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Abstract
Substance use disorder (SUD), a major public health concern across the world, and also in India, is
commonly associated with low self-esteem, reduced psychological well-being, and diminished happiness.
Yet, rigorous trials of psychosocial interventions targeting these outcomes in rehabilitation settings remain
scarce. This single-masked randomized controlled trial (RCT) examined the efficacy of an 8-week
Mindfulness-Based Cognitive Therapy (MBCT) program, delivered alongside treatment as usual (TAU), in
improving self-esteem, psychological well-being, and happiness among adults with SUD. Seventy-one men
receiving inpatient rehabilitation at two centers in Bangalore, India, were block-randomized to an MBCT-
plus-TAU group (n=36) or a TAU-only group (n=35); 30 participants per group completed all four
assessments (baseline, post-intervention, and one- and three-month follow-up). Across the full sample,
scores on all three outcomes improved significantly over time (all p<.001). A significant time x group
interaction emerged for happiness (F(3,198)=5.51, p=.001, partial eta-squared=.087), with the MBCT group
showing greater gains than the TAU group; interactions for psychological well-being and self-esteem were
not significant. Mean gain scores indicated significantly greater improvements with MBCT than with TAU
for happiness and self-esteem, but not for psychological well-being. These findings support MBCT as a
valuable adjunctive intervention for SUD rehabilitation, with the most robust benefit observed for
happiness.

Trial registration: Clinical Trials Registry of India, CTRI/2025/09/094309 (Registered on 08/09/2025). Details
are available at http://ctri.nic.in.

Introduction
Substance use affects a substantial proportion of the world's population. The World Health Organization
(WHO) estimates that the global burden of disease related to drug and alcohol issues is 5.4 percent1. The
worldwide prevalence of Substance Use Disorders (SUDs) is 2.2 percent, with a higher prevalence of
alcohol-use disorders (1.5%) compared to any other drug-use disorders2. In the Indian context, a 2019
national survey on "Magnitude of substance use in India" by the Ministry of Social Justice and
Empowerment, Government of India, reported that the prevalence of substance use in India was 27.3
percent, which included a higher prevalence of alcohol (14.6%) compared to other substances3.
Substances in India are most commonly used by people between the ages of 12 and 60 years4. A total of

1, 11,877 cases of substance use disorders are reported across the states in Karnataka5.

The misuse of various licit and illicit substances is associated with numerous health issues and increases
the risk of hospitalization, nursing home placement, and death among older adults6. SUD can not only
cause problems with physical and mental health, but also diminish life satisfaction, damaging personal
relationships, hindering work, etc. It can also lead to emotional distress, risky behaviors, legal issues,
bodily harm, or even death7. Studies show that the prevalence of any substance use was highest among
cases with psychotic disorder (77.3%), followed by unipolar depression (62.5%), bipolar affective disorder
(41.7%), and anxiety disorders (21.4%)8.
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Several studies have also shown a strong link between substance use and self-esteem, psychological well-
being, and happiness. Research has indicated that people with low self-esteem often use substances to
feel better about themselves, even if it is only temporarily9. Problems associated with substance use get
worse if the underlying mental health concerns of the individual go untreated, which then leads to a
decrease in overall psychological well-being as well. Increased happiness and overall life satisfaction are
positively correlated with the absence of substance use among adults and adolescents. Additionally,
recent longitudinal evidence suggests that flourishing mental health may lead to decreased substance use
and higher levels of happiness10,11.

Individuals with SUD require individualized treatments and modalities that address the symptoms and
underlying causes of the disease, and the consequences that substance use has on different areas of a
person's life. There are different types of rehabilitation, where various therapy programs are utilized, such
as detoxification, inpatient/residential rehabilitation, and outpatient rehabilitation. Treatments include
behavioral therapy, individual and group therapy, cognitive-behavioral therapy, dialectical behavior therapy,
12-step facilitation, and motivational interviewing12,13. Many more new approaches and therapies have
also been implemented in recent times. Still, returning to using the substances again (i.e., relapse) post-
treatment has become very common, underscoring the need for effective treatments to help individuals
maintain long-term abstinence and recovery from SUD.

In response to this need for effective treatments to help individuals maintain long-term abstinence and
recovery from substance use, many interventions have been developed as treatment methods, often in
conjunction with other traditional therapies14. However, existing SUD treatments prioritized abstinence and
symptom reduction but failed to simultaneously enhance other critical psychological factors like self-
esteem, psychological well-being, and happiness15. Mindfulness-Based Interventions (MBIs) have been
increasingly developed and evaluated for the treatment of SUD. MBCT is a set of techniques designed to
encourage deliberate, non-evaluative contact with events that are “here and now”16. MBCT is effective in
reducing substance use and relapse management, but as part of the MBRP or with other psychotherapies.
In many of these cases, only one or two aspects of MBCT have been used, or it has even been used as an
adjunct therapy to support the improvement of relapse prevention. Originally developed as a treatment
program to prevent relapse in individuals with depression who have experienced three or more episodes of
relapse, MBCT has since been adapted and applied for SUD treatments with emerging evidence supporting
and promoting sustained recovery and relapse prevention17–19.

Research has also shown that MBCT can reduce the severity and cravings for addictive substances, as
well as help in a wide range of clinical and non-clinical disorders like depression, anxiety, unhappiness, low
mood, negative thoughts and emotions, etc.20 Studies have also explored the association between

dispositional mindfulness and self-esteem, with positive correlations found across studies21. Many
studies have reported the benefits of MBIs like MBCT, MBSR, and MBRP in improving people's
psychological health and well-being, life satisfaction, happiness, quality of life, conscientiousness, vitality,
self-esteem, empathy, and also reducing relapse symptoms, recurring depression, absent-mindedness,
rumination, stress, etc., that usually trigger relapse to substances among those with SUD22.
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Research on MBCT has generally found positive effects on a range of variables and outcomes related to
physical and mental health conditions. However, for the variables considered in this study- self-esteem,
psychological well-being, and happiness- it has been explored individually across different populations,
rather than within a single design. MBCT has been effective for self-enhancement, an increase in
subjective happiness and well-being, and aiding in the recovery of substance use disorders. Most studies
have examined the indirect associations between these variables individually in different study settings
and only a few specific age groups.

The Mindfulness-to-Meaning Theory emphasizes how mindfulness can transform the positive aspects of
the socio-environmental experience into value-driven behavior, ultimately leading to eudaimonic meaning
in life23. The model describes how day-to-day hedonic experiences fluctuate, while overall well-being
remains consistent through hedonic adaptation, and highlights that prioritizing both eudaimonic and
hedonic goals enhances overall subjective well-being, resilience, and happiness24. In the context of SUDs,
MMT suggests that the use of MBIs fosters positive psychological processes, self-awareness, and trauma
recovery through the flexible attentional selection of previously unattended contextual information, thereby
promoting the ability to see alternative perspectives and derive meaning from life's encounters23.

Thus, against this theoretical and empirical backdrop, this RCT examined the associations between these
variables within a single design and within the SUD population, highlighting the impact each variable has
on the others. This study also addresses this critical gap through a rigorous research design, such as an
RCT, comparing the MBCT group versus the Treatment as Usual (TAU) group, focused specifically on these
interrelated outcomes to determine whether MBCT, when used as the sole intervention method, could
improve overall happiness, self-esteem, and psychological well-being among individuals with SUD.
Specifically, this study also sought to examine whether the MBCT group receiving the intervention showed
significant improvement over time in these outcomes and to test whether changes in these outcome
variables over time differed between the TAU and the MBCT group. Harms and adverse events were not
pre-specified as study outcomes or objectives.

Methods
Patient and public involvement

No patients, center caretakers, family members, caregivers, or members of the public were involved in the
design, conduct, analysis, reporting, or dissemination plans of this trial.

Research design

The research design employed in this study was a true experimental design, specifically an RCT. This was
a parallel-group, two-arm, superiority randomized controlled trial. It had a 1:1 allocation ratio, with
participants assigned to either of the two treatment conditions using stratified, permuted blocks of varying
sizes. RCTs are a scientific method commonly used to test the effectiveness of psychological
interventions25. It is considered the most rigorous method for determining whether a cause-and-effect
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relationship exists between an intervention and its outcome and for evaluating efficacy in a well-defined,
controlled setting26. This study utilized a single-masked design, in which the participants were unaware of
which treatment they received27.

Design structure

For this study, an MBCT intervention was employed, with two treatment conditions: MBCT plus treatment-
as-usual and treatment-as-usual. All participants completed a baseline assessment before the
intervention, and three post-intervention evaluations were conducted: immediately after treatment
completion and at 1 and 3 months thereafter. No changes to the design, eligibility criteria, trial protocol,
outcome measure, and analysis plan were made after the trial commencement. 

Participants

Sample size determination

A sample size of 54 participants (27 in each exposed and non-exposed group) was determined using
G*Power calculations in the OpenEpi software, an open-source sample size calculator for cross-sectional
and clinical studies28. However, a total of 79 participants were initially recruited for the baseline
assessment, anticipating possible dropouts during the course of the study. A priori sample size estimation
(OpenEpi, Fleiss method with continuity correction; two-sided α=.05, power=80%, 1:1 allocation ratio)
indicated a minimum requirement of 54 participants (27 per group).

The participants were adults undergoing institutionalized treatment for SUDs at various rehabilitation
centers in Bangalore, Karnataka, India. Only those participants who fulfilled the inclusion criteria were
considered for the baseline assessment. All participants were between 18 and 40 years and were
considered adults29,30.

Individuals in this age group are known to have the highest rates of substance use and SUDs, and they also
make up the highest proportion of treatment seekers31. The sampling techniques used in the present study
were non-probability sampling, purposive sampling, and stratified block randomization.

Block randomization process

Block randomization is a commonly used technique in RCTs32. Seventy-one participants completed the
baseline assessment, and stratified block randomization was performed. Participants were divided into
blocks of varying sizes based on the primary substance used: alcohol, cannabis, heroin, cocaine, and
mixed. The sampling units within each block were then randomly assigned to the MBCT and TAU groups to
facilitate balanced sample sizes and minimize biases33. The block composition was as follows: alcohol,
seven blocks of four and one block of five; cannabis, three blocks of three; cocaine, one block of three and
one block of two; heroin, one block of three and one block of two; and mixed substance use, four blocks of
four and one block of three. The representation of the block randomization process is given in Figure 1.
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Various guidelines for block randomization were followed to ensure that the allocation of sampling units
was random and that biases were controlled for34,35. 

The researcher generated the allocation sequence, enrolled participants, and assigned them to both
groups. No separate allocation concealment mechanism was used. The study was a single-masked
design, and participants were not informed about their group allocation at the time of randomization and
baseline assessment; however, blinding could not be maintained after the commencement of the
intervention, as the MBCT group became aware that they were receiving the MBCT intervention. The
researcher, who was certified in MBCT, served as the intervention facilitator under the supervision of the
senior mental health professional and data analyst; therefore, the researcher was not blinded to the group
allocation. 

Inclusion and Criteria

1. Age Range: Participants aged 18 to 40 years, representing young and middle adulthood as identified by
Erikson's psychosocial theory29, were included in the study. This age group corresponds to the peak risk

period for SUD31.

2. Setting: Participants were required to be inpatients receiving institutionalized treatment in rehabilitation
centers located in Bangalore, Karnataka.

3. Gender and Diagnosis: Only adult male participants diagnosed with a SUD according to the DSM-5
criteria were included. This restriction addressed the gender-based attrition and imbalance observed
during the random sampling process.

4. Comorbidities: Individuals with dual diagnoses or comorbid psychiatric conditions, including major
depressive disorder, anxiety disorder, mood disorder, or personality disorder, were included36.

5. Consent: Inclusion required voluntary participation, supported by written informed consent and
institutional approval, in recognition of the participants' classification as a vulnerable population37.

6. Substance Type: Participants were included if they were receiving inpatient treatment for alcohol,
cannabis, cocaine (stimulants), or heroin (opioids), consistent with DSM-5 classifications.

Exclusion Criteria

7.   Participants receiving outpatient treatment were excluded.

8.   Participants diagnosed with SUD involving substances other than alcohol, cannabis, cocaine, or heroin
were excluded.

 

MBCT intervention phases and protocol
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Intervention Phases

There were three phases in this study: Pre-Intervention, Intervention, and Post-Intervention.

1. The Pre-Intervention Phase

In this pre-intervention phase, after participants completed their detoxification period and mandatory
check-ups, the researcher debriefed them about the study. Next, an informed consent sheet was provided
to them, and the participants provided their voluntary permission. After their consent was obtained, the
baseline assessments were conducted using standardized scales to measure self-esteem, psychological
well-being, and happiness.

2. The Intervention Phase

In this phase, the MBCT group intervention was provided to the participants. Each session was monitored
by the supervising faculty at the university and the head clinical psychologist of the center. Given the
population's vulnerability and for safety reasons, their social work counselor, guards, and a nurse were on
standby. Intervention was delivered over 8 weeks to the 36 participants in the MBCT group, in addition to
treatment as usual, and each session lasted between 90 and 120 minutes. The TAU group comprised 35
participants who received Treatment as Usual, consisting of standard rehabilitation, including a detox
week, pharmacological interventions, individual and group counseling, physiotherapy, nutritional
interventions, and other daily activities. The reassessment and evaluation schedule was the same for both
the MBCT and TAU groups.

3. The Post-Intervention Phase

After completing the intervention, all participants in both the MBCT and TAU groups were reassessed
using the same standardized measures to evaluate changes in the outcome measures at post-intervention,
one-month, and three-month follow-ups, to track the long-term sustainability of the treatment effects.

Differential attrition occurred across intervention phases, with higher early dropout among female
participants. Further, 6 participants from the MBCT group and 4 from the TAU group dropped out at
different phases of the intervention. Reasons for dropout included relapse, early discharge from the
rehabilitation center, and personal constraints. This is consistent with SUD clinical trials, which typically
report 20--30% dropout rates38,39.

Intervention Protocol

The MBCT intervention followed the manualized protocol developed by Segal, Williams, and Teasdale
(2002)18, adapted for SUD populations based on clinical recommendations and previous research.
Sessions were delivered in group format.

The full session-wise protocol, including objectives, techniques, and materials for each of the eight
sessions, is provided in Supplementary Table S1.
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Challenges and Reporting of Adverse Events

Implementation challenges included initial participant hesitancy toward mindfulness practices, which was
resolved through rapport-building within the first two to three sessions, and logistical constraints in
convening participants punctually for sessions. Two clinical incidents occurred during the intervention
period (one episode of minor self-harm and one anxiety episode); both were systematically monitored and
managed on-site through session pausing, grounding techniques, and risk assessment by the clinical
team, with no lasting adverse sequelae. Most participants completed the intervention and provided
positive feedback, supporting the feasibility of MBCT for this population.

Outcome variables and measures

The study’s pre-specified outcome variables were self-esteem, psychological well-being, and happiness.
These outcome variables were assessed using standardized psychological measures. Self-esteem was
measured using the Rosenberg Self-Esteem Scale (RSES), Psychological well-being was assessed using
the Mental Health Continuum Short Form (MHC-SF), and Happiness was assessed using the Oxford
Happiness Questionnaire (OHQ). The outcome variables were administered to the participants at baseline
(pre-intervention), post-intervention, and at one-and three-month follow-ups. Each assessment and
reassessment point was used for both the MBCT and TAU groups to evaluate the interrelationships among
the three variables and to analyze treatment effects within the MBCT group and between the MBCT and
TAU groups. The analyses were conducted using the total scores and sub-scale scores of the respective
tools. The study did not have any secondary outcome variables. 

Tools of data collection

A research tool or instrument may be defined as "anything that becomes a means of collecting information
for your study"40. For example, observation forms, interview schedules, questionnaires, and interview
guides are all types of research tools used in the field. For this study, self-report questionnaires comprising
standardized scales were used to collect data from participants.

Socio-demographics and Clinical Information Sheet

A comprehensive information sheet was developed to collect demographic characteristics, including age,
gender, marital status, education, occupation, income, religion, and place of residence. The demographic
sheet also included clinical characteristics such as primary substance, comorbid conditions, age of first
use, duration of use, and duration in rehabilitation.

Oxford Happiness Questionnaire (OHQ)

The Oxford Happiness Questionnaire was developed by psychologists Peter Hills and Michael Argyle at the
University of Oxford. The scale consists of 29 items. The OHQ has demonstrated high internal reliability,
with values ranging from 0.91 to 0.92, and inter-item correlations between 0.4 and 0.6541,42.

The Mental Health Continuum Short Form (MHC-SF)
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Corey L. Keyes developed the Mental Health Continuum-Short Form. It consists of 14 items selected to
represent three facets of well-being: three emotional well-being items (reflecting hedonic well-being), six
psychological well-being items, and five social well-being items (when combined, these items reflect
eudaimonic well-being). The MHC-SF demonstrated high internal consistency, with the Cronbach’s alpha
coefficients being higher than 0.80. The test-retest reliability of the MHC-SF over three successive 3-month
periods averaged 0.68, and the 9-month test-retest average was 0.6543-45.

Rosenberg’s Self-Esteem Scale (RSES)

The 10-item scale, developed by sociologist Morris Rosenberg, measures global self-worth by assessing
both positive and negative self-perceptions46. All items are answered using a 4-point Likert scale format
ranging from 'Strongly agree' to 'Strongly disagree'. The scale generally exhibits high reliability, with test-
retest correlations typically ranging from 0.82 to 0.88 and internal consistency coefficients across samples
ranging from 0.77 to 0.8847.

Ethical consideration

The study protocol was reviewed and approved by the Institutional Review Board of the University of both
authors (IRB Ref. No. RCEC/00473/08/23). It was prospectively registered with the Clinical Trials Registry
of India (CTRI/2025/09/094309) on 08/09/2025. All procedures were performed in accordance with
relevant institutional and national guidelines and regulations, and written informed consent was obtained
from all participants before enrolment. This trial is reported in accordance with the CONSORT 2025
reporting guidelines, and the completed CONSORT 2025 checklist is provided as a supplementary file
(Supplementary Material 1). 

The data were used strictly for research and academic purposes. The researcher took appropriate steps to
ensure that no form of bias was shown towards the participants, regardless of their caste, creed, sex,
sexual orientation, marital status, employment, geography, culture, language, or ethnicity. Any doubts from
the participants' side were clarified. An emergency risk management team was on standby during the
intervention sessions to ensure participant safety, given the vulnerable population.

The participants were informed about the purpose, procedures, potential risks, and benefits before they
agreed to participate, and the questionnaires were distributed. Any information obtained during this study,
including personal information, was protected and not disclosed without their permission to maintain
confidentiality. The data collected were stored in password-protected files to ensure participants'
confidentiality. The participants could choose whether to participate in this study. If they voluntarily agreed
to participate in the study, they still retained the right to withdraw at any time without consequences. If the
participant expressed a desire to know their results or the study’s overall outcomes, the researcher would
provide them with the necessary information. 

Data analysis
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The Shapiro-Wilk test of normality, along with skewness and kurtosis values, was calculated for the data
on the three scales to assess normality. Descriptive statistics were calculated to describe and compare
both groups.

Inferential statistical analysis included Pearson's product-moment correlation, chi-square tests for
categorical variables, independent-samples t-tests for group comparisons, repeated-measures ANOVA to
examine within-group change over time in the MBCT group, and mixed-design (2 x 4) analysis of variance
to examine the interaction between treatment condition (MBCT vs. TAU) and time (pre-test, post-test, one-
month follow-up, and three-month follow-up) on happiness, self-esteem, and psychological well-being.
Harms and adverse events were not pre-specified as study outcomes and, therefore, were not included in
the statistical analysis plan. 

Analyses were conducted for both the MBCT and the TAU group. The number of participants in the
analyses is mentioned in the results section. Participants with missing outcome data were excluded from
the analyses. No subgroup or sensitivity analyses were conducted. No additional statistical analyses were
performed beyond those described above. Data were coded in MS Excel, stored on a password-protected
drive, and analyzed using JAMOVI (version 2.3.28). No interim analyses were conducted, and no
predefined stopping guidelines were specified for the trial.

Results
The study examined the interrelationships among self-esteem, psychological well-being, and happiness. It
evaluated the efficacy of MBCT compared with TAU for these three outcomes among adults with SUD
undergoing inpatient rehabilitation.

Recruitment, Participant Flow, and Retention

Following approval from the Clinical Trials Registry of India (CTRI), recruitment commenced in September
2025 and was completed by the end of the month. The intervention began by October 2025, with the study
follow-up periods continuing through March 2026. Of 79 individuals assessed for baseline eligibility, 71
completed the baseline assessment and were stratified and block-randomized by primary substance to the
MBCT plus TAU group (n=36) or the TAU-only group (n=35). Differential attrition occurred across the
follow-up phases, as shown in Figure 1. In the MBCT group, 2 participants dropped out at post-intervention,
1 at the 1-month follow-up, and 3 at the 3-month follow-up (total = 6), while in the TAU group, 1 participant
discontinued at post-intervention, 1 at the 1-month follow-up, and 2 at the 3-month follow-up (total = 4). 30
participants in the MBCT group and 31 in the TAU group completed all four assessments. To preserve
balanced group sizes for analysis, one TAU participant was randomly excluded, yielding a final analytic
sample of 30 per group. Reasons for attrition included relapse, early discharge, and personal constraints,
consistent with the 20 to 30 percent dropout rates typically reported in SUD trials38,39. 

Figure 1:CONSORT flow diagram showing participant recruitment, allocation, follow-ups, and analyses

………… Please insert Figure 1 here.…………
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Intervention delivery and Concomitant care

The intervention was delivered by the researcher, under the regular supervision of the senior mental health
professional, to participants allocated to the MBCT group over 8 weeks, with each session lasting 90-120
minutes. The intervention was delivered according to the manual. Participants in the TAU group received
the standardized treatment provided by the rehabilitation centers through their respective clinical teams.
Homework and practice were reviewed during subsequent sessions.

 Descriptive statistics and baseline equivalence

The socio-demographic and clinical characteristics of the two groups are summarized in Table 1. Chi-
square tests indicated no significant baseline differences between groups on age, marital status,
education, income, substance type, comorbidity, age of first use, or recommended duration of
rehabilitation (all p>.05), apart from religion (p<.001), which reflected the recruitment sites' catchment
populations rather than the randomization procedure. This baseline equivalence supports the internal
validity of the subsequent group comparisons, consistent with the CONSORT recommendations 48.

………… Please insert Table 1 here.…………

Table 2 presents descriptive statistics for the three outcome variables across the four testing points for
the full sample. Across all three measures, scores rose from pre-test to post-test and were largely
maintained or further improved at the one- and three-month follow-ups.

………… Please insert Table 2 here.…………

Hypothesis 1: interrelationship of self-esteem, psychological well-being, and happiness

Pearson correlations (Supplementary Table S2) confirmed that happiness, psychological well-being, and
self-esteem were significantly and positively interrelated at all four testing points (r=.28-.69, all p<.05),
supporting Hypothesis 1 and indicating that these constructs form an interrelated cluster of psychological
functioning within this population.

Hypothesis 2: within-group change in the MBCT group over time

A series of repeated-measures ANOVAs examined change across the four time points within the MBCT
group (Table 3, Panel A). Significant main effects of time were found for happiness (F(3,87)=39.6, p<.001,
partial eta-squared=.577), psychological well-being (F(3,87)=26.0, p<.001, partial eta-squared=.472), and
self-esteem (F(3,87)=33.2, p<.001, partial eta-squared=.533), with large effect sizes for all three outcomes.
Bonferroni-corrected post hoc comparisons (Table 4, Panel A) showed that post-test scores exceeded pre-
test scores on all three outcomes (all p<.01); happiness and self-esteem scores at the three-month follow-
up were also significantly higher than at the one-month follow-up (both p<.05). These results support
Hypothesis 2: the MBCT group improved significantly over time on all three outcomes.

Hypothesis 3: differential change between the MBCT and TAU groups
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A series of 2 (Group) x 4 (Time) mixed-design ANOVAs was conducted for each outcome to test whether
change over time differed between the MBCT and TAU groups (Table 3, Panel B; Figure 2). For happiness, a
significant main effect of time emerged (F(3,174)=47.06, p<.001, partial eta-squared=.448), with no
significant main effect of group (F(1,58)=0.03, p=.874), but a significant Time x Group interaction
(F(3,198)=5.51, p=.001, partial eta-squared=.087): the MBCT group showed a steeper increase in
happiness, with higher scores than TAU at post-intervention and three-month follow-up (Figure 2a). For
psychological well-being, both a significant main effect of time (F(3,174)=54.51, p<.001, partial eta-
squared=.484) and a significant main effect of group (F(1,58)=4.63, p=.036, partial eta-squared=.074,
favoring TAU) emerged. Still, the Time x Group interaction was not significant (F(3,174)=0.99, p=.392),
indicating a parallel rate of improvement in both groups (Figure 2b). For self-esteem, a significant main
effect of time emerged (F(3,174)=42.52, p<.001, partial eta-squared=.423), but neither the main effect of
group (F(1,58)=0.42, p=.520) nor the Time x Group interaction (F(3,174)=1.91, p=.140) was significant
(Figure 2c).

Figure 2:Mean scores on happiness, psychological well-being, and self-esteem for the MBCT and TAU
groups across the four testing periods

………… Please insert Figure 2 here.…………

Independent-samples t-tests at each time point (Table 4, Panel B) showed that the MBCT group scored
significantly higher than TAU on happiness at post-intervention (t=2.27, p=.027, d=.585) and three-month
follow-up (t=2.25, p=.028, d=.582). In contrast, TAU scored higher at the one-month follow-up (t = -2.35, p =
.022, d = -0.607). TAU scored higher than MBCT on psychological well-being at the one-month follow-up
only (t = -2.59, p = .012, d = -0.669). MBCT scored higher than TAU on self-esteem at the three-month
follow-up only (t=2.20, p=.032, d=.569). No other between-group differences were significant.

………… Please insert Tables 3 and 4 here.

Mean gain scores (delta) from pre-intervention to three-month follow-up (Table 5, Figure 3) were
significantly larger for MBCT than TAU for happiness (Δ=27.77 vs. 17.23, t=2.30, p=.025, d=.594) and self-
esteem (Δ=7.80 vs. 5.07, t=2.17, p=.034, d=.561), but not for psychological well-being (Δ=8.17 vs. 7.10,
t=0.77, p=.442, d=.200).

Figure 3:Mean gain scores (Δ) from pre-intervention to 3-month follow-up for happiness, psychological
well-being, and self-esteem in the MBCT and TAU groups.

………… Please insert Figure 3 here.…………

Taken together, these results support Hypothesis 3 for happiness but not for psychological well-being or
self-esteem. Only happiness showed a significant Time x Group interaction, indicating an intervention-
specific advantage for MBCT, while the other two outcomes improved comparably across both groups.

Discussion
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This randomized controlled trial examined the efficacy of MBCT for self-esteem, psychological well-being,
and happiness among adults with SUD undergoing inpatient rehabilitation. The findings reveal both the
specific strengths and the complexity of psychological recovery from addiction.

Chi-square tests confirmed no significant baseline differences between groups in clinical or socio-
demographic characteristics, supporting the internal validity of the trial and consistent with CONSORT
recommendations for baseline equivalence48. The strong, positive correlations among self-esteem,
psychological well-being, and happiness (Hypothesis 1) indicate that these constructs form a synergistic
cluster in this population: impairment in one domain, such as the low self-esteem commonly reported
among adults with SUD21,49, may perpetuate diminished well-being and unhappiness, while interventions
that improve one construct may produce beneficial effects across the others. This pattern is consistent
with theories that position happiness as an affective expression of deeper psychological well-being, both
of which are underpinned by a stable sense of self-worth50.

The central finding of this trial is the differential efficacy of MBCT across outcomes. Within the MBCT
group (Hypothesis 2), all three outcomes improved significantly over time, consistent with prior evidence
that mindfulness-based relapse prevention produces durable gains15, and that mindfulness therapies
enhance psychological well-being51. Mindfulness meditation is associated with greater self-compassion

and self-worth22, a pattern especially relevant to SUD, where negative self-perception is linked to relapse
risk52. The pattern of initial gains in happiness, followed by further improvement, is consistent with the
Mindfulness-to-Meaning Theory (MMT)23,24 and with evidence of the delayed emergence of positive affect

following mindfulness training53.

Between groups (Hypothesis 3), only happiness showed a significant Time x Group interaction, indicating
that MBCT conferred a unique advantage over TAU on this outcome. This is consistent with MMT, which
proposes that mindfulness promotes metacognitive awareness that supports positive reappraisal of
adverse circumstances and the savoring of positive experiences23. For individuals with SUD, whose lives
are often dominated by craving and negative affect, MBCT may interrupt this cycle by fostering non-
judgmental, present-moment awareness, creating room for affective states such as calmness,
contentment, and joy to emerge54. This direct effect on affect may explain why happiness, a comparatively
state-like and malleable variable, responded more strongly to an eight-week intervention than the more
trait-like constructs of psychological well-being and self-esteem.

Ryff's multidimensional model of psychological well-being encompasses facets such as environmental
mastery, purpose in life, and personal growth that typically require sustained behavioral change and
identity reconstruction extending beyond an eight-week program55. Similarly, while MBCT encourages self-
acceptance, the chronic negative self-schemas associated with SUD may require more targeted or
prolonged therapeutic work to restructure56, consistent with prior findings that MBCT does not always
significantly affect self-esteem in specific populations57; gains in self-esteem may instead be more closely

tied to long-term recovery stability and identity reformulation58,59. The improvement observed in both
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groups over time underscores the value of standard rehabilitation. It highlights the need for more targeted
interventions to meaningfully elevate self-esteem and well-being beyond standard care.

Theoretically, these findings extend MMT and Fredrickson's Broaden-and-Build Theory60: MBCT may
initiate an upward spiral by first boosting positive affect, which over a longer period could broaden
cognition and build the personal resources needed for sustained gains in self-esteem and well-being. Self-
Determination Theory61 similarly suggests that well-being and happiness depend on satisfaction of
autonomy, competence, and relatedness needs; self-esteem maps onto competence and self-acceptance
but does not fully account for happiness, consistent with interventions such as MBCT contributing directly
to happiness even when self-esteem gains are modest.

Clinically, these findings support the integration of MBCT as a supplementary intervention in SUD
rehabilitation. Its specific efficacy for happiness is not a minor outcome: positive affect is a protective
factor against stress and craving that may reduce relapse risk62, with implications for reduced cravings
and increased treatment engagement. The non-significant findings for self-esteem and psychological well-
being suggest a need for more comprehensive intervention designs, such as pairing MBCT with cognitive-
behavioral techniques targeting maladaptive self-schemas or supplementing it with self-compassion
training. The group format also offers the benefit of peer support, a key component of recovery63. In the
Indian context, MBCT represents a cost-effective, group-based intervention that aligns with indigenous
contemplative practices such as yoga and meditation, enhancing its cultural acceptability and potential for
wider implementation.

This study has several limitations: an all-male sample, short-term follow-up, reliance on self-report
measures, a modest sample size, and the absence of a no-treatment control group. Without a true no-
treatment arm, improvements cannot be attributed solely to MBCT, since other elements of institutional
treatment or external factors may have contributed. The sample size, while adequate for the planned
analyses, may limit generalizability; nonetheless, effect sizes for the significant findings were mostly
moderate to large, indicating that the observed differences were meaningful and likely to have real-world
relevance64. Because the sample comprised only adult men, findings cannot be generalized to women,
adolescents, or other SUD populations. Attrition across assessment phases, while consistent with rates
typical of SUD trials38,39, may still have introduced bias. The one- and three-month follow-ups, while longer
than many trials in this area, remain short-term and do not establish the long-term sustainability of
treatment effects. Reliance on self-report measures also raises the possibility of response and recall bias,
and repeated use of the same measures across four time points may have introduced practice effects.

Future studies should examine hybrid models that combine MBCT with other mindfulness-based
interventions or with approaches specifically targeting self-esteem, such as self-compassion training or
cognitive restructuring56, using larger and more diverse samples, longer follow-up periods, and more
rigorous designs, including active and no-treatment control conditions. Incorporating objective outcomes
such as relapse rates and biological markers, alongside qualitative or mixed-methods components, would
strengthen future evaluations.
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In conclusion, this randomized controlled trial demonstrates that MBCT is an effective adjunctive
intervention for enhancing happiness among adults with SUD, with gains sustained over three months.
Both groups improved significantly across all three outcomes over time. Still, MBCT conferred a specific
advantage over TAU only for happiness and, to a lesser degree, self-esteem, and not for psychological well-
being, within this timeframe. The strong interrelationships among these variables highlight the
interconnected nature of psychological recovery. These findings support the formal inclusion of MBCT in
SUD rehabilitation programs to promote positive emotional states and support long-term recovery.

Declarations
Acknowledgements

The authors sincerely thank all participants for their time, commitment, and active participation throughout
the intervention, assessments, and follow-up. We are grateful to the directors, clinical heads,
psychologists, and staff of the participating rehabilitation centers for their support in facilitating the
intervention and ensuring participant safety, and to the outreach and follow-up teams for their assistance
in coordinating participant follow-up assessments.

Author contributions

P.B. was responsible for the conceptualization, methodology, investigation, literature search, data
collection, formal analysis, interpretation of results, and writing the original draft as well as reviewing and
editing the manuscript. T.A. contributed to the conceptualization, methodology, supervision, analysis,
visualizations, interpretation of results, and provided critical revisions of the manuscript. Both authors
approved the final version of the manuscript and agreed to take responsibility for all aspects of the work.

Data availability

The datasets generated and/or analyzed during the current study are not publicly available due to ethical
and confidentiality considerations. However, de-identified participant data may be obtained from the
corresponding author upon reasonable request, subject to applicable ethical approvals and data protection
regulations. 

Additional information

Competing interests

The authors declare no competing interests.

Funding

This research received no specific grant from any funding agency in the public, commercial, or not-for-
profit sectors.

Ethics declarations
Page 15/28



The study protocol was reviewed and approved by the Institutional Review Board of CHRIST (Deemed to be
University) (IRB Ref No. RCEC/00473/08/23). It was registered prospectively with the Clinical Trials
Registry of India (CTRI/2025/09/094309) on 08/09/2025. All procedures were performed in accordance
with relevant institutional and national guidelines and regulations. Written informed consent was obtained
from all participants prior to enrolment; no identifying information about participants is included in this
article.

Use of large language models

The authors used Grammarly (version 2026.1) during preparation of this manuscript to assist with
grammar, punctuation, language consistency, and clarity. All edits and decisions were made by the authors,
who take full responsibility for the content of this article.

References
1. Lo Coco, G., Melchiori, F., Oieni, V., Infurna, M. R., Strauss, B., Schwartze, D., Rosendahl, J. & Gullo, S.

Group treatment for substance use disorder in adults: A systematic review and meta-analysis of
randomized-controlled trials. J. Subst. Abuse Treat. 99, 104-116; 10.1016/j.jsat.2019.01.016 (2019).

2. Castaldelli-Maia, J. M. & Bhugra, D. Analysis of global prevalence of mental and substance use
disorders within countries: focus on sociodemographic characteristics and income levels. Int. Rev.
Psychiatry 34, 6-15; 10.1080/09540261.2022.2040450 (2022).

3. Gupta, H., Gupta, S. & Rozatkar, A. R. Magnitude of substance use and its associated factors among
the medical students in India and implications for medical education: A narrative review. Indian J.
Psychol. Med. 44, 218-226; 10.1177/02537176211032366 (2021).

4. Kumar, S. India has a widespread drug problem, a report says. Br. Med. J. 329, 14;
10.1136/bmj.329.7456.14-h (2004).

5. Satheesh, G., Fernandes, E., Karir, S. & D'Souza, N. CHD Group- Karnataka Mental Health Report 2018-
19. Technical Report; 10.13140/RG.2.2.26213.14566 (2019).

6. Han, B., Gfroerer, J. C., Colliver, J. D., & Penne, M. A. Substance use disorder among older adults in the
United States in 2020. Addiction 104, 88-96; 10.1111/j.1360-0443.2008.02411.x (2009).

7. Christie, N. C., Vojvodic, V., Meda, P., & Monterosso, J. R. Changes in social, romantic, and general life
satisfaction over the course of a substance use disorder. Front. Psychiatry 12,
10.3389/fpsyt.2021.734352 (2021).

8. Singh, S. & Balhara, Y. P. S. A review of Indian research on co-occurring psychiatric disorders and
alcohol use disorders. Indian J. Psychol. Med. 38, 10-19. 10.4103/0253-7176.175089 (2016).

9. Recovery Village. Guide to healthy living: The importance of health in recovery: Learn more. The
Recovery Village Drug and Alcohol Rehab https://www.therecoveryvillage.com/treatment-
program/healthy-living-guide/ (2022, May 23).

10. Tuicomepee, A. & Romano, J. L. Psychological well-being of Thai drug users: Implications for
prevention. Int. J. Adv. Couns. 27, 431-444; 10.1007/s10447-005-8204-x (2005).

Page 16/28



11. Schotanus-Dijkstra, M., Ten Have, M., Lamers, S. M., de Graaf, R. & Bohlmeijer, E. T. The longitudinal
relationship between flourishing mental health and incident mood, anxiety, and substance use
disorders. Eur. J. Public Health 27, 563-568; 10.1093/eurpub/ckw202 (2017).

12. McLellan, A. T., Lewis, D. C., O'Brien, C. P. & Kleber, H. D. Drug dependence, a chronic medical illness.
JAMA 284, 1689; 10.1001/jama.284.13.1689 (2000).

13. National Institute on Drug Abuse. Principles of drug addiction treatment: A research-based guide (3rd
ed.). National Institutes of Health, U.S. Department of Health and Human Services.
https://nida.nih.gov/sites/default/files/podat-3rdEd-508.pdf (2018, January).

14. Korecki, J. R., Schwebel, F. J., Votaw, V. R., & Witkiewitz, K. Mindfulness-based programs for substance
use disorders: A systematic review of manualized treatments. Subst. Abuse Treat. Prev. Policy 15,
10.1186/s13011-020-00293-3 (2020).

15. Bowen, S., Chawla, N. & Witkiewitz, K. Mindfulness-based relapse prevention for addictive behaviors.
in Mindfulness-based treatment approaches: Clinician's guide to evidence base and applications (2nd
ed) 141-157; 10.1016/B978-0-12-416031-6.00007-4 (Elsevier Academic Press, 2014).

16. Upendra, S. & Sweta. Mindfulness-based cognitive therapy for substance use and depression: A case
study. Int. Arch. Subst. Abuse Rehabil. 1, 10.23937/iasar-2017/1710004 (2019).

17. Teasdale, J. D. et al. Prevention of relapse/recurrence in major depression by mindfulness-based
cognitive therapy. J. Consult. Clin. Psychol. 68, 615-623; 10.1037/0022-006x.68.4.615 (2000).

18. Segal, Z. V., Williams, J. M. G. & Teasdale, J. D. Mindfulness-based cognitive therapy for depression: A
new approach to preventing relapse https://psycnet.apa.org/record/2001-05895-000 (Guilford Press,
2002).

19. Johnson, D., Mullen, D., Smith, I. D. & Wilson, A. Mindfulness in addictions. BJPsych Adv. 22, 412-419;
10.1192/apt.bp.114.014142 (2016).

20. Schimelpfening, N. How mindfulness-based cognitive therapy works. Verywell Mind
https://www.verywellmind.com/mindfulness-based-cognitive-therapy-1067396 (2021, July 14).

21. Randal, C., Pratt, D. & Bucci, S. Mindfulness and self-esteem: A systematic review. Mindfulness 6,
1366-1378; 10.1007/s12671-015-0407-6 (2015).

22. Keng, S. L., Smoski, M. J. & Robins, C. J. Effects of mindfulness on psychological health: A review of
empirical studies. Clin. Psychol. Rev. 31, 1041-1056; 10.1016/j.cpr.2011.04.006 (2011).

23. Garland, E. L., Farb, N. A., Goldin, P. R. & Fredrickson, B. L. The mindfulness-to-meaning theory:
Extensions, applications, and challenges at the attention--appraisal--emotion interface. Psychol. Inq.
26, 377-387; 10.1080/1047840X.2015.1092493 (2015).

24. Garland, E. L. et al. Upward spirals of positive emotions counter downward spirals of negativity:
Insights from the broaden-and-build theory and affective neuroscience on the treatment of emotion
dysfunctions and deficits in psychopathology. Clin. Psychol. Rev. 30, 849-864;
10.1016/j.cpr.2010.03.002 (2010).

25. Hariton, E. & Locascio, J. J. Randomised controlled trials- The gold standard for effectiveness
research. BJOG 125, 1716-1716; 10.1111/1471-0528.15199 (2018).

Page 17/28



26. EUPATI Open Classroom. Types of Experimental Studies. Randomized controlled trials (RCTs).
Epidemiology and Pharmacoepidemiology. https://learning.eupati.eu/mod/book/tool/print/index.php?
id=665 (2022).

27. EUPATI. The concept of blinding in clinical trials. EUPATI Toolbox
https://toolbox.eupati.eu/resources/the-concept-of-blinding-in-clinical-trials/ (2015, September 10).

28. Dean, A. G., Sullivan, K. M., Soe, M. M., & Mir, R. A. OpenEpi. Open source epidemiologic statistics for
public health, version 2(1). (2013).

29. Erikson, E. H. Childhood and Society https://psycnet.apa.org/record/1951-04438-000 (W. W. Norton &
Co, 1950).

30. Erikson, E. H. Identity: Youth and Crisis https://psycnet.apa.org/record/1968-35041-000 (W. W. Norton
& Co, 1968)

31. Vasilenko, S. A., Evans-Polce, R. J. & Lanza, S. T. Age trends in rates of substance use disorders across
ages 18--90: Differences by gender and race/ethnicity. Drug Alcohol Depend. 180, 260-264;
10.1016/j.drugalcdep.2017.08.027 (2017).

32. Kang, M., Ragan, B. G. & Park, J. H. Issues in outcomes research: an overview of randomization
techniques for clinical trials. J. Athl. Train. 43, 215-221; 10.4085/1062-6050-43.2.215 (2008).

33. Altman, D. G. & Bland, J. M. How to randomise. BMJ 319, 703-704; 10.1136/bmj.319.7211.703 (1999).

34. Efird, J. Blocked randomization with randomly selected block sizes. Int. J. Environ. Res. Public Health 8,
15-20; 10.3390/ijerph8010015 (2011).

35. Burger, B., Vaudel, M. & Barsnes, H. Importance of block randomization when designing proteomics
experiments. J. Proteome Res. 20, 122-128; 10.1021/acs.jproteome.0c00536 (2020).

36. National Institute on Drug Abuse. Common comorbidities with substance use disorders research
report. NCBI Bookshelf https://www.ncbi.nlm.nih.gov/books/NBK571451/ (2020, April 1).

37. World Health Organization. Standards and operational guidance for ethics review of health-related
research with human participants. https://iris.who.int/handle/10665/44783 (2011).

38. Lappan, S. N., Brown, A. W., & Hendricks, P. S. Dropout rates of in‐person Psychosocial Substance Use
Disorder Treatments: A systematic review and meta‐analysis. Addiction 115, 201-217;
10.1111/add.14793 (2019).

39. Bouchard, M., Lecomte, T., Cloutier, B., Herrera-Roberge, J. & Potvin, S. Dropout rates in psychosocial
interventions for people with both severe mental illness and substance misuse: A systematic review
and meta-analysis. Front. Psychiatry 13, 10.3389/fpsyt.2022.842329 (2022).

40. Creswell, J. W. & Creswell, J. D. Research design: Qualitative, quantitative, and mixed methods
approaches (5th ed.) (SAGE Publications, 2018).

41. Hills, P. & Argyle, M. The Oxford Happiness Questionnaire: A compact scale for the measurement of
psychological well-being. Pers. Individ. Differ. 33, 1073-1082; 10.1016/s0191-8869(01)00213-600213-
6) (2002).

42. Bekhet, A. K., Zauszniewski, J. A. & Nakhla, W. E. Happiness: Theoretical and empirical considerations.
Nurs. Forum 43, 12-23; 10.1111/j.1744-6198.2008.00091.x (2008).

Page 18/28



43. Keyes, C. L. et al. Evaluation of the Mental Health Continuum--short form (MHC--SF) in Setswana‐
speaking South Africans. Clin. Psychol. Psychother. 15, 181-192; 10.1002/cpp.572 (2008).

44. Yeo, Z. Z. & Suárez, L. Validation of the mental health continuum-short form: The BIFACTOR model of
emotional, social, and psychological well-being. Plos One 17, 10.1371/journal.pone.0268232 (2022).

45. Peña Contreras, E. K. et al. Reliability and validity of the Mental Health Continuum (MHC-SF) in the
Ecuadorian contexts. Ciencias Psicológicas 11, 223-232; 10.22235/cp.v11i2.1499 (2017).

46. Rosenberg, M. Rosenberg self-esteem scale. J. Relig. Health 10.1037/t01038-000 (1965).

47. Sinclair, S. J. et al. Psychometric properties of the Rosenberg self-esteem scale: Overall and across
demographic groups living within the United States. Eval. Health Prof. 33, 56-80;
10.1177/0163278709356187 (2010).

48. Schulz, K. F., Altman, D. G., Moher, D. & CONSORT Group. CONSORT 2010 statement: Updated
guidelines for reporting parallel group randomised trials. BMJ 340, c332; 10.1136/bmj.c332 (2010).

49. Ersöğütçü, F. & Karakaş, S. A. Social functioning and self-esteem of substance abuse patients. Arch.
Psychiatr. Nurs. 30, 587-592; 10.1016/j.apnu.2016.03.007 (2016).

50. Ryff, C. D. & Singer, B. H. Know thyself and become what you are: A eudaimonic approach to
psychological well-being. J. Happiness Stud. 9, 13-39; 10.1007/s10902-006-9019-0 (2008).

51. Garland, E. L. & Howard, M. O. Mindfulness-based treatment of addiction: current state of the field and
envisioning the next wave of research. Addict. Sci. Clin. Pract. 13, 1-14; 10.1186/s13722-018-0115-3
(2018).

52. Kostandy, H. W. Substance use disorder and self-esteem: Self-esteem in substance use disorder
clients in recovery. Texila Int. J. Public Health 8, 54-60; 10.21522/tijph. 2013.08.01.art006 (2020).

53. Shallcross, A. J. et al. Relapse prevention in major depressive disorder: Mindfulness-based cognitive
therapy versus an active control condition. J. Consult. Clin. Psychol. 83, 964-975; 10.1037/ccp0000050
(2015).

54. Webb, A. J. The role of mindfulness in acceptance and commitment therapy: Cultivating present-
moment awareness. Authorea 10.22541/au. 169156286.65673666/v1 (2023).

55. Ryff, C. D. & Keyes, C. L. The structure of psychological well-being revisited. J. Pers. Soc. Psychol. 69,
719-727; 10.1037/0022-3514.69.4.719 (1995).

56. Takdir, A. M., Darusman, M. R. & Devi, D. F. Transforming negative thoughts into self-confidence: The
impact of cognitive restructuring on adolescents. J. Psychol. Perspect. 7, 19-28;
10.47679/jopp.719982025 (2025).

57. Choi, Y. S. K. The effect of a mindfulness-based cognitive therapy program on stress, self-esteem, and
depression of nursing students. J. Korea Content. Assoc. 19, 210-222; 10.5392/JKCA.2019.19.02.210
(2019).

58. Jason, L. A., Ferrari, J. R., Davis, M. I., & Olson, B. D. The impact of self-esteem and self-efficacy on
abstinence duration among persons in substance abuse recovery. J. Psychoact. Drugs 39, 213-220;
10.1080/02791072.2007.10399858 (2007).

Page 19/28



59. Laudet, A. B., Morgen, K. & White, W. L. The role of social supports, spirituality, religiousness, life
meaning, and affiliation with 12-step fellowships in quality of life satisfaction among individuals in
recovery from alcohol and drug problems. Alcohol. Treat. Q. 24, 33-73; 10.1300/J020v24n01_04
(2006).

60. Fredrickson, B. L. The role of positive emotions in positive psychology: The broaden-and-build theory
of positive emotions. Am. Psychol. 56, 218; 10.1037//0003-066x.56.3.218 (2001).

61. Deci, E. L. & Ryan, R. M. Self-determination theory. Handbook of Theories of Social Psychology 1, 416-
436; 10.4135/9781446249215.n21 (2012).

62. Witkiewitz, K., Bowen, S., Douglas, H. & Hsu, S. H. Mindfulness-based treatment to prevent addictive
behavior relapse: Theoretical models and hypotheses. Addiction 114, 1480-1490; 10.1111/add.14690
(2019).

63. Laudet, A. B., Stanick, V., & Sands, B. What does recovery mean to you? Lessons from the recovery
experience for research and practice. J. Subst. Abuse Treat. 33, 243-256; 10.1016/j.jsat.2006.06.008
(2006).

64. Lakens, D. Calculating and reporting effect sizes to facilitate cumulative science: a practical primer for
t-tests and ANOVAs. Front. Psychol. 4, 62627; 10.3389/fpsyg.2013.00863 (2013).

Tables
Table 1 Socio-demographic and clinical characteristics of the MBCT (n=30) and TAU (n=30) groups

Page 20/28



Variable MBCT (n=30) TAU (n=30) Total (N=60) p

Age range       .216

    18–24 years 8 (26.7%) 2 (6.7%) 10 (16.7%)  

    25–31 years 10 (33.3%) 12 (40.0%) 22 (36.7%)  

    32–38 years 6 (20.0%) 9 (30.0%) 15 (25.0%)  

    39–41 years 6 (20.0%) 7 (23.3%) 13 (21.7%)  

Marital status       1.00

    Unmarried 18 (60.0%) 18 (60.0%) 36 (60.0%)  

    Married 11 (36.7%) 11 (36.7%) 22 (36.7%)  

    Divorced/separated 1 (3.3%) 1 (3.3%) 2 (3.3%)  

Highest education level       .089

    High school (10th) 5 (16.7%) 0 (0%) 5 (8.3%)  

    PUC (11–12th) 6 (20.0%) 4 (13.3%) 10 (16.7%)  

    Undergraduate 15 (50.0%) 20 (66.7%) 35 (58.3%)  

    Postgraduate 4 (13.3%) 6 (20.0%) 10 (16.7%)  

Income range       .224

    Unemployed 15 (50.0%) 14 (46.7%) 29 (48.3%)  

    Between 1–6 lakhs 10 (33.3%) 8 (26.7%) 18 (30.0%)  

    Between 7–13 lakhs 5 (16.7%) 4 (13.3%) 9 (15.0%)  

    Above 13 lakhs 0 (0%) 4 (13.3%) 4 (6.7%)  

Religion       <.001

    Hindu 14 (46.7%) 25 (83.3%) 38 (65.0%)  

    Muslim 10 (33.3%) 0 (0%) 10 (16.7%)  

    Christian 6 (20.0%) 2 (6.7%) 8 (13.7%)  

    Other 0 (0%) 3 (10.0%) 3 (5.0%)  

Type of addiction       .964

    Alcohol 14 (46.7%) 13 (43.3%) 27 (45.0%)  

    Cannabis 3 (10.0%) 5 (16.7%) 8 (13.3%)  

    Cocaine 2 (6.7%) 2 (6.7%) 4 (6.7%)  
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    Heroin 2 (6.7%) 2 (6.7%) 4 (6.7%)  

    Mixed 9 (30.0%) 8 (26.7%) 17 (28.3%)  

Comorbid mental health condition       .642

    None 13 (43.3%) 13 (43.3%) 26 (43.3%)  

    Depression 6 (20.0%) 6 (20.0%) 12 (20.0%)  

    Anxiety 5 (16.7%) 2 (6.7%) 7 (11.7%)  

    Mood disorder 0 (0%) 2 (6.7%) 2 (3.3%)  

    Mixed 6 (20.0%) 7 (23.3%) 13 (21.7%)  

Age of first substance use       .355

    Before 18 years 4 (13.3%) 6 (20.0%) 10 (16.7%)  

    18–24 years 19 (63.3%) 18 (60.0%) 37 (61.7%)  

    25–30 years 7 (23.3%) 4 (13.3%) 11 (18.3%)  

    Above 30 years 0 (0%) 2 (6.7%) 2 (3.3%)  

Recommended duration in rehabilitation       .304

    2–3 months 28 (93.3%) 23 (76.7%) 51 (85.0%)  

    4–6 months 2 (6.7%) 7 (23.3%) 9 (15.0%)  

Note: Values are n (%). Group comparisons by Pearson's chi-square test. MBCT: Mindfulness-based
Cognitive Therapy; TAU: Treatment-as-usual.

Table 2 Descriptive statistics for happiness, psychological well-being, and self-esteem across the four testing
points (N=60)
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Variable Condition Mean Median SD Skewness Kurtosis Shapiro-
Wilk (p)

α

Happiness Pre-test 104.65 101 15.20 -.26 .59 .049 .844

  Post-test 127.17 126 10.73 .15 -.87 .156 .800

  1-month
follow-up

124.67 122 14.71 .46 -.46 .098 .843

  3-month
follow-up

127.15 125 10.61 1.21 2.16 .001 .594

Psychological
well-being

Pre-test 15.22 15 4.33 .33 .20 .414 .821

  Post-test 21.43 21 3.83 .03 -.07 .789 .801

  1-month
follow-up

22.30 22 3.34 -.23 .46 .228 .795

  3-month
follow-up

22.85 23 3.37 -.35 -.03 .485 .703

Self-esteem Pre-test 27.20 27 4.25 -.37 1.57 .036 .744

  Post-test 31.12 32 3.36 -.63 -.72 .001 .657

  1-month
follow-up

32.17 32 3.17 -.19 -.13 .390 .596

  3-month
follow-up

33.63 34 2.30 -1.26 4.09 .001 .536

Note: N=60 (pooled across MBCT and TAU groups). SD: standard deviation; α: Cronbach's alpha.

Table 3 Repeated-measures and mixed-design ANOVA results for happiness, psychological well-being, and
self-esteem
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Panel A. Repeated-measures ANOVA within the MBCT group (n=30), main effect of time

Outcome df F p Partial η²  

Happiness 3, 87 39.6 <.001 .577  

Psychological well-being 3, 87 26.0 <.001 .472  

Self-esteem 3, 87 33.2 <.001 .533  

Panel B. Mixed-design (2 Group x 4 Time) ANOVA, both groups (N=60)

Outcome / Effect df F p Partial η²  

Happiness – Time 3, 174 47.06 <.001 .448  

Happiness – Group 1, 58 0.03 .874 .001  

Happiness – Time x Group 3, 198 5.51 .001 .087  

Psychological well-being – Time 3, 174 54.51 <.001 .484  

Psychological well-being – Group 1, 58 4.63 .036 .074  

Psychological well-being – Time x Group 3, 174 0.99 .392 .017  

Self-esteem – Time 3, 174 42.52 <.001 .423  

Self-esteem – Group 1, 58 0.42 .520 .007  

Self-esteem – Time x Group 3, 174 1.91 .140 .032  

Note: Panel A tests within-group change over time in the MBCT group only (Hypothesis 2). Panel B tests
the Time, Group, and Time x Group effects across both groups (Hypothesis 3). MBCT: Mindfulness-based
Cognitive Therapy; TAU: Treatment-as-usual.

Table 4 Post hoc and between-group comparisons for happiness, psychological well-being, and self-esteem
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Panel A. Bonferroni post hoc pairwise comparisons within the MBCT group

Comparison / Outcome Mean diff. p    

Happiness: Pre vs Post -27.83 <.001    

Happiness: Post vs. 1-month 9.83 .002    

Happiness: 1-month vs. 3-month -9.77 .042    

Psychological well-being: Pre vs. Post -6.03 <.001    

Psychological well-being: Post vs. 1-month -0.43 1.00    

Psychological well-being: 1-month vs. 3-month -1.70 .701    

Self-esteem: Pre vs. Post -4.57 <.001    

Self-esteem: Post vs. 1-month -0.73 1.00    

Self-esteem: 1-month vs. 3-month -2.50 .002    

Panel B. Independent-samples t-tests, MBCT vs.  TAU at each time point

Outcome / Time point t df p d

Happiness: Pre-test -1.17 58 .248 -.301

Happiness: Post-test 2.27 58 .027 .585

Happiness: 1-month follow-up -2.35 58 .022 -.607

Happiness: 3-month follow-up 2.25 58 .028 .582

Psychological well-being: Pre-test -0.80 58 .426 -.207

Psychological well-being: Post-test -1.29 58 .203 -.333

Psychological well-being: 1-month follow-up -2.59 58 .012 -.669

Psychological well-being: 3-month follow-up -0.19 58 .850 .049

Self-esteem: Pre-test -1.35 58 .184 -.347

Self-esteem: Post-test -0.19 58 .849 -.049

Self-esteem: 1-month follow-up -0.98 58 .332 -.252

Self-esteem: 3-month follow-up 2.20 58 .032 .569

Note: Panel A: Bonferroni-corrected pairwise comparisons within the MBCT group (df=3,87). Panel B:
independent-samples t-tests comparing MBCT and TAU at each time point (df=58). MBCT: Mindfulness-
based Cognitive Therapy; TAU: Treatment-as-usual.

Table 5 Mean gain scores (Δ) from pre-intervention to 3-month follow-up, MBCT vs. TAU
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Variable MBCT mean gain (Δ) TAU mean gain (Δ) t p d

Happiness +27.77 +17.23 2.30 .025* .594

Psychological well-being +8.17 +7.10 0.77 .442 .200

Self-esteem +7.80 +5.07 2.17 .034* .561

Note: *p<.05. MBCT: Mindfulness-based Cognitive Therapy (n=30); TAU: Treatment-as-usual (n=30).

Figures

Figure 1
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CONSORT flow diagram of participant enrolment, block randomization, and follow-up.

Note: The Figure illustrates participant flow from baseline eligibility assessment through block
randomization, allocation to the MBCT plus TAU and TAU-only groups, completion of post-intervention and
follow-up assessments, attrition, and inclusion in the final analytic sample.

Figure 2

Mean scores on happiness, psychological well-being, and self-esteem for the MBCT and TAU groups
across the four testing periods.

Note: The figure illustrates the (a) Happiness (Oxford Happiness Questionnaire); (b) psychological well-
being (Mental Health Continuum-Short Form); (c) self-esteem (Rosenberg Self-Esteem Scale) group means
at pre-intervention, post-intervention, 1-month follow-up, and 3-month follow-up; error bars show standard
deviations. MBCT: Mindfulness-based Cognitive Therapy (n=30); TAU: Treatment-as-usual (n=30).
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Figure 3

Mean gain scores (Δ) from pre-intervention to 3-month follow-up for happiness, psychological well-
being, and self-esteem in the MBCT and TAU groups.

Note: The bar diagram shows mean gain scores for happiness, psychological well-being, and self-esteem.
* denotes a significant between-group difference in gain score (independent-samples t-test, p<.05); ns
denotes a non-significant difference. MBCT: Mindfulness-based Cognitive Therapy (n=30); TAU: Treatment-
as-usual (n=30).
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