internal consistency (0.77–0.94) and sat-
isfactory correlations with risk factors 
for substance use problems (0.48–0.76). 
The tool has been validated for use in 
the Indian context and asks participants 
about their substance use over the last 
three months, categorizing them into 
low-, moderate-, or high-risk groups. We 
focused on enrolling those categorized 
as “moderate” risk.22 The “moderate risk” 
group was defined by a score between 
4 and 26 for illicit drugs and 11–26 for 
alcohol.

Timeline Follow-Back (TLFB)

This tool serves both clinical and research 
purposes to quantify the usage of various 
drugs, including cannabis. It requires 
participants to estimate their substance 
use over the past three months retro-
spectively. The TLFB can provide reliable 
estimates ranging from the past seven 
days up to two years and will be used 
to assess secondary outcomes such as 
the frequency of illicit drug and alcohol 
use.26 We calculated the frequency of 
use as the number of days of illicit drug/
alcohol use in the last month. The heavy 
drinking frequency was estimated from 
the number of days in which the par-
ticipants had six or more drinks on one 
occasion.27

Readiness to Change Questionnaire 
(RCQ)

Based on Prochaska and DiClemente’s 
stages of change model, the RCQ is a 
12-item questionnaire developed ini-
tially for alcohol use but was adapted to 
include drug use. An interviewer admin-
isters it and aims to gauge progression 
through stages of change, ideally advanc-
ing participants from contemplation to 
action through brief MI.28

HIV Risk-Taking Behavior Scale 
(HRTBS)

This scale includes 11 items, each target-
ing specific HIV risk behaviors, scored on 
a 0–5 scale where higher scores indicate 
more significant risk. It features two sub-
scales to assess both injecting and sexual 
behaviors.29

Overdose Risk

The assessment of overdose risk was 
conducted using the Overdose Risk 
Information (ORION) tool, developed as 
part of an EU project for drug overdose 

prevention. It consists of nine questions 
that address both risk and protective 
factors for drug overdoses occurring in 
the last 30 days, with responses being 
“yes” or “no.”30

Self-Reporting Questionnaire (SRQ)

Developed by the WHO, it is a tool 
designed to screen for mental health 
disorders, particularly in low-resource 
settings. Comprising 20 items, the 
SRQ assesses symptoms associated with 
anxiety, depression, and psychosomatic 
complaints to identify individuals in 
need of further psychological evaluation 
or treatment.31

Internalized Stigma of Substance 
Abuse (ISSA) Scale

The ISSA scale quantifies the internalized 
stigma experienced by individuals with 
SUDs. It measures feelings of shame, 
social withdrawal, and perceived dis-
crimination, providing insights into the 
psychological barriers that impact reha-
bilitation and recovery processes.32

The outcomes were assessed twice- at 
three months and six months post-inter-
vention. Clinical psychologists assessed 
the outcomes.

Sample Size
For our primary outcome, a 7-point dif-
ference in the ASSIST scores (standard 
deviation of 15), we required sample 
size of 117 participants per study arm to 
achieve 80% statistical power.33 This cal-
culation assumed a pre-post correlation 
coefficient of 0.2 between measurements. 
To account for an anticipated dropout 
rate of 25%, we adjusted the initial sample 
size to 188 participants in each study arm 
to ensure sufficient statistical power for 
detecting the intended effects.

Randomization
Although we selected three prisons via our 
first stage cluster random sampling, one of 
these prisons had to be excluded because 
of the lack of administrative approval. 
AG tossed a coin and allocated the two 
prisons to the X-SBI and control groups. 
Allocation concealment was not applica-
ble here. Although we randomly allocated 
the prisons into two treatment groups, we 
do not present this study as a randomized 
trial but as a quasi-experimental study. The 
participants and the outcome assessors 
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were blinded to the group status. Blinding 
the staff delivering the intervention was 
not feasible. 

Statistical Analysis
Data analysis used IBM SPSS Statistics 
16.0. Independent sample t-tests and 
Chi-square tests compared baseline 
demographic characteristics, ASSIST 
scores, and drug use frequency. A general 
linear model (GLM) with repeated mea-
sures assessed the main effects of time 
and group and their interaction on mean 
ASSIST scores, with age as a covariate 
and Bonferroni’s correction applied. 
Completers-only and intention-to-treat 
(ITT) analyses were conducted, with 
the last observations carried forward in 
ITT analyses. GLM and repeated mea-
sures assessed changes in SRQ, ORION, 
and ISSA scores, adjusted for baseline 
scores. Friedman and Mann-Whitney-U 
tests compared substance use frequency 
within and between groups, using com-
pleters-only analyses.

Results 

Participant Flow
Enrollment occurred in two phases for 
logistical reasons: October 1, 2022 to 
February 28, 2023, and April 1, 2023 to 
May 1, 2023. All participants completed 
three sessions. The three- and six-month 
follow-ups started mid-February 2023 
and ended by November 30, 2023. Of 538 
assessed for eligibility, 376 met the inclu-
sion criteria (188 per group). At three 
months, seven in X-SBI and 10 in control 
did not follow up; 22 and 32, respectively, 
at six months. The overall follow-up 
rate was ~86% at six months, with no 
significant differences between groups  
(3 months: P = .456; 6 months: P = .141). 
See Figure 1 for details.

Baseline Data
There were no significant differences 
between the X-SBI and control groups 
in education level, marital status, former 
occupation, ASSIST scores for substances, 
illicit drug use, motivation, frequency of 
illicit drug use, heavy drinking, drinks 
per drinking day, and HIV risk behaviors. 
All participants were men. However, 
significant differences were observed in 
other characteristics. The X-SBI group 
was younger (t = −2.326, P = .021), had 

FIGURE 1.

CONSORT 2010 Flow Diagram for the Cluster Randomized 
Controlled Trial.

This diagram illustrates the flow of clusters (correctional facilities) and participants through each stage of the 
randomized trial. It details the number of clusters assessed for eligibility, randomized, allocated to each group 
(intervention or control), followed up, and analyzed. Additionally, it reports participant enrollment, allocation, 
follow-up, and analysis within each cluster. Exclusions and losses at each stage are specified along with reasons 
to ensure transparency in trial reporting. This structure helps in understanding the management of both clusters 
and individual participants throughout the study phases, from initial assessment to final analysis.

higher baseline ORION scores (t = 6.316, 
P < .001), better SRQ scores (t = 6.456,  
P < .001), and lower ISSA scores (t = 2.686,  
P = .008). They also had more initial 
drinking days (TLFB: U = 1755.500,  
P = .022) (Table 1).

Numbers Analyzed
For the primary outcome, that is, change 
of primary substance ASSIST score, we 
performed completers-only (n = 322) and 
ITT (n=376) analyses. However, we ran 
completers-only analyses for the second-
ary outcome. 

Outcomes and Estimations
Change in ASSIST Scores

The ITT analyses for the primary substance 
ASSIST score showed significant effects of 
time (F (2, 376) = 111.174, P < .001, partial h2 
= .373), group-by-time interaction (F (2, 376) 
= 12.045, P < .001, partial h2 = .061), and 
a main effect of group (F (1, 188) = 11.301, 

P = .001, partial h2 = .029). In the X-SBI 
group, the ASSIST scores for the primary 
substance reduced from 19.35 at baseline 
to 12.08 at three months, with a non-sig-
nificant increase to 12.50 at six months, 
indicating significant initial improve-
ments largely maintained over time. For 
the alcohol ASSIST score, there were signifi-
cant time effects (F (2, 376) = 33.964, P < .001, 
partial h2 = .391) and a main effect of group  
(F (1, 188) = 4.133, P = .045, partial h2 = 
.037), but no significant group-by-time 
interaction (F (2, 376) = 1.834, P = .165, 
partial h2 = .033). For illicit drugs, sig-
nificant time effects (F (2, 376) = 71.948,  
P < .001, partial h2 = .369), group-by-time 
interaction (F (2, 376) = 7.457, P = .001, 
partial h2 = .057), and a trend toward  
significance for the main effect of group 
(F (1, 188) = 3.318, P = .070, partial h2 = 
.013) were observed. See Supplementary 
Figures 1, 2, and 3.

The completers-only analyses showed 
similar results. Please see Table 2. 
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TABLE 1.

Baseline Characteristics.

Socio-demographic 
Data

Total Sample 
N = 376

[Mean ± SD/
Frequency (%)]

Experimental
N = 188

[Mean ± SD/
Frequency (%)]

Control
N = 188

[Mean ± SD/
Frequency (%)]

Comparison 
Experimental & 

Control:
T-test/Chi-
square test

Age 30.64 ± 9.015 29.56 ± 8.08 31.73 ± 9.95 t = −2.326
Sig. (p) = .021*

Education No formal 
education = 82 

(21.80%)

No formal 
education = 45 

(23.9%)

No formal 
education = 37 

(19.7%)

t = −0.841
Sig. (p) = .401

Marital status Married = 206 
(54.76%)

Married = 99 
(52.7%)

Married = 107 
(56.9%)

|2 = 2.259
Sig. (p) = .133

Former occupation Skilled = 
24(6.35%)

Skilled	 = 14 
(7.4%)

Skilled = 10 
(5.3%)

|2 = 6.241 a

Sig. (p) = .716

ASSIST total score 
(primary substance)

18.97 ± 5.015 19.4 ± 4.63 18.54 ± 5.40 t = −1.650
Sig. (p) = .100

ASSIST total score 
(alcohol substance)

18.86 ± 4.41 18.50 ± 3.72 19.23 ± 5.10 t = −0.814
Sig. (p) = .418

ASSIST total score 
(illicit drugs substance)

18.92 ± 5.19 19.65 ± 4.85 18.20 ± 5.54 t = −2.257
Sig. (p) = .09

Percentage motivation 273 (72.6%) 130 (69.1%) 143 (76.1%) |2 = .614
Sig. (p) = .433103 (27.4%) 58 (30.9%) 45 (23.9%)

TLFB score (frequency 
of illicit drug use)

17.79 ± 14.707 18.78 ± 14.424 16.81 ± 14.991 U = 9413.550
Sig. (p) = .231

TLFB (frequency of 
heavy drinking)

11.22 ± 12.612 12.83 ± 14.036 9.61 ± 11.188 U = 1390.550
Sig. (p) = .801

TLFB
(drinks per drinking day)

8.4 ± 6.825 9.2 ± 7.221 7.6 ± 6.434 U = 1027.000
Sig. (p) = .195

ORION score 2.99 ± 2.413 3.91 ± 2.077 2.077 ± 2.75 t = 6.316
Sig. (p) = < .001

HIV score .30 ± 1.51 .28 ± 1.547 .33 ± 1.473 U = 17122.00
Sig. (p) = .199

SRQ score 7.32 ± 4.242 5.91 ± 4.420 8.74 ± 4.073 t = 6.456
Sig. (p) = < .001

ISSA score 50.26 ± 18.334 47.27 ± 17.167 53.26 ± 19.502 t = 2.686
Sig. (p) = .008

This table presents the baseline demographic and clinical characteristics of the study participants divided into 
two groups: the intervention group and the control group. Abbreviations used include: ASSIST (Alcohol, Smoking 
and Substance Involvement Screening Test), TLFB (Timeline Follow-Back), ORION (Overdose Risk Information), 
and SRQ (Self-Reporting Questionnaire). Data are presented as mean ± standard deviation for continuous 
variables and as frequencies (percentages) for categorical variables. Differences between groups were assessed 
using the Chi-square test for categorical variables and independent t-tests/Man-Whitney-U tests for continuous 
variables.

Substance Use

At the 6-month follow-up, the X-SBI group 
showed a significant reduction in the fre-
quency of illicit drug use compared to 
the control group (Mean Rank = 106.23 
vs. 142.59; Mann-Whitney U = 9671.500,  
P < .001). No other significant differences 
were found in drinking frequency or heavy 
drinking days at 3 and 6 months. Within the 
X-SBI group, illicit drug use significantly 
reduced from baseline to 6 months (Fried-
man = 38.885, P < .001), and drinks per  
drinking day decreased from 9.9 to 6.3 

(Friedman = 24.96, P < .001). In the 
control group, drinking days significantly 
decreased from baseline to 6 months 
(Friedman = 8.735, P = .013). See Table 3 
and Supplementary Table 1.

Motivation Level

Significant differences were observed 
between the control and X-SBI groups 
at three and 6-month follow-ups in the 
transition from pre-contemplation/contem-
plation to action stages. At three months, 
more participants in the experimental 

group moved to the action stage com-
pared to the control group (|² = 15.157,  
P < .001). By six months, the X-SBI group 
still showed a higher transition to action, 
although the difference decreased (|² = 
8.632, P = .003), demonstrating sustained 
intervention effects. 

Mental Health

There was a substantial effect of time 
on SRQ scores (F = 232.428, P < .001, 
partial h2 = .593), indicating significant 
reductions across different measure-
ment periods. A reduction in SRQ scores 
suggests reductions in mental distress. 
Additionally, the interaction between 
group and time was also significant  
(F = 87.841, P < .001, partial h2 = .355), 
suggesting that the changes in SRQ 
scores over time differed significantly 
between the experimental (X-SBI) group 
and the control group. A significant main 
effect of the group was also observed (F = 
171.669, P < .001, partial h2 = .349). 

Overdose and HIV Risk Behaviors

Time significantly affected ORION 
scores (F = 301.194, P < .001, partial h2 
= .654), with significant group-by-time 
interaction (F = 31.878, P < .001, partial 
h2 = .167) and a main effect of group 
(F= 61.619, P < .001, partial h2 = .161), 
indicating differing reductions between 
X-SBI and control groups. Reductions in 
ORION scores meant a reduction in the 
overdose risk. The X-SBI group showed 
significant HIV Risk-Taking Behavior 
Scale score decreases from baseline (.32 
± 1.495) to 6 months (.00 ± 0.00; |2 = 
20.462, P < .001), while the control group 
had minimal changes. No significant 
between-group differences in HIV risk 
scores were observed at six months, with 
a non-significant trend at three months 
(Mann-Whitney U = 16565.000, P = .052). 

Internalized Stigma

Time significantly affected ISSA scores (F = 
414.713, P < .001, partial h2 = .565), with a sig-
nificant group-time interaction (F = 39.684,  
P < .001, partial h2 = .111). The X-SBI group had 
a greater reduction over time. A significant 
main effect of the group was also observed  
(F = 133.185, P < .001, partial h2 = .295).

Fidelity of the Intervention

The fidelity questionnaire showed high 
adherence to X-SBI styles and techniques, 
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with mean scores between 4.1 and 5.0. 
“Autonomy Support” and “Feedback” 
scored 4.9 and 5.0, respectively. See Sup-
plementary Table 2.

Discussion 
We assessed the effectiveness of an 
Extended SBI (X-SBI) in reducing sub-
stance use and associated risks among 
incarcerated populations. The study 
showed significant improvements in 
primary substance use scores, mental 
health, reductions in overdose risk behav-
iors, and decreased internalized stigma 
at six months. The improvements were 
sustained at the six-month follow-up for 
alcohol but not for illicit drugs. 

Previous literature on the effectiveness 
of MI and SBI in the CS has provided 
mixed results. While a large RCT from 
the US did not find greater effectiveness 
of SBI (than controls), a review of five 
randomized trials showed MI might be 
effective in reducing substance use, at 
least in the short term.17,34 The additional 
components of X-SBI, that is, coping 
and resilience, craving management, 
and drug education, might be responsi-
ble for its significant effect on substance 
use reduction. CBT and education-based 
programs have shown effectiveness in 
reducing drug and alcohol use in the 
incarcerated population.35 The effect 
size of X-SBI for the reduction in ASSIST 
scores was tiny, suggesting X-SBI must 
be scaled significantly for a substantial 
public health impact. However, the small 
effect was also due to the significant 
ASSIST score reduction in the control 
group. While there was about a 7-point 
ASSIST reduction in the X-SBI, it was 
5 points for the controls. The notable 
reduction in ASSIST scores within 
the control group suggests that even 
minimal interventions can have a signifi-
cant impact on substance misuse among 
incarcerated individuals. A previous study 
from the UK also showed that standard-
ized, low-threshold interventions in CS 
can lead to measurable improvements 
in substance misuse indicators.36 The 
smaller difference between the X-SBI 
and control groups may indicate that 
enhancing basic interventions with addi-
tional psychosocial support could yield 
diminishing returns in settings where 
minimal support provides substantial 
benefits. This highlights the importance 

TABLE 2.

Effects of Group, Time, and Group X Time on the Primary 
Substance ASSIST Score.

Outcome Effect F-value
Degree of 

Freedom (Df) P value
Effect Size/

Partial h2

Intention-to-treat analysis (n = 376)

ASSIST score 
(primary 
substance)

Time 111.174 2.000 < .001 0.373

Group*Time 12.045 2.000 < .001 0.061

Group 11.301 1.000 .0011 0.029

ASSIST score 
(alcohol)

Time 33.964 2.000 < .0001 0.391

Group*Time 1.834 2.000 .165 0.033

Group 4.133 1.000 .045 .037

ASSIST score 
(illicit drugs)

Time 71.948 2.000 .000 .369

Group*Time 7.457 2.000 .001 .057

Group 3.318 1.000 .070 .013

Completers-only analysis (n = 322)

ASSIST score 
(primary 
substance)

Time 99.938 2.000 < .001 .380

Group*Time 8.396 2.000 < .001 .049

Group 5.613 1.000 < .001 .017

ASSIST score 
(alcohol)

Time 43.937 2.000 < .001 .533

Group*Time 4.112 2.000 .020 .097

Group .958 1.000 .331 .012

ASSIST score 
(illicit drugs)

Time 69.390 2.000 < .001 .361

Group*Time 9.372 2.000 < .001 .071

Group 2.803 1.000 .095 .011

This table displays the outcomes measured before and after the intervention for intention-to-treat and com-
pleters-only analyses. It shows the main effects of time and group and the interactions between the two.  
ASSIST = Alcohol, Smoking, and Substance Involvement Screening Test.

TABLE 3.

Between Group Comparisons of Substance Use at 3- and 
6-Months Post-intervention.

Time Group Mean Rank P Value
Mann-

Whitney-U

Frequency of illicit drug use (number of days in last month) 

3 months (n = 253) Control (n = 113) 133.91 .163 8690.500

Experimental (n = 140) 121.43

6 months (n = 245) Control (n = 113) 142.59 < .001 9671.500

Experimental (n = 132) 106.23

Frequency of drinking days (number of days in last month)

3 months (n = 109) Control (n = 65) 59.42 .059 1717.000

Experimental (n = 44) 48.48

6 months (n = 86) Control (n = 52) 60.22 .30 1769.500

Experimental (n = 34) 47.28

Frequency of heavy drinking days (number of days in last month)

3 months (n = 109) Control (n = 65) 52.43 .975 1263.000

Experimental (n = 44) 52.62

6 months (n =86) Control (n = 52) 45.26

Experimental (n = 34) 40.81 .195 1027.000

Drinks per drinking days 

3 months (n = 103) Control (n = 65) 52.80 .713 1287.000

Experimental (n = 38) 50.63

6 months (n =86) Control (n = 52) 45.26 .405 975.500

Experimental (n = 34) 40.81
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of optimizing resource allocation in 
correctional substance use programs, 
ensuring that interventions are cost- 
effective and appropriately scaled to the 
prison environment’s needs and existing 
support levels. Moreover, unlike alcohol 
(which observed a mean 6-point reduc-
tion in ASSIST score), the effects of X-SBI 
on illicit drugs might not be sustain-
able beyond three months (with nearly 
a 2-point increase in the mean ASSIST 
score). Additional psychosocial support 
or pharmacological interventions might 
help sustain the initial improvement. 

One of the more distinctive aspects of 
our study was the marked reduction in 
internalized stigma. Unlike the findings 
of Luoma and colleagues,37 who focused 
solely on ACT for stigma reduction in 
community settings, our intervention 
successfully integrated these principles 
within a correctional environment. This 
suggests that interventions tailored to 
the specific environmental and social 
pressures of incarceration may be particu-
larly effective in reducing stigma, thereby 
improving overall treatment engagement 
and outcomes. The improved mental 
health outcome could also be attributed 
to the acceptance and mindfulness train-
ing, which was aligned with the evidence 
of the effectiveness of “third-wave” thera-
pies in improving mental distress in CS.38

Our findings of significant HIV risk 
behavior reduction in the X-SBI group 
must be highlighted. Previous studies 
also showed the effectiveness of the 
information and education programs in 
reducing HIV risk behaviors and chang-
ing attitudes and beliefs.39 However, these 
studies examined the effectiveness of 
education programs as stand-alone inter-
ventions. In contrast, we demonstrated 
that HIV-risk reduction information 
could be delivered effectively with SBI 
for substance misuse. The reduction 
in overdose risk behavior was another 
noteworthy finding. MI-based informa-
tion strategies showed effectiveness in 
reducing risk behaviors and overdose 
incidents.40 We extended these results to 
the CS and illustrated the feasibility and 
preliminary effectiveness of combining 
overdose risk reduction with SBI. 

Our study has several limitations. 
The foremost is its quasi-experimental 
design. Although clusters of prisons 
were randomized, studying only two 

prisons introduces cluster-specific trait 
confounding. The intervention’s effects 
may not generalize broadly due to the 
unique characteristics of the two prisons. 
However, structural and systematic dif-
ferences were minimized by comparing 
participants’ characteristics and adjust-
ing for baseline age differences.

Nevertheless, the baseline differences 
at the participants’ level in the scales for 
measuring overdose risk, mental dis-
tress, and internalized stigma might play 
an effect-modifying role in the outcomes. 
Including only moderate-risk inmates, 
excluding high and low-risk individu-
als, limits generalizability. Conducting 
the study in two prisons within a spe-
cific geographic area further constrains 
applicability, and men-only participants 
limit external validity. Follow-up periods 
of three and six months were too 
short to gauge long-term impacts like 
sustained behavioral changes or recidi-
vism. The control group received basic 
educational interventions, potentially 
reducing the apparent effectiveness of 
the specialized intervention. Reliance 
on self-reported measures for substance 
use could introduce bias. Despite fidelity 
checks, variations in facilitator delivery 
could affect treatment consistency and 
reliability. The study did not address 
cost-effectiveness.

This study demonstrates that X-SBI 
is a unique and effective approach 
for addressing substance misuse and 
related risks within CS. The significant 
improvements in substance use scores, 
mental health, overdose risk behaviors, 
and stigma reduction underline the effi-
cacy of X-SBI. Moving forward, future 
research should explore the scalability 
of X-SBI, assess its long-term effects on 
recidivism and integration post-release, 
and evaluate its cost-effectiveness to 
optimize resource allocation in correc-
tional health interventions.

Acknowledgment
The Director General Prisons (Haryana) for grant-
ing permission to conduct the study and for pro-
viding administrative and logistical support.

Data Sharing Statement
Deidentified individual participant data (includ-
ing data dictionaries) will be made available, in 
addition to study protocols, the statistical analy-
sis plan, and the informed consent form. The data 
will be made available upon publication to re-
searchers who provide a methodologically sound 

proposal for use in achieving the goals of the ap-
proved proposal. Proposals should be submitted 
to ghoshabhishek12@gmail.com 

Declaration of Conflicting Interests
The authors declared no potential conflicts of 
interest with respect to the research, authorship 
and/or publication of this article.

Declaration Regarding the Use of 
Generative AI
None used.

Ethics Approval
Extramural Ethics Committee, Postgraduate  
Institute of Medical Education and Research, 
Chandigarh, India (in April 2021). Approval from 
the State Prison Department: October, 2021.

Ethical Considerations
The study was approved by the Institute’s extra-
mural ethics committee (XXX/IEC/2021/000571). 
Administrative approval was obtained from the 
State Prisons Department. A written informed 
consent was obtained from all study participants. 

Funding
The authors disclosed receipt of the following  
financial support for the research, authorship, 
and/or publication of this article: Indian Council 
of Medical Research (ICMR), New Delhi, India.

Informed Consent
All participants consented to participate in the 
study.

Supplemental Material
Supplemental material for this article available 
online.

ORCID iD
Abhishek Ghosh  https://orcid.org/0000-
0002-0988-7694

References
1.	 Binswanger IA, Merrill JO, Krueger PM,  

et al. Gender differences in chronic 
medical, psychiatric, and substance-
dependence disorders among jail inmates. 
Am J Public Health 2010; 100(3): 476–482. 
DOI: 10.2105/AJPH.2008.149591

2.	 Fazel S, Yoon IA and Hayes AJ. Substance 
use disorders in prisoners: An updated 
systematic review and meta-regression 
analysis in recently incarcerated men and 
women. Addiction 2017; 112(10): 1725–1739. 
DOI: 10.1111/add.13877

3.	 Sayyah M, Rahim F, Kayedani GA, et al. 
Global view of HIV prevalence in prisons: 
A systematic review and meta-analysis. 
Iran J Public Health 2019; 48(2): 217.

4.	 Hartung DM, McCracken CM, Nguyen T, 
et al. Fatal and nonfatal opioid overdose 
risk following release from prison: A 
retrospective cohort study using linked 
administrative data. J Subst Use Addict 

mailto:ghoshabhishek12@gmail.com
https://orcid.org/0000-0002-0988-7694


Indian Journal of Psychological Medicine | Volume XX | Issue X | XXXX-XXXX 20258

Ghosh et al.
Treat 2023; 147: 208971. DOI: 10.1016/j.
josat.2023.208971

5.	 Chandler RK, Fletcher BW and Volkow 
ND. Treating drug abuse and addiction 
in the criminal justice system: improv-
ing public health and safety. JAMA 
2009; 301(2): 183–190. DOI: 10.1001/
jama.2008.976

6.	 Dua T, Barbui C, Clark N, et al. Evidence-
based guidelines for mental, neurological, 
and substance use disorders in low- and 
middle-income countries: Summary 
of WHO Recommendations. PLOS Med 
2011; 8(11): e1001122. DOI: 10.1371/journal.
pmed.1001122

7.	 Colman C. Treatment and care for people 
with drug use disorders in contact with 
the criminal justice system: alternatives 
to conviction or punishment. 2018. 
Accessed June 1, 2024. https://www.
who.int/publications-detail-redirect/
treatment-and-care-for-people-with-drug-
use-disorders-in-contact-with-the- 
criminal-justice-system-alternatives-to- 
conviction-or-punishment

8.	 Mohlenhoff BS, O’Donovan A, Weiner 
MW, et al. Dementia risk in posttrau-
matic stress disorder: The relevance 
of sleep-related abnormalities in brain 
structure, amyloid, and inflammation. 
Curr Psychiatry Rep 2017; 19(11): 89. DOI: 
10.1007/s11920-017-0835-1

9.	 Thekkumkara SN, Jagannathan A, 
Muliyala KP, et al. Psychosocial interven-
tions for prisoners with mental and sub-
stance use disorders: A systematic review. 
Indian J Psychol Med 2022; 44(3): 211–217.

10.	 Beaudry G, Yu R, Perry AE, et al. 
Effectiveness of psychological interven-
tions in prison to reduce recidivism: A 
systematic review and meta-analysis 
of randomized controlled trials. Lancet 
Psychiatry 2021; 8(9): 759–773.

11.	 Mitchell O, Wilson D and MacKenzie D. 
The effectiveness of incarceration-based 
drug treatment on criminal behavior: A 
systematic review. Campbell Syst Rev 2012; 
8. DOI: 10.4073/csr.2012.18

12.	 Smedslund G, Berg RC, Hammerstrøm 
KT, et al. Motivational interviewing 
for substance abuse. Cochrane Database 
Syst Rev 2011; 2011(5): CD008063. DOI: 
10.1002/14651858.CD008063.pub2

13.	 Prendergast ML, Hall EA, Wexler 
HK, et al. Amity prison-based thera-
peutic community: 5-year outcomes. 
Prison J 2004; 84(1): 36–60. DOI: 
10.1177/0032885503262454

14.	 Belenko S, Hiller M and Hamilton L. 
Treating substance use disorders in the 
criminal justice system. Curr Psychiatry 
Rep 2013; 15(11): 10.1007/s11920-013-0414-z. 
DOI: 10.1007/s11920-013-0414-z

15.	 McCambridge J and Cunningham 
JA. The early history of ideas on brief 

interventions for alcohol. Addiction 2014; 
109(4): 538–546. DOI: 10.1111/add.12458

16.	 Gendreau P, Smith P and French S. The 
theory of effective correctional interven-
tion: empirical status and future direc-
tions. Published online January 1, 2006: 
419–446.

17.	 Hunter BA, Lanza AS, Lawlor M, et al. 
A strengths-based approach to pris-
oner reentry: The fresh start prisoner 
reentry program. Int J Offender Ther Comp 
Criminol 2016; 60(11): 1298–1314. DOI: 
10.1177/0306624X15576501

18.	 Woods LN, Lanza AS, Dyson W, et al. The 
role of prevention in promoting conti-
nuity of health care in prisoner reentry 
initiatives. Am J Public Health 2013; 103(5): 
830–838. DOI: 10.2105/AJPH.2012.300961

19.	 Prendergast ML, McCollister K, Warda 
U. A randomized study of the use of 
screening, brief intervention, and 
referral to treatment (SBIRT) for drug 
and alcohol use with jail inmates. J Subst 
Abuse Treat 2017; 74: 54–64. DOI: 10.1016/j.
jsat.2016.12.011

20.	 Ghosh A, Pillai RR, Vij J, et al. Substance 
use in the correctional settings: A 
qualitative exploration of individual and 
contextual characteristics and interven-
tion strategies using the behavior change 
wheel framework. J Subst Use Addict 
Treat 2024; 158: 209257. DOI: 10.1016/j.
josat.2023.209257

21.	 Babor TF, McRee BG, Kassebaum PA, 
et al. Screening, Brief Intervention, and 
Referral to Treatment (SBIRT): Toward 
a public health approach to the manage-
ment of substance abuse. In: Alcohol/Drug 
Screening and Brief Intervention. CRC Press; 
2008.

22.	 Humeniuk R, Henry-Edwards S, Ali R, 
et al. The Alcohol, Smoking and Substance 
Involvement Screening Test (ASSIST): 
Manual for use in primary care. World 
Health Organization; 2010. Accessed 
June 1, 2024. https://iris.who.int/
handle/10665/44320

23.	 Bonato P de PQ, Ventura CAA, Maulide 
Cane R, et al. Health education initia-
tives for people who have experienced 
prison: A narrative review. In: Health-
care. Vol 12. MDPI; 2024:274. Accessed 
October 7, 2024. https://www.mdpi.
com/2227-9032/12/2/274

24.	 Jafari E, Eskandari H, Sohrabi F, et al. 
Effectiveness of coping skills training 
in relapse prevention and resiliency 
enhancement in people with sub-
stance dependency. Procedia Soc Behav 
Sci 2010; 5: 1376–1380. DOI: 10.1016/j.
sbspro.2010.07.291

25.	 Luoma JB, Kohlenberg BS, Hayes SC, et al. 
Slow and steady wins the race: A ran-
domized clinical trial of acceptance and 
commitment therapy targeting shame 

in substance use disorders. J Consult Clin 
Psychol 2012; 80(1): 43.

26.	 Sobell LC and Sobell MB. Timeline 
follow-back. In: Litten RZ, Allen JP, 
eds. Measuring alcohol consumption: 
Psychosocial and biochemical methods. 
Humana Press; 1992: 41–72. DOI: 
10.1007/978-1-4612-0357-5_3

27.	 Organization WH. Global status report 
on alcohol and health 2018. World Health 
Organization; 2019.

28.	 Rollnick S, Heather N, Gold R, et al. 
Development of a short “readiness to 
change” questionnaire for use in brief, 
opportunistic interventions among 
excessive drinkers. Br J Addict 1992; 87(5): 
743–754. DOI: 10.1111/j.1360-0443. 1992.
tb02720.x

29.	 Darke S, Hall W, Heather N, et al. 
The reliability and validity of a 
scale to measure HIV risk-taking 
behavior among intravenous drug 
users. AIDS 1991; 5(2): 181–185. DOI: 
10.1097/00002030-199102000-00008

30.	 Carrà G, Crocamo C, Humphris G,  
et al. Engagement in the Overdose RIsk 
InfOrmatioN (ORION) e-Health tool for 
opioid overdose prevention and self- 
efficacy: A preliminary study. Cyberpsychol 
Behav Soc Netw 2017; 20(12): 762–768. DOI: 
10.1089/cyber.2016.0744

31.	 Beusenberg M, Orley JH and Health 
WHOD of M. A user’s guide to the  
self reporting questionnaire (SRQ. 
Published online 1994. Accessed 
June 1, 2024. https://iris.who.int/
handle/10665/61113

32.	 Luoma JB, Nobles RH, Drake CE,  
et al. Self-stigma in substance abuse: 
Development of a new measure. J 
Psychopathol Behav Assess 2013; 35(2): 
223–234. DOI: 10.1007/s10862-012-9323-4

33.	 Humeniuk R, Ali R, Babor T, et al. A 
randomized controlled trial of a brief 
intervention for illicit drugs linked to 
the Alcohol, Smoking and Substance 
Involvement Screening Test (ASSIST) in 
clients recruited from primary health-
care settings in four countries. Addiction 
2012; 107(5): 957–966. DOI: 10.1111/j.1360-
0443.2011. 03740.x

34.	 Pederson SD, Curley EJ and Collins CJ. 
A systematic review of motivational 
interviewing to address substance 
use with justice-involved adults. Subst 
Use Misuse 2021; 56(5): 639–649. DOI: 
10.1080/10826084.2021.1887247

35.	 Stein LAR, Martin R, Clair-Michaud 
M, et al. A randomized clinical trial of 
motivational interviewing plus skills 
training vs. relaxation plus education 
and 12-steps for substance using incarcer-
ated youth: Effects on alcohol, marijuana 
and crimes of aggression. Drug Alcohol 



Indian Journal of Psychological Medicine | Volume XX | Issue X | XXXX-XXXX 2025Indian Journal of Psychological Medicine | Volume XX | Issue X | XXXX-XXXX 2025 9

Original Article
Depend 2020; 207: 107774. DOI: 10.1016/j.
drugalcdep.2019.107774

36.	 Newbury-Birch D, Coulton S, Bland M, 
et al. Alcohol screening and brief inter-
ventions for offenders in the probation 
setting (SIPS Trial): A pragmatic mul-
ticentre cluster randomized controlled 
trial. Alcohol Alcohol 2014; 49(5): 540–548. 
DOI: 10.1093/alcalc/agu046

37.	 Luoma JB, Kohlenberg BS, Hayes SC, 
et al. Reducing self-stigma in sub-
stance abuse through acceptance and 

commitment therapy: Model, manual 
development, and pilot outcomes. Addict 
Res Theory 2008; 16(2): 149–165. DOI: 
10.1080/16066350701850295

38.	 Byrne G and Ní Ghráda Á. The applica-
tion and adoption of four ‘third wave’ 
psychotherapies for mental health  
difficulties and aggression within  
correctional and forensic settings:  
A systematic review. Aggress Violent  
Behav 2019; 46. DOI: 10.1016/j.
avb.2019.01.001

39.	 Valera P, Chang Y and Lian Z. HIV risk 
inside US prisons: A systematic review of 
risk reduction interventions conducted in 
US prisons. AIDS Care 2017; 29(8): 943–952. 
DOI: 10.1080/09540121.2016.1271102

40.	 Coffin PO, Santos GM, Matheson T, et 
al. Behavioral intervention to reduce 
opioid overdose among high-risk persons 
with opioid use disorder: A pilot ran-
domized controlled trial. PLoS One 2017; 
12(10): e0183354. DOI: 10.1371/journal.
pone.0183354


