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ARTICLE INFO ABSTRACT

Keywords: Introduction: Understanding patient experiences with opioid substitution treatment (OST) is critical to developing
Opioid substitution therapy more personalized and responsive care strategies. This study employed latent class analysis (LCA) to: (1) identify
Methadone

subgroups of patients based on their perceptions and satisfaction with OST; (2) examine differences across
subgroups in clinical outcomes and interest in novel formulations (methadone tablets, weekly/monthly bupre-
Patient perspectives norphine depot, buprenorphine implant); (3) assess associations with individual and treatment-related factors;
Stigma and (4) explore class-specific risk and protective factors.

New formulations Methods: A total of 280 individuals (79 % male; mean age = 46.9 years) receiving OST (methadone syrup = 78 %;
sublingual buprenorphine tablets = 22 %) at six public addiction services in Italy completed an anonymous
questionnaire. The survey assessed sociodemographics, current OST type and adherence, treatment perceptions
and overall satisfaction, treatment duration, recent substance use and OST misuse, interest in novel formulations,
motives for switching, and recovery capital (BARC-10).

Results: LCA identified three subgroups: Satisfied yet burdened, Satisfied and engaged, and Not experiencing benefit.
The Not experiencing benefit class showed low satisfaction and limited perceived effectiveness with OST, high
recent heroin and cocaine use, shorter treatment duration, and lowest recovery capital, with living alone
emerging as a key risk factor. The Satisfied yet burdened class reported high satisfaction with OST but significant
stigma and burden; recovery capital was positively linked to age and employment; living alone and higher ed-
ucation were associated with cocaine use; heroin use was higher among those receiving methadone syrup. The
Satisfied and engaged class showed the highest satisfaction with OST, longer treatment, and appreciation for
clinical contact; living alone remained the main risk factor, associated with heroin use. Methadone tablets were
preferred by those on methadone syrup across all classes. Interest in monthly buprenorphine depot was highest in
the Satisfied yet burdened class, especially among women and those on sublingual buprenorphine. The implant
was favored in the Satisfied and engaged class by men with higher education. Individuals living alone in the Not
experiencing benefit class showed the lowest interest in long-acting options.

Conclusion: Findings highlight the importance of tailoring OST delivery to distinct patient profiles to enhance
engagement, reduce unmet needs, and support long-term recovery.

Buprenorphine
Recovery capital
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1. Introduction

Opioid substitution therapy (OST) is a well-established intervention
for opioid use disorder (OUD), shown to reduce mortality, morbidity,
and infectious disease transmission while supporting psychosocial
functioning (Chang et al., 2015). Commonly administered medications
include methadone, a full opioid agonist, and buprenorphine, a partial
agonist with a favorable safety profile. While methadone carries a higher
risk of respiratory depression and overdose during the initial treatment
phase (O'Connor et al., 2020), sublingual buprenorphine is more sus-
ceptible to diversion and misuse (Lofwall & Walsh, 2014). To address
these limitations, long-acting buprenorphine formulations - such as
depot injections and subcutaneous implants - were introduced to
improve adherence, reduce diversion, and lessen the burden of daily
supervision, thereby enhancing treatment satisfaction and integration
into daily life (Blair, 2024; Chappuy et al., 2020; Pierlorenzi et al.,
2024).

In Italy, depot buprenorphine injections were authorized by AIFA in
2019 and made available to public addiction services (Ser.D.) in 2021,
while the six-month implant, classified as a hospital-only medicine in
2022, remains largely limited to pilot programs (AIFA, 2019, 2021,
2022a; Pierlorenzi et al., 2024). For the Italian context, another recent
innovation is the tablet formulation of methadone, authorized in 2022
and classified as hospital-only in 2023, marking a shift in a treatment
system long dominated by methadone syrup and daily supervised dosing
(AIFA, 2022b, 2023; Besana et al., 2025; Strepparola et al., 2025).
Although tablets may pose higher diversion risks (Dasgupta et al., 2010),
their dosing precision and ease of storage and transport (Khazaee-Pool
et al., 2018) make them suitable for take-home regimens among stable
patients, supporting more flexible, patient-centered care (Gerra et al.,
2011; Strepparola et al., 2025). Implementation of these novel formu-
lations across Italian regions, including Emilia-Romagna, is still at an
early stage and their introduction is currently under evaluation. Un-
derstanding patients' experiences, preferences, and readiness for change
is therefore crucial to ensuring that such innovations are both clinically
appropriate and acceptable in everyday treatment practice (SAMHSA,
2023).

Current international evidence on patients' acceptability of OST and
readiness to transition to these treatment options remains limited.
Qualitative studies suggest that patients may view buprenorphine tab-
lets more favorably than methadone syrup, highlighting advantages
such as take-home flexibility and lower perceived stigma (Yarborough
et al., 2016). Extended-release formulations are generally welcomed by
patients seeking dose stability and greater control over their lives (Neale
et al., 2018, 2019). Nevertheless, some patients express concerns
regarding perceived challenges related to discontinuation, and the
invasiveness of certain modalities, particularly implants. Acceptance
also appears to vary across treatment stages, with shorter-acting depots
often preferred in early phases and implants in maintenance settings
(Neale et al., 2019).

These findings point to the importance of considering both phar-
macological features and the broader psychosocial context in which
treatment is delivered. Two key constructs potentially linked to how
patients perceive and engage with treatment are internalized stigma and
recovery capital. Internalized stigma, the process of adopting negative
societal beliefs about substance use, has been linked to reduced
engagement in care, lower self-esteem, and poorer quality of life (Luoma
et al., 2007; Tsai et al., 2019). In the context of OST, treatments offering
greater discretion may help mitigate stigma, while those requiring
frequent clinic visits can unintentionally reinforce marginalization
(Scurti et al., 2023). Recovery capital is defined as the personal and
social resources that support sustained recovery (Cloud & Granfield,
2008; Vilsaint et al., 2017). Higher levels of recovery capital have been
associated with better clinical outcomes, greater treatment retention,
and improved psychosocial functioning (Bormann et al., 2023; Bunaciu
et al.,, 2024). Nonetheless, limited research has investigated how
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recovery capital is associated with patients' treatment attitudes.

Additional factors — such as ongoing substance use, diversion or
misuse of OST, treatment adherence, and duration — may also shape how
patients relate to their care. However, few studies have systematically
examined how different patient profiles, based on their perceptions of
ongoing OST, relate to clinical and behavioral outcomes. A compre-
hensive understanding of how these multiple dimensions interact is
essential to develop flexible, person-centered approaches capable of
addressing the diverse needs of individuals in treatment.

Latent Class Analysis (LCA) provides a robust analytical strategy for
examining unobserved heterogeneity within populations by uncovering
distinct subgroups based on individuals' patterns of responses. In recent
years, it has gained increasing prominence in substance use research for
its effectiveness in delineating subpopulations characterized by unique
behavioral and clinical profiles (e.g., Bray et al., 2023; Lardier et al.,
2024; Lister et al., 2022).

This study responds to the growing call for person-centered research
and aims: (1) to identify distinct subgroups of patients receiving OST
across addiction services in the Emilia-Romagna Region, based on their
perceptions and satisfaction with current treatment, using LCA; (2) to
examine differences between these subgroups on a range of distal out-
comes (i.e., recovery capital, treatment adherence, OST misuse and
diversion, ongoing substance use, and interest in alternative OST for-
mulations); (3) to investigate how individual and treatment-related
characteristics (i.e., sex, age, educational attainment, occupational sta-
tus, living situation, current OST formulation, and treatment duration)
are associated with class membership; and (4) to explore how these same
characteristics relate to clinical outcomes within each latent class, in
order to identify class-specific patterns of risk and protective factors.
Findings may inform the development of more acceptable and effective
treatment strategies, with the potential to enhance patient engagement,
retention, and recovery outcomes in OST settings.

2. Methods
2.1. Study design and procedures

This study employed a cross-sectional, multicenter design and was
conducted across six addiction service units in the Emilia-Romagna re-
gion of Italy, specifically located in Rimini, Ravenna, Faenza, Lugo,
Bologna, and Vignola.

Eligible participants were identified by clinical staff through a re-
view of patient records at each participating center. Eligible individuals
were adults (>18 years) receiving methadone syrup or sublingual
buprenorphine tablets for at least three months, with adequate written
comprehension of Italian. Exclusion criteria included cognitive or in-
tellectual impairments, as assessed by clinicians. Recruitment took place
in outpatient clinics, where nursing staff approached eligible individuals
during scheduled OST visits, provided a standardized explanation of the
study, and invited voluntary, uncompensated participation. Written
informed consent was obtained, including authorization to access clin-
ical and personal data from medical records. Following consent, an
anonymous online questionnaire, developed using the Qualtrics plat-
form, was administered in the clinic using a tablet. The nurse initiated
the survey by completing the first five items — pertaining to the type and
dosage of OST, adherence to treatment and toxicological screenings, and
take-home dosing days — based on information extracted from the pa-
tient's clinical records. The tablet was then handed to the participant,
who completed the remainder of the questionnaire independently in a
private setting. The online form was designed to restrict backward
navigation, ensuring that participants could not review or modify the
responses entered by the staff. Questionnaire responses were collected
anonymously via Qualtrics. Clinical staff had no access to the response
database, and the research team at the University of Bologna had no
access to personal identifiers or recruitment logs, which were securely
managed by local staff and deleted after recruitment ended.
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The study received ethical approval from the local ethics committee,
namely Comitato Etico della Romagna (Approval number: 3702, Prot.
1557/2024 1.5/226), and was conducted in accordance with the ethical
outlined in the 1964 Declaration of Helsinki and its later amendments.
Data collection was conducted from the 15th of April 2024 to the 27th of
January 2025. The final sample of respondents was composed of 280
individuals undergoing OST.

2.2. Measures

The survey was jointly developed by addiction medicine pro-
fessionals and academic researchers and was designed to collect the
following data.

2.2.1. Sociodemographic characteristics

Data on sex at birth, age, highest educational attainment, employ-
ment status, student status, marital status, and living arrangement were
collected.

2.2.2. Information on current OST and compliance

The following data were obtained from medical records: (1) regular
completion of toxicology screenings in the past three months (Yes/No;
defined as missing no more than one per month); (2) adherence to OST
during the same period (Yes/No, defined as missing no more than one
dose per month); (3) current OST formulation (Methadone syrup or
Sublingual buprenorphine tablets); and (4) number of take-home doses
authorized (number of days the patient could self-administer treatment
at home). Duration of the current OST was collected as an open-ended
numeric entry in months or years, as reported by participants, and
subsequently transformed in years for the purposes of data analysis.

2.2.3. Perceptions of current OST

To assess participants' perceptions of their current OST, 14 ad hoc
items were developed, drawing on prior qualitative research on patient
experiences (e.g., Crapanzano et al., 2019; Neale et al., 2018, 2019; Woo
et al., 2017; Yarborough et al., 2016). The items were designed to cap-
ture the following dimensions: (1) the perceived adequacy and utility of
the treatment; (2) the extent to which the treatment is perceived as
supporting personal goals and recovery processes; (3) perceived limi-
tations and restrictions associated with treatment logistics; (4) the
quality of therapeutic engagement; and (5) internalized and anticipated
stigma. Each statement was rated using a 5-point Likert scale, with the
following response options explicitly presented to participants: 1 =
Strongly disagree, 2 = Disagree, 3 = Neither agree nor disagree, 4 =
Agree, and 5 = Strongly agree.

2.2.4. Overall satisfaction with current OST

To assess overall satisfaction with the OST currently received, par-
ticipants were asked: “Overall, how satisfied are you with the opioid sub-
stitution treatment you are currently receiving?” Responses were recorded
on a 5-point Likert scale, ranging from 1 = Very dissatisfied to 5 = Very
satisfied.

2.2.5. Recent substance use behaviors

Participants self-reported substance use and medication-related be-
haviors over the past three months. They were asked whether they had:
(a) injected methadone; (b) used buprenorphine intranasally or intra-
venously; (c) diverted methadone or buprenorphine to others; (d) used
heroin; and (e) used cocaine. Each behavior was assessed with a Yes/No
response format.

2.2.6. Interest toward novel formulations of opioid substitution treatment

Participants' openness to switching to alternative OST formulations
was assessed through a series of items, introduced by a standardized,
accessible description of three treatment options (oral methadone tab-
lets, weekly or monthly buprenorphine depot injection, and
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subcutaneous buprenorphine implant). The descriptions of the depot
injection and implant were adapted from Neale et al. (2018), whereas
the description of the oral methadone tablets was developed by clini-
cians. The full text of all treatment option descriptions is provided in the
Supplementary Materials. Participants were explicitly informed that
these treatments were under evaluation and not yet routinely offered at
their clinic, and that their responses would not influence current or
future clinical decisions. After reading the descriptions, participants
were asked whether they would hypothetically be interested in
switching to each formulation if it became available and was recom-
mended by their healthcare provider (response options: Yes, No, Un-
sure), with responses collected separately for each option. They were
then presented with a forced-choice item asking them to select their
preferred formulation if all options were available.

2.2.7. Motives for switching to novel OST formulations

Participants' reasons for considering a switch to methadone tablets,
prolonged-release buprenorphine depot injections, or subcutaneous
buprenorphine implants were assessed through three dedicated sections
of the questionnaire, each targeting a specific formulation. Based on
their preference indicated in a preceding forced-choice item, partici-
pants completed only the corresponding section. Each section included
17 ad hoc statements evaluating expectations and concerns regarding
the selected formulation, rated on a 5-point Likert scale (1 = Strongly
disagree, 2 = Disagree, 3 = Neither agree nor disagree, 4 = Agree, 5 =
Strongly agree). Items were conceptually informed by prior qualitative
research on patient experiences and treatment priorities (e.g., Neale
et al., 2018, 2019), and addressed a broad range of domains, including
perceived clinical utility, treatment flexibility, personal autonomy,
impact on daily life and social functioning, and stigma.

2.2.8. Recovery capital

Recovery capital was assessed using the Brief Assessment of Recov-
ery Capital (BARC-10; Vilsaint et al., 2017), a validated 10-item self-
report measure designed to capture the personal, social, and commu-
nity resources that support recovery from substance use disorders.
Participants rated each statement using a 6-point Likert scale, ranging
from 1 = Strongly disagree to 6 = Strongly agree. Total scores range
from 10 to 60, with higher scores indicating greater levels of recovery
capital (cut-off >47, Vilsaint et al., 2017). In the present study the
measure showed good internal consistency (Cronbach's a = 0.88).

2.3. Data analyses

Preliminary descriptive analyses were conducted using SPSS version
25.0 (IBM Corp., 2017). There were no missing data on the variables
included in the analyses. Latent class analysis (LCA) was performed in
Mplus v.8 (Muthén & Muthén, 1998-2017) to identify subgroups based
on 15 items assessing perceptions and satisfaction with OST. To avoid
estimation issues due to sparse categories, all items were dichotomized:
responses of 4 or 5 on the 5-point scale (indicating agreement or satis-
faction) were coded as 1, all others as 0. Models ranging from one to six
classes were estimated. Replication of the highest log-likelihood value
was verified for each model to ensure convergence on a global
maximum. Model fit was evaluated using Akaike Information Criterion
(AIC), Bayesian Information Criterion (BIC), and sample-size adjusted
BIC (SABIC), with lower values indicating better fit. When indices dis-
agreed, the BIC was prioritized, following Nylund et al. (2007). Classi-
fication quality was assessed using entropy, with values >0.80
indicating high classification precision. The Vuong-Lo-Mendell-Rubin
likelihood ratio test (VLMR-LRT) and the bootstrap likelihood ratio
test (BLRT) were used to compare adjacent class solutions.

To examine how class membership relates to individual character-
istics and clinically relevant outcomes, two auxiliary models were esti-
mated using the manual BCH procedure (Asparouhov & Muthén, 2021;
Bakk & Vermunt, 2016; Bolck et al., 2004), which accounts for
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classification error and provides unbiased estimates of class-specific
means or probabilities. The first BCH model assessed differences be-
tween latent classes in multiple distal outcomes, including recovery
capital, recent toxicology testing, heroin use, and cocaine use, and in-
terest in novel OST formulations (methadone tablets, weekly depot,
monthly depot, implant). The second BCH model examined associations
between covariates and class membership, as well as class-specific ef-
fects of covariates on clinical outcomes. Statistical significance was
evaluated using 95 % confidence intervals (CIs). Effects were considered
statistically significant when the CI did not include zero (for continuous
outcomes) or one (for binary outcomes). Direct associations between
covariates and outcomes, independent of class membership, were also
tested and are reported in the Supplementary Material (Table S2). Cat-
egorical covariates were dummy coded and included sex (female vs.
male), educational attainment (> upper secondary vs. lower), employ-
ment status (in work or training vs. not), living situation (living alone vs.
not), and current OST type (sublingual buprenorphine tablets vs.
methadone syrup). Age and treatment duration were included as
continuous covariates; the latter was log-transformed to correct for
positive skew. Three hypothesized outcomes — regular OST intake, OST
misuse, and diversion — were excluded from the second BCH model.
These variables exhibited highly skewed distributions, which likely
contributed to estimation instability and non-convergence.

3. Results
3.1. Preliminary descriptive analyses

Among the 280 respondents, 78.6 % were male and 21.4 % female.
Participants' ages ranged from 20 to 76 years, with a mean of 46.9 years
(SD = 11.1). The majority of participants (78.2 %) were receiving
methadone syrup, while 21.8 % were receiving sublingual buprenor-
phine tablets as their OST. Additional sociodemographic and clinical
characteristics of the sample, along with endorsement rates for each
item assessing patients' perceptions and satisfaction with current OST
(used as LCA indicators), based on dichotomized Likert-scale responses,
are presented in Table 1. Full distributions of responses on the original
Likert scale are provided in the Supplementary Material (Figs. S1-S2).

As shown in Fig. 1, percentages indicating interest in alternative OST
formulations were highest for methadone tablets, followed by the
monthly buprenorphine depot and the buprenorphine implant, and
lowest for the weekly depot. Among those on methadone syrup, interest
was mainly directed toward methadone tablets, whereas participants on
sublingual buprenorphine preferred the monthly depot or implant, with
low interest in methadone tablets. Similar results were obtained when
patients were asked to indicate their preferred OST formulation in a
forced-choice format (see Supplementary Material, Fig. S3).

Among patients currently receiving methadone syrup who expressed
interest in switching to tablets (N = 175), perceived benefits included
greater autonomy in self-administration (56 %), improved dosing pre-
cision (51 %), and reduced burden on daily routines (50 %). One-third
(33 %) felt that tablets would lessen the sense of being “hostage” to
treatment. However, it is worth noting that a substantial proportion of
patients selected the “neither agree nor disagree” option for several
statements about the perceived greater potential of methadone tablets,
compared with syrup, to: relieve withdrawal symptoms (60 %), be
effective (56 %), reduce cravings and relapse risk (51 %), help achieve
personally important goals (49 %), increase one's sense of responsibility
for treatment (48 %), and make tapering off treatment easier (43 %).
Such responses indicate a degree of uncertainty about what to expect
from the tablet formulation. Among buprenorphine patients willing to
switch to the depot formulation (N = 41), key advantages included
reduced treatment burden (59 %), lessened feelings of captivity (61 %),
improved dosing precision (54 %), and better alignment with individual
needs (49 %). Most did not report concerns about reduced clinical
contact. However, 42 % of patients selected the “neither agree nor
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Table 1
Sociodemographic characteristics, OST type and dosage, duration of OST,
compliance, take-home doses, and recent substance use behaviors.

Characteristics N = 280
Age (Years) mean (SD) [range] 46.9 (11.1)
[20-76]
Sex N (%)
Females 60 (21.4)
Males 220 (78.6)
Level of educational attainment N (%)
Primary school 4(1.49)
Lower secondary school 151 (53.9)
Upper secondary school 108 (38.6)
Bachelor's degree 6 (2.1)
Master's degree 9(3.2)
Doctorate / Medical specialization school 2(0.7)
Employed Yes N (%) 196 (70.0)
In a training Yes N (%) 12 (4.3)
Marital status N (%)
Single 193 (68.9)
Married 49 (17.5)
Separated 15 (5.4)
Divorced 17 (6.1)
Widowed 6(2.1)
Living status N (%)
Living alone 110 (39.3)
Living with the family of origin 66 (23.6)
Living with partner and/or sons/daughters 95 (33.9)
Living with housemates 9(3.2)
Current OST N (%)

Methadone syrup 219 (78.2)
Sublingual buprenorphine tablets 61 (21.8)
Dosage in mg of methadone syrup mean (SD) [range] 59.3 (39.2)

[3.0-200.0]
Dosage in mg of sublingual buprenorphine tablets mean (SD) 9.3(7.2)
[range] [1.0-32.0]
Duration of OST (Years) mean (SD) [range] 12.7 (9.5)
[0.08-40]
Toxicology screening adherence (<1 missed/month in the 199 (71.1)
past 3 months) Yes N (%)
OST adherence (<1 missed dose/month in the past 3 months) 260 (92.9)
Yes N (%)
Take-home doses (in days) mean (SD)[range] 11.2 (8.7)
[0.0-30.0]
Injected methadone in the previous 3 months Yes N (%) 8(2.9)
Used buprenorphine intranasally or intravenously in the 10 (3.6)
previous 3 months Yes N (%)
Diverted methadone or buprenorphine to friends or 27 (9.6)
acquaintances in the previous 3 months Yes N (%)
Used heroin in the previous 3 months Yes N (%) 93 (33.2)
Used cocaine in the previous 3 months Yes N (%) 118 (42.1)
Recovery capital mean (SD)[range] 43.6 (9.7)
[19.0-60.0]
Patients' perceptions and satisfaction with OST (LCA
indicators)
N (%)
I believe that the type and dosage of the OST I am currently 222 (79.3)
receiving are appropriate for me. ¢
The OST I am taking helps relieve withdrawal symptoms. “ 238 (85.0)
The OST I am taking helps reduce craving and the risk of relapse. 183 (65.4)
I feel that the OST I am taking helps me achieve important 169 (60.4)
personal goals. “
The tapering modalities that have been proposed to me are 152 (54.3)
acceptable. “
I consider the OST I am currently taking to be effective. “ 228 (81.4)
The OST makes me feel responsible for my treatment journey. © 196 (70.0)
When I take the therapy, I inmediately feel better and wouldnot 161 (57.5)
want to be without it. *
The way I take the OST limits my ability to engage in activities 124 (44.3)
that could improve my wellbeing (e.g., traveling, maintaining
daily work commitments, being more present for my children...).
a
Coming to the clinic to take the OST takes time away from 90 (32.1)

meeting and spending time with other people. “

(continued on next page)
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Table 1 (continued)

Characteristics N = 280

I like coming to the clinic to take my therapy because it allows 167 (59.6)
me to maintain regular contact with the professionals who are
following me. “
I tend to hide the fact that I am receiving OST because I fear 161 (57.5)
what others might think of me. ¢
Receiving this therapy makes me feel like a “dirty” person. © 70 (25.0)
Having to take this therapy prevents me from feeling like others. ~ 98 (35.0)
Overall, how satisfied are you with the OST you are currently 223 (79.6)
receiving?

Note.

? N (%) refer to dichotomized items, with endorsement defined as selecting
“agree” or “strongly agree.”.

b N (%) refer to dichotomized items, with endorsement defined as selecting
“somewhat satisfied” or “satisfied.” OST = opioid substitution therapy.

disagree” option regarding whether depot buprenorphine would be
more effective than their current formulation (see Supplementary
Fig. S4-S5).

3.2. LCA results

3.2.1. LCA model specification

Latent class models with one to six classes were estimated and
compared using multiple fit indices (see Supplementary Material,
Table S1). The three-class model demonstrated a clear improvement in
fit over the two-class model, with lower AIC, BIC, and SABIC values, and
higher entropy, indicating better classification precision. Both the
VLMR-LRT and BLRT were statistically significant in favor of the three-
class solution. Although incremental improvements in fit were observed
in models with four or more classes, the VLMR-LRT became non-
significant, and additional classes tended to be small (e.g., <10 % of
the sample), raising concerns about overfitting and interpretability.
Based on statistical fit, classification quality, and parsimony, the three-
class model was selected as the most appropriate solution.

3.2.2. Interpretation of the latent classes

As shown in Fig. 2, Class 1 (28 %), labeled “Satisfied yet burdened”,
comprised individuals who generally endorsed positive perceptions of
their OST: high proportions considered the treatment appropriate
(0.82), effective (0.94), and beneficial for managing withdrawal (0.92),
craving and relapse risk (0.87), as well as for supporting the achieve-
ment of personal goals (0.64). Overall satisfaction was also high (0.89).
However, this group simultaneously reported substantial internalized
stigma — frequently concealing treatment (0.93), feeling ashamed or
“dirty” (0.60), and perceiving themselves as different from others (0.79)
— alongside moderate functional burden (e.g., interference with daily
activities: 0.67).

Class 2 (44 %), labeled “Satisfied and engaged”, exhibited uniformly
favorable treatment experiences. Most participants endorsed the
appropriateness (0.96) and effectiveness (0.98) of OST, its efficacy in
reducing withdrawal (0.94) and craving (0.82), and felt responsible for
their recovery (0.90). Satisfaction with treatment was very high (0.96),
and many valued routine contact with providers (0.74). Perceived
stigma and burden were minimal (e.g., feeling “dirty”: 0.01; hiding
treatment: 0.37; treatment limiting activities: 0.24).

Class 3 (27 %), labeled “Not experiencing benefit”’, was characterized
by low overall satisfaction (0.43), limited perceived effectiveness (0.40),
and minimal endorsement of OST's impact on craving (0.16), or support
for personal goals (0.25). While a moderate proportion reported relief
from withdrawal (0.64), stigma and burden remained prominent (e.g.,
concealing treatment: 0.54; interference with daily activities: 0.54),
suggesting a subgroup that perceives limited therapeutic benefit and
continues to experience significant psychosocial and practical
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3.2.3. Latent class differences in adherence, substance use, OST misuse,
diversion, recovery capital and interest toward novel formulations

The first manual BCH model examined latent class differences in
compliance, substance use, OST misuse, diversion, recovery capital and
interest toward novel formulations, identifying significant differences
across multiple distal outcomes (see Table 2). Participants in the Satis-
fied and engaged class reported the highest levels of recovery capital,
followed by the Satisfied yet burdened class and the Not experiencing
benefit class. All pairwise differences were statistically significant.

Regarding toxicology monitoring, the Not experiencing benefit class
showed a significantly lower probability of regular testing in the past
three months (58 %) compared to both the Satisfied and engaged class
(78 %) and the Satisfied yet burdened class (73 %). No significant class
differences were observed in regular OST intake or OST misuse.

The Not experiencing benefit class exhibited elevated risk for several
negative outcomes. Compared to the Satisfied and engaged class, partic-
ipants in this group had 4.6 times the odds of diverting OST, 6.5 times
the odds of recent heroin use, and 3.0 times the odds of cocaine use.
Similar patterns were observed in comparison with the Satisfied yet
burdened class: odds of OST diversion were 3.1 times higher, heroin use
6.5 times higher, and cocaine use 2.4 times higher. However, OST
diversion was reported by only 27 participants (9.6 %), with cases
markedly concentrated in the Not experiencing benefit class (20 % vs. 5-7
% in other classes). These results should be interpreted with caution due
to potential sparse data bias and reduced reliability of the OR estimates.
Similarly, the lack of statistically meaningful differences in regular OST
intake and misuse may reflect distributional limitations. Regular intake
was reported by 93 % of participants, with minimal variation across
classes (89-97 %), while OST misuse was reported by only 16 in-
dividuals (5.7 %). These low base rates constrain inferential power and
may compromise estimate stability.

As for treatment preferences, oral methadone tablets were the most
frequently endorsed formulation across all classes. Interest was highest
among the Not experiencing benefit class (56 %), followed by the Satisfied
yet burdened (54 %) and Satisfied and engaged (48 %) classes, although no
significant pairwise differences emerged. For the monthly buprenor-
phine depot, the Satisfied yet burdened class expressed significantly
greater interest compared to the Satisfied and engaged class (38 % vs. 23
%). No significant differences emerged for the weekly buprenorphine
depot or the implant formulation, both of which were endorsed at
modest rates (19-24 % and 20-31 %, respectively) across all classes.

3.2.4. Associations between patients' characteristics, latent class
membership and clinical outcomes

The second auxiliary BCH model first examined the association be-
tween individual characteristics and class membership. Results indi-
cated that shorter treatment duration was associated with greater odds
of being in the Not experiencing benefit class compared to either of the
other two classes. Additionally, individuals receiving methadone syrup
(as opposed to sublingual buprenorphine tablets) were more likely to
belong to the Not experiencing benefit class compared to the Satisfied and
engaged class (see Table 3).

Class-specific associations between covariates and distal outcomes
revealed distinct patterns (see Table 4). In the Satisfied yet burdened
class, higher recovery capital was associated with older age and being in
work or training, while regular toxicology testing was more likely
among older and more educated individuals. In the Not experiencing
benefit class, recovery capital was negatively associated with living
alone, and regular testing was predicted only by longer treatment
duration. Heroin use was less likely among those receiving sublingual
buprenorphine in the Satisfied yet burdened class, and more likely among
individuals living alone in both the Satisfied and engaged and Not expe-
riencing benefit classes, though estimates in the former may be unstable
due to sparse data. Longer treatment duration appeared protective
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If methadone in tablet form were
to become available in the future
and your treating clinician
proposed switching to it, would
you be interested in the possibility
of modifying your current opioid
substitution therapy?

51.8%

2)

If a weekly buprenorphine
depot formulation were to
become available in the future
and your treating clinician
suggested switching to it, would
you be interested in the possibility
of modifying your current opioid
substitution therapy?
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3)

If a monthly buprenorphine
depot formulation were to
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suggested switching to it, would
you be interested in the possibility
of modifying your current opioid
substitution therapy?
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suggested switching to it, would
you be interested in the
possibility of modifying your
current opioid substitution
therapy?
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Responses from the subsample

Journal of Substance Use and Addiction Treatment 182 (2026) 209866

b) c)

Responses from the subsample
receiving sublingual
buprenorphine tablets

4

receiving methadone syrup

24.6%

45.9%

&

b
B

Fig. 1. Participants' interest in switching to alternative formulations of opioid substitution therapy (OST), if proposed by their treating clinician and available in the
future. Panel (a) shows responses from the total sample (N = 280), panel (b) from participants currently receiving methadone syrup (n = 219), and panel (c) from
those receiving sublingual buprenorphine tablets (n = 61). For each group, interest was assessed with regard to (1) methadone in tablet form, (2) weekly bupre-
norphine depot, (3) monthly buprenorphine depot, and (4) buprenorphine implant. Response options were: Yes (green), No (yellow), and Unsure (gray). (For
interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

against heroin use in the Not experiencing benefit class. Cocaine use in the
Satisfied yet burdened class was associated with living alone and higher
education, while sublingual buprenorphine was linked to lower odds of
use in the Not experiencing benefit class.

Interest in methadone tablets was consistently higher among those
on methadone syrup across all classes. Interest in monthly buprenor-
phine depot was higher among women and individuals on sublingual
buprenorphine in the Satisfied yet burdened class, but lower among those
living alone in the Not experiencing benefit class. Interest in the bupre-
norphine implant was positively associated with sublingual buprenor-
phine treatment in the Satisfied yet burdened class. In the Satisfied and
engaged class, interest was higher among participants with upper

secondary education and lower among women. Living alone remained a
negative predictor of interest in the Not experiencing benefit class.

4. Discussion

This study adopted a person-centered approach to understanding
patient experiences with OST, identifying three distinct subgroups based
on treatment perceptions and satisfaction: Satisfied yet burdened, Satisfied
and engaged, and Not experiencing benefit. These subgroups were differ-
entially associated with sociodemographic and treatment-related char-
acteristics, substance use behaviors, adherence indicators, and interest
in novel OST formulations. Taken together, these findings have
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Fig. 2. Item-response probabilities by latent class for each OST-related indicator. Line graph displaying the probability of endorsement (i.e., agreeing or being
satisfied) for each of the 15 dichotomized items regarding perceptions and satisfaction with opioid substitution therapy (OST), across the three latent clas-

ses identified.

Table 2
Distal outcomes across latent classes.

Pairwise comparisons

Class 1 Class 2 Class 3 Class 1 Class 3 Class 3
“Satisfied yet “Satisfied and “Not experiencing “Satisfied yet “Not experiencing “Not experiencing
burdened” engaged” benefit” burdened” * benefit” benefit” *
Mean / % Mean / % Mean / % AM / OR AM / OR AM / OR
SE SE SE [95 %CI] [95 %CI] [95 %CI]
Recovery capital 43.84 47.42 37.05 —3.58 —6.79 —10.36
(1.09) (0.82) (1.24) [-5.90, —1.25] [—9.64, —3.94] [—12.86, —7.38]
Regular toxicology testing in the 73 % 78 % 58 % 0.76 0.51 0.38
past 3 months (0.06) (0.04) (0.06) [0.40, 1.43] [0.26, 0.98] [0.22, 0.69]
Regular OST intake in the past 3 97 % 93 % 89 % 2.16 0.29 0.62
months (0.03) (0.02) (0.04) [0.53, 8.84] [0.07, 1.22] [0.25, 1.54]]
OST misuse in the past 3 months 7 % 5% 5% 1.26 0.76 0.96
(0.03) (0.02) (0.3) [0.41, 3.87] [0.20, 2.83] [0.29, 3.17]
Diversion of OST in the past 3 7 % 5% 20 % 1.50 3.06 4.59
months (0.03) (0.02) (0.05) [0.47, 4.80] [1.11, 8.49] [1.80, 11.67]
Heroin use in the past 3 months 22 % 22 % 64 % 0.99 6.54 6.45
(0.05) (0.04) (0.06) [0.50, 1.95] [3.18, 13.42] [3.53, 11.78]
Cocaine use in the past 3 months 39 % 34 % 60 % 1.24 2.38 2.96
(0.06) (0.05) (0.06) [0.71, 2.19] [1.26, 4.49] [1.70, 5.15]
Interest in oral methadone tablets 54 % 48 % 56 % 1.28 1.06 1.36
(0.06) (0.05) (0.06) [0.74, 2.20] [0.57, 1.98] [0.80, 2.32]
Interest in weekly buprenorphine 24 % 22 % 19 % 1.13 0.76 0.86
depot (0.05) (0.04) (0.05) [0.60, 2.15] [0.36, 1.62] [0.44, 1.68]
Interest in monthly buprenorphine 38 % 23 % 35 % 2.07 0.88 1.82
depot (0.06) (0.04) (0.06) [1.14, 3.77] [0.46, 1.67] [1.00, 3.29]
Interest in buprenorphine implant 31 % 20 % 21 % 1.84 0.57 1.05
(0.06) (0.04) (0.05) [0.99, 3.44] [0.28,1.17] [0.54, 2.05]

Note.

SE = standard error; AM = mean difference; OR = odds ratio; CI = 95 % confidence interval; OST = opioid substitution therapy. Values in bold indicate statistically

significant differences.

# Reference class: Class 2 “Satisfied and engaged”.
b Reference class: Class 1 “Satisfied yet burdened”.
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Table 3
Associations between covariates and latent classes.
Class Class 1
“Satisfied yet burdened” *

OR [95 %CI]

Class 3
“Not experiencing benefit”

Class 3
“Not experiencing benefit” *

OR [95 %CI] OR [95 %CI]

Female 1.08 [0.56, 2.10]
Age 0.99 [0.96, 1.01]
> Upper secondary education 1.03 [0.58, 1.82]
In work or training 1.21 [0.63, 2.33]
Living alone 1.08 [0.60, 2.33]
On sublingual buprenorphine tablets 0.51 [0.25, 1.04]
Treatment duration 1.07 [0.44, 2.58]

1.11 [0.51, 2.43]
1.00 [0.97, 1.03]
0.61 [0.31, 1.18]
0.81 [0.39, 1.68]
1.22[0.63, 2.36]
0.91 [0.39, 2.14]
0.29 [0.11, 0.77]

1.20 [0.59, 2.47]
0.99 [0.96, 1.02]
0.63 [0.35, 1.12]
0.98 [0.53, 1.81]
1.32 [0.75, 2.33]
0.47 [0.23, 0.95]
0.31 [0.14, 0.70]

Note.

OR = odds ratio; CI = 95 % confidence interval. Values in bold indicate statistically significant differences.

@ Reference class: Class 2 “Satisfied and engaged”.
b Reference class: Class 1 “Satisfied yet burdened”.

important implications for the development of more tailored and
responsive care strategies that align with the needs, resources, and
preferences of diverse patient groups.

4.1. Distinct subgroups of OST patients: Characteristics and implications

The Not experiencing benefit class represents a clinically vulnerable
subgroup characterized by low satisfaction with OST and limited
perceived therapeutic benefit, despite reporting only moderate levels of
internalized stigma. Shorter treatment duration, lower likelihood of
undergoing regular toxicology testing, and higher odds of recent heroin
use likely reflect earlier phases of treatment, during which stabilization
and therapeutic engagement have not yet been fully established
(O'Connor et al., 2020; Tran et al., 2012). The predominance of meth-
adone syrup in this class may further indicate a more intensive phase of
clinical supervision, as liquid formulations allow for flexible dose
titration and are commonly used in contexts requiring careful moni-
toring (Dematteis et al., 2017). Taken together, these findings under-
score the need for targeted interventions in this subgroup, aimed at
strengthening therapeutic engagement and support early stabilization.
Such strategies may improve treatment receptivity and create the con-
ditions necessary for considering alternative OST formulations.

The Satisfied yet burdened class included individuals who reported
high satisfaction with their current OST and perceived clear benefits in
terms of craving relief and relapse prevention. A defining feature of this
profile was the coexistence of internalized stigma (e.g., feelings of shame
or dirtiness, concealment of treatment, feeling unlike others) and func-
tional constraints (e.g., limitations on travel, employment, or family
engagement). Clinically, this pattern may reflect individuals who have
achieved clinical stabilization but continue to struggle with the long-
term psychosocial demands of the treatment. Within this class, higher
recovery capital was significantly associated with older age and being
engaged in work or training. Employment is a well-established protec-
tive factor in the recovery process, linked to increased structure, pur-
pose, and social integration (Lin et al., 2024). In contrast, the association
with older age diverges from prior research that highlight age-related
barriers to recovery (Cloud & Granfield, 2008; Sanchez et al., 2020).
An interpretative hypothesis for this result is that older participants may
reflect greater life stability and lower engagement in high-risk envi-
ronments. Having attained upper secondary education was associated
with increased odds of cocaine use. This result may reflect broader so-
cioeconomic trends, given that cocaine use tends to be more prevalent
among individuals from higher socioeconomic strata, typically charac-
terized by greater financial resources and higher levels of education (da
Silva Junior et al., 2024). Individuals on sublingual buprenorphine
within this class showed lower odds of heroin use, in line with prior
research indicating that this formulation may be associated with
improved treatment retention and lower likelihood of illicit opioid
consumption (O'Connor et al., 2020). Taken together, these findings

suggest that individuals in this class may represent a relatively stable
segment of the OST population who nonetheless remain at risk of stag-
nation or disengagement unless treatment approaches evolve to better
align with patients' aspirations for autonomy, social integration, and
broader recovery goals.

The Satisfied and engaged class included individuals reporting high
satisfaction across all treatment domains, including craving relief,
relapse prevention, and support for meaningful personal goals. This
profile likely reflects a well-stabilized segment of the OST population in
which both pharmacological and psychosocial needs are being met.
Compared to the Not experiencing benefit class, these individuals had
longer treatment duration — a pattern that may reflect a greater treat-
ment stability (Saloner et al., 2018) — and were more likely to receive
sublingual buprenorphine. Notably, individuals in this class expressed
the strongest appreciation for regular clinic-based contact with care
providers, suggesting a positive and supportive therapeutic alliance.
While such engagement can be an important protective factor, it may
also reflect an ongoing reliance on external structure as a source of
stability. Should this be the case, developing care pathways that grad-
ually foster self-management and autonomy, while maintaining a sense
of support, may be key to promoting long-term recovery (Bjornestad
et al., 2019; SAMHSA, 2012).

It is noteworthy that living alone emerged as a consistent risk factor
across all three classes. This condition remained a potent vulnerability
even among patients reporting high engagement and satisfaction. Spe-
cifically, living alone was associated with higher odds of heroin use and
lower recovery capital in the Not experiencing benefit class, higher odds of
cocaine use in the Satisfied yet burdened class, and higher odds of heroin
use in the Satisfied and engaged class. These findings underscore the
importance of social connectedness in sustaining long-term recovery,
consistent with the Social Model Identity of Recovery (SIMOR, Best
et al., 2016).

4.2. Interest in novel OST options across identified subgroups of patients
and clinical implications

Across the total sample, interest in novel OST formulations varied
considerably, reflecting both treatment history and patients' psychoso-
cial positioning within the care process. Individuals currently treated
with methadone syrup expressed greater interest in these alternatives
across all classes. In contrast, extended-release buprenorphine formu-
lations elicited more selective patterns of interest, which varied both
across latent classes and according to individual characteristics. Interest
in the monthly depot was highest among individuals in the Satisfied yet
burdened class and lowest among those in the Satisfied and engaged class.
Within the Satisfied yet burdened class, female participants were more
likely to express interest in the monthly depot, particularly among those
receiving sublingual buprenorphine. For women in particular, the depot
may be more acceptable than the implant due to its lower perceived
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Table 4
Associations between covariates and distal outcomes within each latent class.
Outcome Covariate Satisfied Satisfied Not
yet and experiencing
burdened engaged benefit
b/ OR b/ OR b/ OR [95 %
[95 %CI] [95 %CI] CI]
—-1.55 -0.13
[-5.05, [-5.20, —3.40
Recovery capital Female 1.95] 4.93] [-8.28, 1.49]
0.19 —0.05
[0.06, [-0.27, —0.02
Age 0.33] 0.17] [-0.23, 0.19]
> Upper 0.21 —-2.16
secondary [-2.48, [-5.73, —2.03
education 2.90] 1.41] [-5.97, 1.90]
3.63 2.35
In work or [0.56, [-1.49, 1.67 [-3.55,
training 6.71] 6.20] 6.89]
—0.45 0.74 —6.96
[-3.21, [—2.92, [—11.35,
Living alone 2.31] 4.40] —2.58]
On sublingual 0.87 —1.05
buprenorphine [-2.18, [-5.30, 3.32 [-2.12,
tablets 3.92] 3.20] 8.76]
1.51 1.01
Treatment [-3.27, [—4.99, 1.51 [—4.04,
duration 6.28] 7.01] 7.06]
Regular
toxicology 0.44 0.49
testing in the [0.17, [0.13, 0.46 [0.12,
past 3 months Female 1.16] 1.81] 1.74]
0.94 0.98
[0.90, [0.92, 1.04 [0.99,
Age 0.99] 1.04] 1.08]
> Upper 2.84 1.32
secondary [1.14, [0.51, 1.36 [0.47,
education 7.04] 3.44] 3.98]
0.81 1.29
In work or [0.33, [0.39, 2.62 [0.81,
training 1.98] 4.27] 8.40]
1.65 0.87
[0.67, [0.33, 0.52 [0.17,
Living alone 4.05] 2.28] 1.57]
On sublingual 1.92 1.33
buprenorphine [0.77, [0.34, 0.81 [0.24,
tablets 4.79] 5.15] 2.79]
1.23 1.15
Treatment [0.30, [0.23, 4.10 [1.15,
duration 4.99] 5.86] 14.69]
0.34 0.01
Heroin use in the [0.10, [0.00, 1.54 [0.41,
past 3 months Female 1.17] 1.06] 5.83]
0.97 0.95
[0.93, [0.85, 0.98 [0.93,
Age 1.01] 1.06] 1.02]
> Upper 1.79 2.63
secondary [0.67, [0.35, 0.91 [0.28,
education 4.77] 19.89] 2.93]
0.53 5.11
In work or [0.18, [0.67, 3.28 [0.84,
training 1.60] 39.27] 12.74]
1.36 53.13
[0.54, [3.10, 3.62 [1.00,
Living alone 3.40] 911.34] 13.12]
On sublingual 0.04 0.46
buprenorphine [0.00, [0.05, 0.57 [0.14,
tablets 0.56] 4.771 2.38]
0.40 0.22
Treatment [0.08, [0.02, 0.12 [0.03,
duration 1.88] 2.39] 0.48]
Cocaine use in 1.27 0.51
the past 3 [0.55, [0.15, 0.79 [0.24,
months Female 2.97] 1.70] 2.56]
0.97 0.96
[0.93, [0.91, 1.00 [0.95,
Age 1.01] 1.02] 1.06]
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Table 4 (continued)

Outcome Covariate Satisfied Satisfied Not
yet and experiencing
burdened engaged benefit
> Upper 2.17 0.52
secondary [1.02, [0.20, 0.40 [0.13,
education 4.61] 1.40] 1.23]
0.69 3.04
In work or [0.28, [0.88, 0.81 [0.21,
training 1.72] 1.50] 3.04]
2.70 2.37
[1.27, [0.87, 2.29 [0.75,
Living alone 5.72] 6.47] 6.96]
On sublingual 0.93 0.76
buprenorphine [0.42, [0.20, 0.10 [0.02,
tablets 2.07] 2.89] 0.50]
0.47 0.91
Treatment [0.12, [0.19, 0.29 [0.07,
duration 1.81] 4.32] 1.16]
Interest in 2.00 1.05
methadone Female [0.69, [0.34, (1)'32][0'18’
tablets 5.84] 3.27] :
1.02 1.00
Age [0.98, [0.94, 1'32][0'96’
1.06] 1.07] :
> Upper 1.12 0.93
secondary [0.50, [0.33, (1)'321[0‘25’
education 2.50] 2.59] :
1. .82
In work or 63 0.8 1.70 [0.53,
trainin 0.61, [0.24, 5.45]
& 4.33] 2.79] :
1.15 0.65
1.2 .
Living alone [0.51, [0.24, 3 331[0 46,
2.59] 1.81] .
On sublingual 0.06 0.04
buprenorphine [0.02, [0.00, 8;;] [0.04,
tablets 0.20] 0.43] :
Treatment 0.60 0.91 3.51 [0.93,
duration 0.16, [0.16, 13.18]
2.18] 5.29] :
Interest in
weekly 1.81 0.36 0.95 [0.25,
buprenorphine Female [0.76, 10.08, 3.56]
prenorp 4.36] 1.70] :
depot
0.97 0.92
Age [0.93, [0.85, 1.8;[0.96,
1.01] 1.00] !
> Upper 1.43 2.67
secondary [0.63, [0.96, g.gz][o.%,
education 3.27] 7.45] )
In work or 0.87 0.30 2.61 [0.61,
trainin. 10.36, 10.08, 11.21]
& 2.12] 1.13] :
0.63 1.12
Living alone [0.27, [0.35, ;’;5][0'31’
1.48] 3.63] '
On sublingual 2.08 0.70
buprenorphine [0.86, [0.13, (2)'23][0'08’
tablets 5.01] 3.68] !
Treatment 1.19 4.41 0.24 [0.05,
duration 0.2, [0-34, 1.18]
4.83] 7.94] :
Interest in
monthly 2.73 0.34 0.61 [0.17,
buprenorphine Female [1.05, [0.09, 2.20]
prenorp 7.06] 1.23] .
depot
0.98 0.95
Age [0.94, [0.89, 1'32][0'96’
1.02] 1.01] :
> Upper 1.57 2.04
secondary [0.65, [0.80, 2';2][0'71’
education 3.81] 5.20] :
In work or %0656 4 ([)65159 1.11 [0.34,
training 5.08] 1.63] 3.61]
0.50 0.98
Living alone [0.19, [0.37, 322] [0.07,
1.32] 2.62] '

(continued on next page)
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Table 4 (continued)

Outcome Covariate Satisfied Satisfied Not
yet and experiencing
burdened engaged benefit
On sublingual 6.79 3.15
buprenorphine [2.70, [0.82, g.gz][OJG,
tablets 17.10] 2.01] )
Treatment 0.60 3.68 1.57 [0.41,
duration [0.14, [0.50, 5.95]
2.50] 7.24] :
Interest in 1.30 0.18
buprenorphine Female [0.49, [0.04, ;'23][0'30’
implant 3.43] 0.84] :
1.02 0.93
Age [0.97, [0.86, 1'8;][0'95’
1.07] 1.00] !
> Upper 1.65 2.85
secondary [0.66, [1.09, ;'38][0'43’
education 4.12] 7.48] :
In work or 0.95 0.86 0.27 [0.05,
trainin, [0.34, [0.25, 1.46]
& 2.651 3.01] :
0.45 1.09
Living alone [0.16, [0.37, 2;2] [0.02,
1.23] 3.21] '
On sublingual 2.69 0.60
buprenorphine [1.14, [0.12, g'gg][o'44’
tablets 6.33] 2.92] .
Treatment 0.29 1.46 1.29 [0.24,
duration [0.07, [0.92, 7.00]
1.31] 9.10] .

Note. OR = odds ratio; CI = 95 % confidence interval. Values in bold indicate
statistically significant differences.

invasiveness. Indeed, prior research has shown that women are more
likely than men to prioritize concerns related to bodily control,
discomfort, and procedural burden when considering invasive medical
interventions (Ziefle & Schaar, 2011).

While overall interest in the buprenorphine implant was slightly
higher in the Satisfied yet burdened class than in the Satisfied yet burdened
class, the correlates differed between groups. In the Satisfied and engaged
group, interest was linked to being male and having upper secondary
education. Greater health literacy may favor openness to long-acting,
low-maintenance treatments requiring sustained commitment (Neale
et al., 2019). Conversely, in the Satisfied yet burdened class, interest was
mainly associated with ongoing sublingual buprenorphine use, possibly
reflecting a wish to ease the daily demands of treatment. Notably, in the
Not experiencing benefit class, interest in the monthly depot and implant
was significantly lower among individuals living alone. Our results are
consistent with the literature highlighting that readiness for long-acting
treatments requires advance planning, trust in continuity of care, and a
supportive home environment to manage reduced clinical contact
(Neale et al., 2018, 2023). Rather than reflecting a lack of interest per se,
this pattern may indicate underlying psychosocial barriers that limit the
acceptability of extended-release options among more vulnerable seg-
ments of the OST population.

Taken together, these findings may help inform the clinical use of
novel OST formulations. Methadone tablets may benefit those on
methadone syrup, while long-acting buprenorphine options appear
more suitable for clinically and psychosocially stable individuals. The
monthly depot may be especially appropriate for patients experiencing
stigma or daily treatment burden - particularly women on sublingual
buprenorphine — while the implant may align with profiles marked by
high engagement, autonomy, and health literacy. For patients with
greater instability, reduced social support, or ongoing substance use,
priority should be given to strengthening engagement and support
before transitioning to less containing treatments.
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4.3. Limitations

This study has several limitations. The cross-sectional design pre-
cludes causal inference regarding the observed associations between
latent class membership, covariates, and outcomes. Future longitudinal
research is needed to examine how patient perceptions and OST pref-
erences evolve throughout the course of treatment and in response to
clinical progression. Importantly, individuals may move between pro-
files over time. Future studies could investigate the extent to which in-
dividuals shift between profiles over time and identify possible patterns
of transition. Although conducted across six addiction services, all were
located in a single Italian region, which may limit generalizability to
other contexts with differing service structures or patient populations.
The LCA relied on items developed specifically for this study rather than
on validated scales. While this limits comparability with other research,
item development was informed by a targeted literature review and
clinical consultation to ensure relevance to the Italian public treatment
system. In addition, the overrepresentation of methadone syrup re-
cipients may have shaped the class structure, potentially under-
representing experiences specific to buprenorphine treatment, despite
its inclusion as a covariate in auxiliary models. Skewed distributions in
several outcome indicators — particularly those related to misuse and
diversion - restricted their inclusion in the multivariate analysis. The use
of dichotomized items, though necessary for estimation, may have
limited the sensitivity of the LCA to subtle variations in patient per-
ceptions. The questionnaire was not tested with patients prior to data
collection, which may limit its psychometric robustness. However, its
content was conceptually grounded in previous qualitative research on
patients' experiences with different OST formulations, from which key
themes and items were derived, and it was further refined in consulta-
tion with addiction medicine professionals to ensure clinical relevance
and clarity. Finally, preferences for novel formulations were based on
self-reported interest following brief standardized descriptions. As such,
responses reflect perceived acceptability rather than actual experience
and may have been influenced by limited familiarity with these options.

5. Conclusions

By integrating patient-reported perceptions, satisfaction, and
treatment-related burdens, this study offers a novel, person-centered
typology of individuals receiving OST within the Italian public health
system. The identification of clinically meaningful subgroups — each
with distinct needs, risks, and levels of receptivity to alternative for-
mulations — provides a critical foundation for more responsive and
individualized care strategies. These findings underscore the value of
going beyond clinical stabilization alone, promoting treatment models
that acknowledge the broader dimensions of patient engagement and
satisfaction within the care experience.
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