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Abstract

Background and aim—Experience of stigma towards methadone maintenance treatment
(MMT) may be a barrier to use of this treatment by people with opioid use disorder. We evaluated
the factor structure, internal reliability, construct, and criterion validity of a theory-based stigma
measure, the Methadone Maintenance Treatment Stigma Mechanisms Scale (MMT-SMS) and
compared this with the Substance Use Stigma Mechanism Scale SU-SMS.

Design—Surveys at the beginning and end of a prospective study together with records of drug
use and treatment attendance during that study.

Setting—Community methadone clinic in the Northeastern US.

Participants—Ninety-three participants who were receiving MMT; average daily methadone
dose was 84.8mg/day (SD=28.4mg/day).

Measurements—The MMT-SMS uses a self-report questionnaire to assess three dimensions
reflecting experiences of anticipated (9 items), enacted (9 items), and internalized stigma (7 items)
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specifically related to receiving MMT. Anticipated and enacted scales include three stigma source
subscales (family, employers, healthcare workers; 3 items each). Responses are recorded on a 5-
point Likert-type scale, then averaged to produce the MMT-SMS scale/subscale scores. The SU-
SMS is a self-report questionnaire to assess experiences of anticipated, enacted, and internalized
stigma regarding substance use history. Both scales were administered at the final parent study
visit. Other measures included were assessed in the parent study and used to assess lifetime and
recent MMT (e.g. current MMT dose) and drug use experiences (e.g. past 30-day heroin
injection).

Findings—The MMT-SMS demonstrated good internal reliability (a=0.806—0.952 for
components). Confirmatory factor analysis supported the 7-factor scale structure, distinguishing
between experiences of anticipated, enacted, and internalized stigma, and anticipated and enacted
stigma source subscales (family, employers, healthcare workers) (RMSEA=0.076, 90%C1=0.061—
0.090, p-close=0.003; CFI=0.974; TLI=0.971). Construct validity helped distinguish the MMT-
SMS from established substance use stigma constructs. Criterion validity observed associations
with substance use experiences while on MMT, likely to predict future MMT success. Internalized
MMT stigma was uniquely associated with daily MMT dose. Regarding criterion validity:
anticipated MMT and enacted substance use stigma were associated with past 30-day heroin
injection, MMT stigma uniquely associated with opioid use behaviors while receiving MMT, and
substance use stigma broadly associated with injection-related behaviors.

Conclusions—The Methadone Maintenance Treatment Stigma Mechanisms Scale appears to be
a reliable measure of methadone maintenance treatment stigma with robust validity in a sample of
persons with opioid use disorders receiving methadone maintenance treatment.

Keywords

stigma; methadone maintenance treatment; medication-assisted treatment; opioid agonist
treatment; opioid substitution therapy; opioid use disorder; persons who inject drugs

INTRODUCTION

With an estimated 35 million people who use opioids worldwide,! there is an urgent need to
improve access to pharmacologic treatments for opioid use disorder (OUD). Medication-
assisted treatment (MAT) encompasses several types of medications (i.e., methadone,
naltrexone, buprenorphine). Methadone is one of the oldest most commonly used treatments,
shown to be cost-effective, and improves long-term physical and social outcomes for persons
living with an OUD (PLWOUD).2-5 Despite substantial evidence and initiatives to scale up
methadone maintenance treatment (MMT) access, methadone remains underutilized.® Social
stigma has been highlighted as a substantial barrier to MMT utilization.”-8

Stigma is a social process involving discrediting and devaluation of individuals based on a
characteristic such as drug use,? resulting in status loss and discrimination when a person is
labeled with the stigmatized characteristic (i.e., person who uses drugs).10 Stigma leads to
the social and economic exclusion of stigmatized groups, including PLWOUD.!! Substance
use stigma is pervasive, contributing to a range of health and social disparities affecting
PLWOUD by shaping public attitudes towards public policy interventions and willingness to
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access or prescribe evidence-based treatment.12-14 Less is known about the stigma
PLWOUD experience once they are labeled as someone who has accessed or is accessing
MMT. Efforts to understand MMT stigma are needed to better optimize rapid MMT
expansion efforts and success. 116

The literature on stigma and MMT is primarily qualitative and documents perceptions of
MMT as an extension of substance use stigma into substance use treatment.1-27 Among
persons in substance use treatment and persons receiving MMT, experiencing greater
substance use stigma has been found to be associated with having more previous treatment
experiences, receiving MMT for longer periods of time, engaging in injection (vs. non-
injection) drug use, and more frequent heroin use.2228 |n addition, MMT stigma may hinder
persons from seeking or adhering to treatment.17:21.26.27.29 yet, the individual manifestations
of stigma associated with receiving MMT among PLWOUD may be distinct from substance
use stigma and remains underexplored.

Specifically, the measurement of MMT stigma has been poorly specified in the existing
literature. To date, MMT beliefs, attitudes, and interest in MMT among PLWOUD have
been examined without identifying an individual’s experience with MMT stigma.24.30-33
Yet, measuring the impact of MMT stigma on MMT outcomes will likely yield unique
points of intervention. Similarly, other studies with PLWOUD have not clearly specified
whether stigma was measured in relation to an individual’s substance use or MMT status,
22,34 or measured substance use treatment-related stigma more broadly without specifying
methadone as distinct from other treatment types.28:35-37 Further, measures have conflated
theoretically distinct stigma mechanisms within a single construct (i.e., not able to
disentangle the effects of stigma from others vs. oneself) and frequently include items
related to how one copes with stigma within the same construct as stigma itself.28:34.38

Theoretical Framework

The Stigma Framework uses stigma theory to parsimoniously articulate three distinct, but
related, mechanisms through which persons experience social stigma.39 Specifically, the
framework specifies that our understanding of how stigma contributes to poorer health
outcomes will be enhanced by measuring the unique effects of anticipated, enacted, and
internalized stigma mechanisms. The framework further hypothesizes that our understanding
of the relationships between anticipated and enacted stigma on context specific health
outcomes (e.g. MMT initiation vs. opioid abstinence) may be improved by distinguishing
between stigma sources unique to the target population(s).

Applied to receiving MMT, anticipated stigma reflects future expectations of being
stereotyped, encountering prejudice, or being discriminated against due to receiving MMT.
Enacted stigma reflects having encountered these experiences firsthand in the past.
Anticipated and enacted MMT stigma are perpetuated by others (i.e., stigma sources such as
family, employers, or healthcare providers). In contrast, the third stigma mechanism,
internalized stigma, reflects the endorsement and application of negative feelings and beliefs
about persons receiving MMT towards oneself. Previous research suggests that these stigma
mechanisms uniquely influence negative affective, behavioral, and physical health outcomes
among persons living with socially devalued characteristics.4941 To our knowledge, there
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are no validated measures of anticipated, enacted, and internalized stigma related to
receiving MMT among PLWOUD. This study aims to: 1) advance measurement efforts by
leveraging the Stigma Frameworkto develop and evaluate the Methadone Maintenance
Treatment Stigma Mechanisms Scale (MMT-SMS), and 2) compare the contributions of
MMT and substance use stigma scales in relation to MMT-related outcomes.

Scale Development

Informed by the Stigma Framework,3° the MMT-SMS was developed in parallel with the
Substance Use Stigma Mechanism Scale (SU-SMS) and the H/V Stigma Mechanisms Scale
(HIV-SMS) and implemented among persons receiving MMT, who use substances, and/or
persons living with HIV, respectively. As such, the a priori structure of these measures’
primary scales (anticipated, enacted, internalized) and subscales (anticipated and enacted
stigma sources) was guided by stigma theory, and an exploratory factor analysis was not
conducted. Both the SU-SMS and HIV-SMS are published elsewhere, and demonstrate
support for utilizing the Stigma Framework to develop valid, reliable, scales capable of
distinguishing between the three stigma mechanisms and distinct sources of anticipated and
enacted stigma, 4041

Developing and Piloting Item Content

Within this unified measurement structure; four unique stigma sources were originally
drafted for each of the three measures reflecting the types of individuals most proximal to
health-related outcomes (i.e. family members, healthcare workers, case managers/social
workers, and employers). These stigma sources were identified via qualitative work with
substance-involved persons living with HIV (PLWH) in the Bronx, NY, over half of whom
had a history of receiving MMT and/or were currently receiving MAT (methadone or
buprenorphine).#2 Item content for each measure was informed through their respective
literatures describing stigmatizing experiences. While the structure of the MMT-SMS and
SU-SMS is identical, item content aimed to reflect common stigmatizing experiences related
to receiving MMT (e.g. family members will think that I cannot recover) vs. engaging in
substance use (e.g. family members will think | cannot be trusteqd).

Once developed, the SU-SMS and HIV-SMS were piloted with 10 PLWH in the Bronx with
a history of substance use. The SU-SMS and MMT-SMS were piloted with 12 clients of the
methadone clinic affiliated with this study. Participants completed these measures via in-
depth cognitive interviews 43 to assess how individuals process and respond to each item
(e.g. relevance of items to personal experiences) and explore factors that may inhibit
accurate responses (i.e., social desirability concerns).2? The cognitive interviews produced
several changes to the scales. Of note, employers as a stigma source was removed for the
HIV-SMS and initial validation of the SU-SMS given high rates of PLWH who had a history
of substance use that were on HIV-related disability assistance and unable to seek
employment. Employers as a stigma source was retained in the MMT-SMS because
participants receiving methadone were largely not on disability and reported significant
concerns surrounding stigma from employers (e.g., having to miss work to access
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methadone). Compared to PLWH only a few female MMT clients with children reported
interactions with a case manager/social worker, thus this stigma source was only retained in
the HIVV-SMS. To best compare the psychometric properties MMT-SMS with the SU-SMS in
the methadone clinic sample, the employer items of the SU-SMS have been included in the
current analyses. Additionally, item content was slightly modified (e.g. amend adjectives
describing a stigmatizing experience).

The three revised measures were subsequently evaluated at these respective sites. Cognitive
interview participants were not part of the validation process. Institutional Review Board
approval was obtained for the scale development, cognitive interviewing, and scale
validation procedures of this sub-study.

Participants and Procedures

Measures

Participants for the MMT-SMS validation sub-study were recruited from a group-based HIV
prevention trial for individuals receiving outpatient MMT in the New England area (2012-
2013).44 Eligible participants were =18 years old, HIV-negative, diagnosed with an OUD,
and receiving daily MMT. At the parent study’s 12-month assessment, participants were
invited to complete supplemental stigma measures (MMT-SMS, SU-SMS) in English via
paper and pencil and received an additional $10 remuneration. Participants could either self-
administer the measures or elect to have them administered by a trained interviewer.
Additional data were obtained from the parent study’s baseline and follow-up assessments at
months 3, 6, and 12.

Sociodemographics—Baseline characteristics that were measured included participants’
age (continuous), gender assessed as male or female. Race/ethnicity was categorized as
being Latino (any race), non-Hispanic Black, non-Hispanic White, of another non-Hispanic
race (non-Hispanic Other). Primary language spoke at home was coded as English or
Spanish; no other languages were reported. Sexual orientation was reported as self-
identifying as heterosexual or non-heterosexual (Gay or Bisexual). Indicators of
socioeconomic status included baseline education (1=No GED/high school diploma,
0=GED/high school diploma or higher), income was categorized as earning less than $21k
(1) or more (0), and housing status (‘ what were your usual living arrangements in the past 30
aays?’was coded as unstable (1=controlled environment [jail, inpatient], residential drug/
alcohol treatment, or no stable arrangements) or stable (0= living alone or with someone you
know in a place that is rented or owned). Employment at baseline (Table 1) and month 12
(post-hoc analysis) was categorized as (1=yes, 0=no) being currently employed (working or
a student), unemployed, or on disability/SSI. A single baseline item asked (1=yes, 0=no), ‘/s
there someone other than you who uses drugs where you live or stay?’

Methadone Maintenance Treatment Stigma Mechanisms Scale—The 25-item
MMT-SMS (Table 2; Measure S1) measured experiences of anticipated (9-items; “Family
members will think that | cannot recover’), enacted (9-items; “ Employers have thought that |
am still a drug user”), and internalized stigma (7-items; *“/ feel ashamed of my methadone
treatment’) regarding their MMT status. Anticipated and enacted items differentiated
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between three stigma sources (family, employers, and healthcare workers). Responses were
given on a 5-point Likert-type scale; higher scores indicate greater MMT stigma.

Substance Use Stigma Mechanisms Scale—The 24-item SU-SMS (Measure S2)
measured experiences of anticipated (9-items; “Family members will think that | cannot be
trusted”), enacted (9-items; “Employers have discriminated against me”), and internalized
stigma (6-items; “ Having used alcohol/drugs makes me feel unclear’’) regarding their
substance use history. Anticipated and enacted items differentiated between three stigma
sources (family, employers, and healthcare workers). The current analysis retains the
employer stigma source subscales that were omitted in the initial published validation of the
SU-SMS.#1 Responses were given on a 5-point Likert-type scale; higher scores indicate
greater substance use stigma.

Drug use history—Number of years using opioids and lifetime injection drug use (1=yes,
0=no) was assessed at baseline. Data reported at months 3, 6, and 12 was used to calculate
the mean number of bags of heroin used in the past 12 months and a mean score for opioid
withdrawal symptoms experienced the week before each assessment (5-point Likert-type
scale: 0=not experiencing symptoms, 4=experiencing extreme symptoms). Recent opioid
use, measured at month 12, included having injected heroin in the past 6 months or past 30
days, and the proportion of urine toxicology results negative for opiates. Two urines were
collected each week. The proportion of toxicology results that were negative for opioids was
calculated for the 48 tests collected between months 6 and 12. Readiness to reduce opioid or
cocaine use (2 items) or adopt safer injection behaviors when injecting (2 items; not sharing
needles; using a clean/new needle) was assessed at month 12. Responses were given on a 4-
point Likert-type scale, where a lower number reflected less readiness to change the target
behavior (1=Pre-contemplation, 4=Maintenance). Participants who did not report injection
behaviors were not asked items regarding readiness to change injection behaviors.
Responses were then averaged to reflect participants’ overall readiness to change across
these two respective domains.

MMT history—~Participants reported any previous use of MAT (including MMT) and the
number of times they had previously enrolled in any MAT program (0=no prior MAT
history) at baseline. Participants’ current methadone dose (mg/day) was abstracted from the
clinic’s records at month 12.

Statistical Analysis

Descriptive statistics were used to characterize the study sample. MMT-SMS and SU-SMS
item responses were averaged to create composite scores for each stigma mechanism scale
and stigma source subscale. To facilitate comparisons of the MMT-SMS and the SU-SMS in
this sample, all reliability and validity statistics were conducted for both measures,
respectively.

Cronbach’s Alpha, a measure of internal consistency, assessed the reliability of the stigma
mechanism scales and stigma source subscales.
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Confirmatory Factor Analysis (CFA) tested the structural validity of the hypothesized 7-
factor structure (Figure 1) for the three primary stigma mechanisms (2" order scales:
anticipated, enacted, internalized) and three stigma sources within the anticipated and
enacted mechanisms (15t order subscales: FAM, EMP, HCW). Analyses were conducted in
MPIus 7.0 based on a covariance matrix using maximum likelihood (ML) estimation.*
Correlated error variance was specified for experiences of anticipated and enacted stigma
reported from the same stigma source (e.g. anticipated and enacted stigma from employers).
Given potential concerns regarding our sample size and the number of items included in our
CFA,; sensitivity analysis was conducted removing 10 items to better inform the precision of
our observed fit indices.

Structural, construct, and criterion validity were assessed via Pearson’s r and Kendall’s Tau-
b to examine associations between the two stigma measures and continuous or binary/count
variables, respectively. Evidence of construct validity was assessed via convergent and
discriminant correlations between the stigma measures and theoretically related, but distinct
constructs.

The MMT-SMS and SU-SMS did not have missing data. The number of participants with
missing baseline demographics or 12-month follow-up data was small (< 10 participants).
This was managed using pairwise deletion. Changes in sample sizes are noted in the tables
where relevant.

Specific to the MMT-SMS, we sought to explore whether anticipated and enacted MMT
stigma would be observed among those living with someone who still uses drugs. An
additional association of interest was whether one’s length of time using opioids or having
injected drugs would be associated with MMT stigma. We aimed to assess whether different
stigma mechanisms (anticipated, enacted, internalized) would be differentially associated
with having a MAT history and current daily methadone dose. Given that MMT can signal to
others that an individual has an OUD, we expect experiences of substance use and MMT
stigma as measured by the MMT-SMS and SU-SMS, respectively, to be related but distinct
constructs. To assess the criterion validity of the MMT-SMS in understanding MMT-related
outcomes, we assessed whether MMT stigma was associated with lower readiness to reduce
drug-related behaviors and having engaged in greater opioid use while on MMT. These
associations were also examined in relation to the SU-SMS to further compare the
contributions of both scales in relation to MMT-related outcomes.

Post-hoc analyses were conducted to examine whether the observed associations between
enacted MMT and substance use stigma from employers on the proportion of urine
toxicology tests negative for opioids varied by employment status (employed, unemployed,
on disability).

Participant characteristics

Ninety-three participants completed this cross-sectional sub-study. Participants reflected the
affiliated methadone clinic’s patient population (Table 1). On average, participants were 38
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years old (range: 20-56), half were male, most were non-Hispanic white (67.7%), and
identified as heterosexual (91.7%). Approximately one-third had less than a high school
education (32.3%). Most were unemployed (73.8%) earning less than $20,000 a year
(88.1%), but stably housed (90.5%). No significant (p<0.10) or clinically meaningful
differences were observed for participants’ responses to the MMT-SMS on their
randomization to the parent-study’s intervention or wait-list control arm.

Structural Validity

The 7-factor model converged suggesting good model fit to the observed data
(RMSEA=0.076, Cl 90%=0.061-0.090, p-close=0.003; CFI1=0.974; TLI1=0.971; Figure 1).
Standardized factor loadings of the individual MMT-SMS items were significantly
(p<0.001) and substantially (factor loadings range: 0.692-0.993) associated with their
hypothesized construct(s) (Table 2). The model explained a substantial amount of item
variance comprising the anticipated (R? =0.479 — 0.974), enacted (R =0.722 — 0.902) and
internalized (R% =0.739 — 0.899) hypothesized constructs. Modification indices suggest that
model fit would not be improved by altering the hypothesized 7-factor model. In our
sensitivity analysis, good model fit (RMSEA=0.066, Cl 90%=0.039-0.090, p-close=0.143;
CF1=0.988; TLI1=0.985) and strong factor loadings were maintained (range: 0.754-0.978).
Combined, these data indicate that the MMT-SMS is a structurally valid measure.

The associations between the MMT-SMS stigma mechanism scales and stigma source
subscales provide further support for the hypothesized 7-factor structure (Table 3).
Specifically, the correlations between the anticipated and enacted stigma scales are
significant, but below the 0.800 threshold, indicating that the two scales are measuring
closely related but distinct constructs.*6 In contrast, the correlations between internalized
stigma and anticipated and enacted stigma is significant but modest in effect size (r<0.5),
indicating internalized stigma is less closely related to anticipated and enacted stigma as
hypothesized by the Stigma Framework:3® Similarly, the correlations between the
anticipated and enacted stigma mechanisms subscales are significant but of moderate to
large effect size (r=0.353-0.698), indicating the respective subscales generally capture
distinct stigma-related experiences from each stigma source. The one exception being
anticipated and enacted MMT stigma from HCW which exceeded the 0.800 threshold
suggesting those in this sample who have experienced MMT stigma in the healthcare context
anticipate it will occur again in the future.

Scale Reliability and Mean Levels of MMT Stigma

High internal consistency was achieved across all MMT-SMS scales (a=0.886-0.952) and
stigma source subscales (a.=0.806-0.933) (Table 4). Modification indices suggested the
internal reliability of the anticipated and the enacted stigma subscales from family and
healthcare workers, respectively, might be slightly improved with the removal of one item.
This improvement was not deemed clinically or psychometrically meaningful, and these
items were retained in the final scales.

Overall, participants reported moderate levels of anticipated (M=2.85, SD=0.089), enacted
(M=2.55, SD=0.93), and internalized (M=2.33, SD=1.04) MMT stigma. For both anticipated
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and enacted mechanisms, experiences of stigma from family members were greatest,
followed by healthcare workers, then employers. Results indicate the MMT-SMS is an
internally reliable measure among persons receiving MMT.

Construct Validity

Greater anticipated and enacted MMT stigma were experienced among those currently
living with someone who uses drugs (Table 5). One’s length of time using opioids was not
associated with MMT stigma. Lifetime injection history was only modestly associated with
enacted MMT stigma. Similarly, stigma mechanisms were not associated with a prior MAT
history. Greater internalized MMT stigma was associated with having a lower daily
methadone dose.

The MMT-SMS was significantly associated with the corresponding SU-SMS stigma
mechanisms scales and stigma source subscales. Effect sizes were predominantly moderate
suggesting the two measures are assessing MMT and substance use stigma as distinct
experiences. The largest effect sizes emerged for both anticipated (r=0.722) and enacted
stigma (r=0.739) from healthcare workers, suggesting that an individual’s methadone status
may directly relate to healthcare providers’ perceptions of them as substance users compared
to other stigma sources.

Criterion Validity

Greater enacted MMT stigma from family members was significantly and uniquely
associated with a lower readiness to reduce drug use or engage in safer injection behaviors
(Table 6). Greater anticipated MMT stigma, particularly from family members, was
significantly associated with greater heroin use and experiences of opioid withdrawal while
on methadone over the previous 12 months. Experiences of MMT stigma were not
associated with having injected heroin in the past 6-months, but anticipated MMT stigma
was significantly associated with having injected heroin among those who injected in the
past 30 days. Experiencing greater enacted MMT stigma, particularly from employers, was
associated with a higher proportion of urine toxicology results negative for opioids in the
past 6 months.

Comparing MMT and Substance Use Stigmas

In this sample, both the MMT-SMS and SU-SMS demonstrated good reliability and validity.
The SU-SMS, inclusive of the employer stigma source subscale, maintained structural
validity (see supplemental material 3: Figure 2, Tables 7-8) and high internal consistency
across all stigma mechanisms (a=0.872-0.932) and stigma sources (a=0.804-0.939; Table
4). Compared to the MMT-SMS, experiences of substance use stigma were slightly higher
on average, particularly internalized stigma, anticipated stigma from employers, and enacted
stigma from family members (Table 4).

As demonstrated in the correlation matrix (Table 5), the MMT-SMS and SU-SMS
demonstrate good construct validity distinguishing between experiences of MMT vs.
substance use stigma. Both scales had relatively similar patterns of association with the drug
use and MAT use constructs, likely reflecting the similarities in the two scales converging
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around substance use and related treatment options. Notably, only internalized MMT stigma
was associated with current methadone dose.

In terms of criterion validity (Table 6), the two scales were more differentiated. Specifically,
MMT stigma was uniquely associated with cumulative opioid experiences while receiving
MMT in the past 12 months. Having injected heroin in the past 30 days was associated with
anticipated MMT stigma, as well as enacted and internalized substance use stigma. While
enacted MMT stigma from family members was associated with readiness to change
substance use behaviors more broadly, substance use stigma was uniquely associated with
lower readiness to change injection-related behaviors. Both enacted MMT and enacted
substance use stigma, from employers was associated with having a higher proportion of
urine toxicology tests negative for opioids in the past 6-moths. In post-hoc analyses, the
association for enacted MMT stigma from employers did not hold among those who were
employed (r=0.264, p=0.266; n=20), unemployed (r=0.232, p=0.126; n=45), or on disability
(r=0.017, p=0.948; n=17) at month 12. The association for enacted substance use stigma
from employers was significant only among those on disability (r=0.697, p=0.008;
employed: r=0.200, p=.399; unemployed: r=0.291, p=0.052) at month 12.

DISCUSSION

The current study offers initial evidence that the MMT-SMS is a valid and reliable measure
of MMT stigma among persons receiving MMT. To our knowledge, this is the first study to
evaluate the psychometric properties of a MMT stigma scale designed to differentiate
between three well established manifestations of stigma (anticipated, enacted, internalized)
across distinct stigma sources (family, employers, healthcare workers). Content and criterion
validity suggests that MMT stigma is distinct from substance use stigma; internalized MMT
stigma alone was associated with daily MMT dose.

MMT and substance use stigma appear to play unique roles in undermining MMT-related
success. Specifically, anticipated MMT stigma was associated with opioid use, including
recent injection of heroin, for participants receiving MMT. In comparison, substance use
stigma had broader associations with injection behaviors, including recent injection while
receiving MMT and lower readiness to reduce injection risk behaviors. Collectively, the
observations across these domains indicate that stigma-reduction interventions to improve
MMT success may need to co-address MMT and substance use stigmas. Future work is
needed to illuminate the intersecting processes of these two stigmas,*’48 their respective
effects on the initiation and retention of PWOUD in MMT over time, and continued
substance use behaviors in the context of MMT.

While research on MMT stigma is limited, prior work has predominantly studied it as a
continuation of substance use stigma among persons in treatment, versus stigma uniquely
related to methadone.17-27.29.49.50 Qur findings indicate that PLWOUD receiving MMT are
likely contending with substance use and MMT stigma as two distinct but intersecting forces
versus merely a continuation of one stigmatized identity. Aligned with efforts to support
treatment options for PLWOUD in the US,> the MMT-SMS could help inform efforts to
reduce stigma’s impact on MMT access and improve MMT retention. The MMT-SMS could
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measure changes in MMT stigma as an outcome of MMT stigma reduction interventions
which are currently limited to advocacy programs targeting patient-provider education and
New York City’s recent public health campaign to promote MAT engagement, “Living
Proof®.52/53

Future prospective work with the MMT-SMS should examine the unique predictive
contributions of these three stigma mechanisms. For example, examining whether greater
internalized MMT stigma is associated lower MMT dose because the patient is being
prescribed an inadequate dose that leads to feelings of shame because they perceive their
treatment efforts are not working, or if patients with greater shame towards their MMT seek
out lower MMT doses. The Stigma Framework has been used to guide HIV stigma research,
identifying how stigma mechanisms impact physical, emotional, and behavioral health.40
Similar applications likely exist for the MMT-SMS. Previous research in Taiwan observed
that greater perceived criticism from family members was associated with significantly
lower MMT retention.>* In this study, we found that a lower readiness to reduce substance
use among participants was significantly associated with enacted MMT stigma from family.
Greater anticipated MMT stigma from family members was also significantly associated
with greater heroin use and self-reported opioid withdrawal over a 12-month period of
receiving MMT. The MMT-SMS could help inform our understanding of family
relationships among PLWOUD on maximizing the long-term therapeutic effects of MMT.

Improvement in employment status is an important MMT outcome.5%:56 We observed that
experiencing greater enacted MMT stigma or substance use stigma from employers was
associated with negative urine toxicology tests for opioid use. In post-hoc analyses this
association was only maintained for PWOUD on disability who had prior experiences of
substance use stigma from employers. Our study was not designed to investigate differences
in stigma experiences by employment status; thus, caution should be used in interpreting
these results. Additional research is needed to elucidate the relationship between enacted
MMT and substance use stigma from employers and MMT outcomes.

This study has several limitations despite the MMT-SMS’s theoretical and psychometric
strengths. First, our relatively small sample size approached the ideal range for confirmatory
factor analysis,>’ yet achieved good model fit despite being modestly underpowered. As a
cross sectional validation study, we were unable to assess test-retest reliability. Our sample
was also limited to PLWOUD enrolled in MMT over a 12-month period in the Northeastern
US and may not be generalizable to other US or international settings. Therefore, the MMT-
SMS would benefit from being assessed at multiple time points in larger samples of MMT-
experienced populations, including those not currently receiving MMT, with greater
diversity in terms of age (younger persons with a history of MMT), culture/language, sexual
orientation, opioid type (prescription, heroin), and route of administration (pills, recent
injection).

The MMT-SMS is specific to MMT stigma. Current efforts to widely expand MAT access
include a focus on other pharmaceutical treatments for OUD (i.e. buprenorphine,
naltrexone), and future research will require an understanding of whether the MMT-SMS
can be adapted to these other treatment modalities. Some important differences may exist
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between these treatment options. Therefore, current research from our group is adapting the
MMT-SMS to examine this measures’ performance among buprenorphine patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Structural Validity: 7-factor latent variable measurement model with standardized factor
loadings (SE) (N=93). MMT-SMS items (Table 2) correspond to the item numbers that
appear in boxes (observed variables), MMT-SMS latent factors appear as circles, and
measurement error variance ‘e’ is represented for each MMT-SMS item and first order
factor. Stigma sources are: FAM=Family members, EMP=Employers, HCW=Healthcare
Workers.
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Table 1.
Participant characteristics (N = 93)
n (%) M (SD) Range

Age 38.10 (10.21) 20-56
Gender

Male 47 (50.5%)

Female 46 (49.5%)
Race/Ethnicity

Latino 13 (14.0%)

Non-Hispanic Black 13 (14.0%)

Non-Hispanic White 63 (67.7%)

Non-Hispanic Other 4 (4.3%)
Primary Language

English 88 (94.6%)

Non-English 5 (5.4%)
Sexual Orientation§

Heterosexual 77 (91.7%)

Gay or Bisexual 7(8.3%)
SES Factors

No GED or HS Diploma 30 (32.3%)

Unemployed§ 62 (73.8%)

On disability/ss1® 17(20.2%)

Income < $20K/yr.§ 74 (88.1%)

Unstable housing last 30 days§ 8(9.5%)
Drug Use History

No. Years Opioid Use 14.10 (9.53) 1.00 - 37.00

Live with active user(s) 28 (30.1%)

Lifetime Injection 73 (78.5%)
MMT Status

Previous MAT History 82 (88.2%)

No. Times Previously on MAT 2.16 (1.84) 0.00 - 11.00

Current Methadone Dose (mg/day) 84.80 (28.39) 25.00 - 160.00
Readiness to Change

Reduce Drug Use (heroin, cocaine) 4.67 (1.38) 2.00-6.50

Use New/Clean Needle 4.05 (1.20) 1.00-6.50
Cumulative Opioid Experiences Last 12 Months

Mean No. Bags Heroin 1.90 (4.48) 0.00 - 19.50

Mean Opioid Withdrawal 0.42 (0.63) 0.00 - 3.00
Recent Opioid Use

% Negative UTox Last 6 mo. 81.75(23.94)  0.00 - 100.00
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n (%) M (SD) Range
§ 18 (21.4%)

Injected Heroin Last 6 mo.

0,
Injected Heroin Last 30 days§ 9 (9.7%)

§9 participants had missing values on this variable. GED= general education diploma. HS= high school. SSI= supplemental security income. K=
thousand; Yr.= year. No. = number of. mg = milligrams. Mo.= months. Unstable Housing= reported staying in a controlled environment [jail,
inpatient, residential treatment], or no stable arrangement. MMT= methadone maintenance treatment. MAT= medication-assisted treatment
(includes methadone, buprenorphine, LAAM). UTox= urine toxicology test for opioids.
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