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Abstract: A sample of heroin users (1 = 250) in methadone maintenance treatment (MMT) was used
in this cross-sectional study to clarify the mechanisms of the effects of stigma on quality of life (QoL)
through psychological distress and social functioning. All the participants had their self-stigma,
psychological distress, social functioning, and QoL measured. Psychological distress and social
functioning were proposed to be mediators between self-stigma and QoL. Several linear models
using structural equation modeling were conducted to examine the mediated effects. The negative
effects of self-stigma on QoL were significantly mediated by psychological distress, as self-stigma
directly and significantly influenced psychological distress, but not social functioning. This study
demonstrated a linear model describing the effects of self-stigma on QoL for opioid-dependent
individuals; psychological distress was also an important mediator between self-stigma and their
QoL. Clinicians were able to notice the importance of reducing self-stigma for opioid-dependent
individuals according to the following results: higher levels of self-stigma were associated with high
psychological distress, decreased social functioning, and impaired QoL. Our mediation findings
suggest that treating psychological distress is better than treating social functioning if we want to
eliminate the effects of self-stigma on QoL for heroin users.
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1. Introduction

Research and discussion on stigma grew substantially after Goffman [1] (p. 3) defined stigma
as an “attribute that is deeply discrediting.” Since then, different types of stigma have been defined
according to different systems. For example, Livingston and Boyd [2] used three hierarchical levels,
including the system or macro level (structural stigma), the group or meso level (public stigma),
and the individual or micro level (self-stigma or internalized stigma) to classify stigma. Brohan et
al. [3] and Corrigan and Rao [4] used awareness, experience, and acceptance to define different types of
stigma as perceived stigma, experienced stigma, and self-stigma. Some researchers have also discussed
the stigma of the friends and relatives of the stigmatized population, such as courtesy stigma [1],
associative stigma [5], and affiliate stigma [6,7]. Moreover, Link and Phelan proposed the underlying
mechanism of the stigma using the co-occurrence components: labeling, stereotyping, separation,
status loss, and discrimination [8]. Furthermore, a trend toward in-depth discussion of self-stigma is
developing because more and more studies have confirmed its importance [9-13].

Self-stigma, the self-devaluation and acceptance of public stigma, serves as a barrier to the pursuit
of valued life goals [14]. However, little attention has been paid to the self-stigma related to substance
use disorders [15,16] even though many studies have investigated the issue for other psychiatric
disorders [9,11,17,18]. To the best of our knowledge, current research on self-stigma among substance
users focuses on instrument development [16] and self-stigma reduction intervention [15,19]. Although
the two aforementioned topics are crucial for mental health professionals, there is a need to investigate
the possible mechanism by which self-stigma correlates with overall health outcomes, such as quality
of life (QoL), for substance users. Knowing the mechanism will provide healthcare providers with
insightful knowledge to treat the substance users immediately and appropriately [20]. For example,
if we find a significant mediator for the effects of self-stigma on QoL for substance users, the treatment
can be designed on the mediator in addition to reducing self-stigma. With the literature showing that
substance users have problems in psychological distress and social dysfunction [21,22], two dominant
factors in QoL, we proposed that psychological distress and social functioning are two important
mediators for the effects of self-stigma on QoL. Additionally, important confounders, including age,
gender, educational level, and Hepatitis C virus (one of the most common infectious diseases for
substance users), should be considered in the proposed mechanism.

QoL is an important health index in mental health service delivery due to the paradigm shift
of recovery; that is, the focus for people with mental illness changes from reliving symptoms to
improving QoL [23]. Therefore, QoL among people with mental illness has been widely studied.
Indeed, the negative effects of self-stigma on QoL have been found in people with severe mental
illness [24,25], depressive disorders [18], and substance use [22]. However, we need to further explore
the underlying factors between self-stigma and QoL. That is, we need to further understand to what
extent self-stigma impacts substance users and the possible routes between self-stigma and QoL.
In addition, we proposed that psychological distress and social functioning could be two possible
mediating factors between self-stigma and QoL. The effects of psychological symptoms on the QoL
have been found [26-29]; that is, psychological distress of an individual is very likely to influence
his/her QoL. Given that self-stigma is a potential dominator of psychological distress [17,30], it is
reasonable to hypothesize that a mediated effect exists between self-stigma and QoL for individuals,
including substance users.

As for social functioning, people with mental illness who have a higher level of self-stigma tend
to have poorer social functioning [31]. A relationship between self-stigma and social functioning was
also found in 34 people with first-episode psychosis although the relationship was diminished after
controlling for symptom severity [32]. Moreover, an association between impaired social functioning
and poor QoL was found in a Dutch population of psychiatric outpatients [33]. Therefore, social
functioning could be another mediator between self-stigma and QoL in addition to psychological
distress. Also, psychological distress is associated with social functioning [34], and we thus
hypothesized that psychological distress could affect the social functioning of substance users.
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Therefore, social functioning could serve as another mediating factor between self-stigma and
psychological distress.

Although the relationships between self-stigma, psychological distress, social functioning, and QoL
have been well-documented [30,33-36], to the best of our knowledge, no studies have discussed in-depth
any mediating models using these four factors. How self-stigma associates with health should be
discussed, especially among heroin users in Taiwan. According to the law regarding illicit drug use,
heroin users were viewed as criminals [37]. It was not until 1998 that the Drug Control Act revised
the legal identification of them as both criminals and patients [38]. Nevertheless, a systematic review
reveals that healthcare providers may have negative opinions toward heroin users because heroin
users may overuse the resources, are not vested in their own health, and have poor adherence to
recommended care [15]. Thatis, even though some heroin users have satisfactory adherence, healthcare
providers still perceive them as not responsible to their treatment. Similarly, Stuart [39] recently
summarized that public and healthcare providers perceive “medical therapy,” “medication substitution
therapy,” and “prescribed opioid” as a character weakness. With the stigmatization, heroin users are
likely to refuse to engage in services. Accordingly, the health, including psychological health and
social relationships, of heroin users is jeopardized. Although Taiwan government introduced the
methadone maintenance treatment (MMT) programs in 2005 to solve the urge for inhibition for the
spread of HIV infection among injective heroin users [40], only infected patients were prioritized for
treatment. Additionally, those receiving MMT may further develop self-stigma and subsequently have
impaired health.

Because most of the studies discussing the mechanisms regarding self-stigma have used samples
with severe mental illness, especially schizophrenia, there is a gap in terms of substance users in the
literature. Therefore, this study was aimed toward an investigation of the relationships among the
aforementioned factors (self-stigma, psychological distress, social functioning, and QoL) in treated
opioid-dependent individuals. Specifically, we hypothesized that self-stigma, psychological distress,
and social functioning are associated with QoL; psychological distress and social functioning are
mediators between self-stigma and QoL; social functioning is a mediator between self-stigma and
psychological distress.

2. Materials and Methods

This study was approved by the Institutional Review Boards of the Jianan Psychiatric Center
(JPC14-022) and the Chi Mei Medical Center, Tainan, Taiwan (10403-004).

2.1. Participants

Heroin users registered into MMT programs were recruited from three hospitals that had the
largest population with heroin addiction in central and southern Taiwan between April 2015 and
February 2016. The three hospitals are the largest long-term opioid agonist treatment sites in central
and southern Taiwan. Several psychiatrists determined the eligibility of the participants based on the
following inclusion criteria: (1) aged 20 years or older; (2) meeting the DSM-IV (Fourth edition of
Diagnostic and Statistical Manual of Mental Disorders) criteria for opioid dependence; (3) no other
MMT contraindication, such as severe liver disease or acute psychosis; and (4) having sufficient mental
capacity to provide informed consent and complete the assessment.

After receiving the signed written informed consents of the eligible participants, data were
collected using self-administered questionnaires and interviews with a research assistant (or case
manager). The research assistants and/or case manager from each hospital received a half-day training
course to ensure the inter-rater reliability of the Opiate Treatment Index (OTI). The participants
analyzed had characteristics similar to those of Taiwanese nationally representative data [41].
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2.2. Measures

The instruments used in this study included a demographic questionnaire and clinical records,
the Self-Stigma Scale-Short (SSS-S), the OTI, and the World Health Organization Quality of Life-Brief
version (WHOQOL-BREF). The demographic questionnaire and clinical records were used to collect
information regarding age, marital and living status, educational attainment, employment and income
status, HIV and hepatitis status, use of medications, and substance use history as well as the previous
episodes and duration of MMT.

2.2.1. Self-Stigma Scale-Short

The SSS-S consists of 9 self-stigma-related items in three dimensions, namely, cognition, affect,
and behavior, with 3 items in each [13]. Each self-rated item is rated on a 4-point Likert scale ranging
from 1 (strongly disagree) to 4 (strongly agree). Because the SSS-S is designed for different minority
groups, the term for the minority group can be replaced with the group being tested, and it has been
applied fairly for “mental illness” groups in Taiwan with satisfactory Cronbach’s alpha (0.95) [42].
In this study, we used the term “heroin users” instead of “methadone patients” to specify our study
population in the SS5-S and make it more understandable to the participants. Moreover, we used the
average score of the nine items to present the level of self-stigma. The Cronbach’s alpha of the SSS-S in
the current study is 0.89.

2.2.2. Opiate Treatment Index for Psychological Distress and Social Functioning

The Opiate Treatment Index (OTI) consists of 6 domains: drug use, HIV risk-taking behavior,
social functioning, health status, and criminality and psychological adjustment (distress) over the
past one month preceding the assessment interview, with the exception of the social functioning scale
covering the preceding 6 months [43]. A higher score in a domain indicated more severe dysfunction
for that particular domain. In this study, we only adopted two domains that were relevant to our study
aims: social functioning and psychological adjustment. The social functioning domain comprised 12
questions with a 5-point Likert scale on aspects of social integration, such as employment, residential
stability, and interpersonal conflicts. Therefore, the score range of the social functioning domain was
between 0 and 48, where 0 indicates the best and 48 indicating the worst functioning.

In the original OTI English version, the items for the psychological adjustment domain were
adopted from the General Health Questionnaire-28 (GHQ-28) [44]. In the same domain of the
OTI Chinese version, there are 12 items with a 4-point Likert scale (scored 0-3) from the Chinese
Health Questionnaire (CHQ-12) [45], which was revised from the GHQ-28. The CHQ-12 (range:
0-36) was adopted because of its stronger psychometric properties compared with the GHQ-28 in
a Taiwanese context [45,46]. A higher score in the psychological adjustment domain indicates more
psychological distress.

The OTI has been found to be a valid and reliable instrument for outcome evaluation of addiction
treatment in Taiwan [47]. The values of the inter-rater reliability and content validity of the Chinese
version of OTI were good: the kappa values and Cronbach’s alpha were 0.706 and 0.663 for the
domain of social functioning and 0.680 and 0.871 for psychological adjustment, respectively [46].
The Cronbach’s alpha values were 0.64 for the social functioning and 0.88 for the psychological
adjustment in the current study.

2.2.3. The World Health Organization Quality of Life-Brief Version

The WHOQOL-BREF Taiwan version measures QoL using 26 items from the original
WHOQOL-BREF and 2 Taiwanese national items [48]. The WHOQOL-BREF Taiwan version consists
of four domains, namely, physical (7 items), psychological (6 items), social relationships (4 items),
and environment (9 items), with 2 generic items measuring overall QoL and health. The item scores
were rated on a five-point scale, and each domain score ranged from 4 to 20 points, with a higher score
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indicating a better QoL. In addition, satisfactory psychometric properties have been established for
the WHOQOL-BREF Taiwan version: Cronbach’s alpha values were between 0.70 and 0.91 [48,49].
Moreover, the Cronbach’s alpha of the WHOQOL-BREF Taiwan version in the current study is 0.93.

2.3. Statistical Analysis

All the statistical analyses were performed using SPSS 17.0 (SPSS Inc., Chicago, IL, USA), except
for the linear structural equation modeling (SEM) using AMOS 7.0 (SPSS Inc., Chicago, IL, USA).

Demographics and clinical characteristics were analyzed using descriptive statistics: continuous
variables with mean and SD, and categorical variables with frequency and percentage. In addition,
we examined how many participants had a high level of self-stigma using a cutoff of 2.5 [9]. Specifically,
the score of 2 indicates “agree on the description of self-stigma,” and thus, a score higher than 2 (where
we used 2.5) suggests a high level of self-stigma.

The proposed mechanisms were analyzed using linear SEM [50], and a total of 6 linear models
were examined. Model a (Figure 1a) investigated the total effect of self-stigma on QoL. Models b
(Figure 1b) and c (Figure 1c) included the mediated effects of self-stigma on QoL via psychological
distress and social functioning, respectively. Models d (Figure 1d), e (Figure 1le), and f (Figure 1f)
simultaneously took the mediated effects of self-stigma on QoL via psychological distress and social
functioning, while Models e and f additionally considered the association between psychological
distress and social functioning in different directions (Model e is psychological distress on social
functioning; Model f is social functioning on psychological distress). Therefore, the effects of self-stigma
on QoL can be seen as being divided into five parts: (1) a direct effect from self-stigma; (2) an indirect
effect through psychological distress; (3) an indirect effect through social functioning; (4) an indirect
effect through psychological distress, followed by social functioning; and (5) an indirect effect through
social functioning, followed by psychological distress. Moreover, the effect of self-stigma on social
functioning can be examined using: (1) a direct effect from self-stigma; and (2) an indirect effect
through psychological distress. Furthermore, the effect of self-stigma on psychological distress can be
examined using: (1) a direct effect from self-stigma; and (2) an indirect effect through social functioning.
Comparing the five parts with our models, Models e and f can be decomposed into four parts (parts
1 to 4 for Model e; parts 1 to 3 and 5 for Model f); Model d can be decomposed into three parts (i.e.,
parts 1-3); Models b and ¢ can be decomposed into two parts (parts 1 and 2 for Model b; parts 1 and 3
for Model c). In addition, Model a only contained the first part.

In all of the linear models, four important confounders (age, gender, educational year, and the
presence of Hepatitis C virus) on QoL were included. We did not use any interaction or quadratic terms
in the linear SEM models because we did not assume any moderation effects. Additionally, all the
linear models treated QoL as a latent concept that consisted of four domains (physical, psychological,
social, and environment) first. Afterward, the same five models were examined again for each QoL
domain. That is, the independent variables, mediators, and confounders were the same with the
changes in dependent variables. The reason to treat the QoL as a latent concept in the beginning is
that we want to assess the overall health condition of our studied sample before investigating their
specific QoL.
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Self-stigma
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Figure 1. Cont.
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Figure 1. Proposed paths between self-stigma, quality of life (QoL), psychological distress, and social
function. (a) Total effect of self-stigma on QoL; (b) Mediated effect of self-stigma on QoL via psychological
distress; (c) Mediated effect of self-stigma on QoL via social function; (d) Mediated effect of self-stigma
on QoL via psychological distress and social function; (e) Mediated effects of self-stigma on QoL via
psychological distress, social function, and psychological distress through social function; (f) Mediated
effects of self-stigma on QoL via social function, psychological distress, and psychological distress
through social function.

The mediated effects were investigated using bootstrap methods [51]: a total of 1000 bootstrap
samples were performed using a 95% confidence interval, which did not contain zero, to determine
an existing indirect effect [52]. In addition, we used an x2 test, normed x2 (i.e., x* divided by
degree of freedom), comparative fit index (CFI), root mean square error of approximation (RMSEA),
and standardized root mean square residual (SRMR) to decide whether the data fit well with each
proposed model. A nonsignificant %2 test; normed x? < 3; CFI > 0.9; RMSEA and SRMR < 0.08 indicated
a satisfactory fit [53,54].

3. Results

Table 1 describes the demographics, clinical characteristics, and the scores in the self-stigma, QoL,
psychological distress, and social functioning. In brief, the mean (+SD) age of the 250 participants was
45.12 + 7.49 years, and nearly 90% were male (n = 224).

All the linear models had significant x? tests (p < 0.001 for all); however, other fit indices including
the normed x? value, CFI, RMSEA, and SRMR were satisfactory or nearly satisfactory (Table 2).
Moreover, Model f cannot be identified in our SEM analyses. Therefore, we could not describe any
results for Model f. Nevertheless, Model a demonstrated that self-stigma negatively impacted the
QoL of patients in MMT. Model b additionally indicated that the impacts of self-stigma on QoL were
mediated by psychological distress with the indirect effects of psychological distress confirmed by 1000
bootstraps (Table 3). Model c indicated that social functioning also had negative impacts on the QoL of
patients in MMT; however, there were no mediated effects demonstrated for self-stigma on QoL. Also,
self-stigma was not shown to have any direct impact on social functioning (Table 3). Models d and
e also demonstrated that the effects of self-stigma on QoL were mediated by psychological distress,
as self-stigma directly influenced psychological distress but not social functioning (Table 3).
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Table 1. Demographics, clinical characteristics, self-stigma, quality of life (QoL), psychological distress,
and social function of participants.

n (%) Mean (SD)
Demographics
Age in year 45.12 (7.49)
30 or below 2 (0.8%)
31-40 61 (24.4%)
41-50 120 (48.0%)
51-60 59 (23.6%)
61 or above 8 (3.2%)
Missing 0 (0.0%)
Gender
Male 224 (89.6%)
Female 26 (10.4%)
Missing 0 (0.0%)
Educational level
Junior high or below 159 (63.6%)
Senior high or above 91 (36.4%)
Missing 0 (0.0%)
Marital status
Currently married 58 (23.2%)
Others 192 (76.8%)
Missing 0 (0.0%)
Full-time employment
Yes 126 (50.4%)
No 124 (49.6%)
Missing 0 (0.0%)
Monthly income
Less than minimum monthly wages in Taiwan 96 (38.4%)
Greater than minimum monthly wages in Taiwan 154 (61.6%)
Missing 0 (0.0%)
Clinical characteristics
Onset age in year 25.92 (6.97)
20 or below 65 (26.0%)
21-30 135 (54.0%)
31-40 38 (15.2%)
41-50 11 (4.4%)
Missing 1(0.4%)
Human immunodeficiency virus (HIV)
Yes 36 (14.4%)
No 214 (85.6%)
Missing 0 (0.0%)
Hepeatitis B virus (HBV)
Yes 45 (18.0%)
No 205 (82.0%)
Missing 0 (0.0%)
Hepatitis C virus (HCV)
Yes 178 (71.2%)
No 72 (28.8%)
Missing 0 (0.0%)
Diabetes mellitus (DM)
Yes 5(2.0%)
No 245 (98.0%)
Missing 0 (0.0%)
Hypertension (HTN)
Yes 9 (3.6%)
No 241 (96.4%)
Missing 0 (0.0%)
Previous episodes of MMT
0 71 (28.4%)
1 119 (47.6%)
2 and above 60 (24.0%)

Missing 0 (0.0%)
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n (%) Mean (SD)
Self-stigma 2.90 (0.59)
QoL
Physical domain 13.26 (2.81)
Psychological domain 11.70 (2.97)
Social domain 12.47 (2.78)
Environment domain 13.19 (2.73)
Psychological distress 10.05 (6.41)
Social functioning 15.52 (6.33)
MMT: methadone maintenance treatment.
Table 2. Model fit for the conceptual models (N = 250).
Model # X2 (df) p-Value  x*/df CFI RMSEA  SRMR
Model a 194.540 (109) <0.001 1.79 0.956 0.056 0.059
Model b 699.606 (361) <0.001 1.94 0.901 0.061 0.065
Model ¢ 207.475 (124) <0.001 1.67 0.957 0.052 0.058
Model d 725.721 (387) <0.001 1.88 0.902 0.059 0.064
Model e 697.854 (386) <0.001 1.81 0.910 0.057 0.063

df: degree of freedom; CFI: comparative fit index; RMSEA: root mean square error of approximations; SRMR:
standardized root mean square residual. Model a: Self-stigma on quality of life (QoL); Model b: Self-stigma on
QoL mediated by psychological distress; Model c: Self-stigma on QoL mediated by social function; Model d:
Self-stigma on QoL mediated by psychological distress and social function; Model e: Self-stigma on QoL mediated
by psychological distress and social function, psychological distress on QoL mediated by social function. All the
models were adjusted for the covariates of age, gender, educational years, and presence of hepatitis C virus (HCV).

Table 3. Direct and indirect effects of self-stigma on quality of life (QoL) using 1000 bootstraps (N = 250).

Coefficient (SE)/
Model # p-Value (Lower Limit, Upper Limit) % oé flfndtirect
. Psychological . . Psychological Distress ects
Self-Stigma Distress Social Function and Social Function
Direct effect
~1.967 (0.543)/
Model a 0.002 (~3.11, —0.99) - - - -
~0.477 (0.321)/ —3.098 (0.316)/
Model b 0.14 (-1.11, 0.15) 0.001 (=3.72, —2.48) - - -
~1.889 (0.492)/ ~ ~0.143 (0.023)/ ~ ~
Model ¢ 0.002 (—2.98, ~1.06) 0.002 (-0.19, -0.10)
Model d —-0.561 (0.341)/ —2.886 (0.318)/ —0.046 (0.019)/ _ _
0.097 (-1.25,0.12)  0.001 (-3.59,-2.33)  0.02 (~0.08, —0.007)
Model e —0.594 (0.343)/ -3.017 (0.322)/ —0.049 (0.020)/ _ _
0.07 (~1.26, 0.07) 0.001 (-3.72, -2.47)  0.01 (~0.09, —0.01)
Indirect effect
- ~1.546 (0.421)/ j } .
Model b 0.001 (-2.60, —0.91) 76.4%
~ ~ ~0.117 (0.150)/ - .
Model ¢ 0.40 (—0.45, 0.17) 5.8%
- —1.440 (0.231)/ —0.038 (0.531)/ ~ .
Model d <0.001 (-1.89, —0.99)  0.94 (=1.08, 1.00) 72.5%
Model e - —1.406 (0.229)/ —0.070 (0.524)/ ~0.106 (0.302)/ 70.9%

<0.001 (~1.85, —0.96)

0.89 (~1.10, 0.96)

0.73 (=0.70, 0.49)

Model a: Self-stigma on quality of life (QoL); Model b: Self-stigma on QoL mediated by psychological distress;
Model c: Self-stigma on QoL mediated by social function; Model d: Self-stigma on QoL mediated by psychological
distress and social function; Model e: Self-stigma on QoL mediated by psychological distress and social function,
psychological distress on QoL mediated by social function.
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We further compared Models d to e, and found that Model e outperformed Model d in all fit
indices (Table 2). Moreover, the x? difference test showed that Model e was significantly improved
(Ax? =27.867, Adf =1, p < 0.001). We further calculated the proportions of the mediated effects, and the
results showed that psychological distress was the primary mediator that accounted for about 70 to
75% of the mediated effects between self-stigma and QoL (Table 3). Moreover, results of the mediation
models for each QoL domain were demonstrated in the Appendix tables (Please see Appendix A
Table A1 for the summary of the fit indices; Appendix A Table A2 for the findings in physical QoL;
Appendix A Table A3 for the findings in psychological QoL; Appendix A Table A4 for the findings in
social QoL; and Appendix A Table A5 for the findings in environment QoL).

4. Discussion

The results of this study extend knowledge of the effects of self-stigma from people with severe
mental illness to its effects on substance users. Corresponding to the negative effects of self-stigma on
QoL in people with severe mental illness [24,25], similar results were found in our sample of patients
in MMT. Our results further demonstrated that the effects of self-stigma were diminished when using
psychological distress as a mediator; while effects existed when using social functioning as a mediator.
Our findings, which corroborate with studies on healthy workers [28] and psychiatric outpatients [33],
showed that the two mediators, psychological distress and social functioning, impact the QoL of
patients in MMT. The effects of self-stigma on psychological distress in this study also agree with the
results of other studies on people with mental illness [17,30]. Unlike the reported effects of self-stigma
on social functioning [31], however, our findings showed that self-stigma did not have direct impacts
on social functioning but rather had indirect effects through the mediator of psychological distress.
The above results are somewhat in agreement with the findings of Mersh et al. [32], suggesting that
the effects of self-stigma on social functioning diminished after controlling for symptom severity,
a factor highly correlated with psychological distress [55]. In other words, psychological distress
can moderate or mediate the effects of self-stigma on social functioning. That is, when people with
high self-stigma simultaneously suffer from psychological distress, they might have worsened social
functioning. In contrast, if people with high self-stigma have intact mental health, they might not have
impaired social functioning.

According to the fit indices of the five proposed models, Models a (Figure 1a) and ¢ (Figure 1c)
exhibited the best fit. However, we felt that the two linear models did not fully capture approaches
examining the effects of self-stigma on QoL, as was the case in studies [17,30] revealing the critical
role of psychological distress in people with mental illness. Although being inferior to Models a and
¢, the fit indices of Model e (Figure 1e) were considered satisfactory. Given Model e included more
information than did Models a and ¢, and significantly outperformed Model d, we believe that Model
e reflected the real mechanism more than Models a and c did.

Through Model e, mental health professionals can become aware of the importance of reducing
self-stigma for substance users because of the higher levels of self-stigma associated with high
psychological distress, decreased social functioning, and impaired QoL. The aforementioned results
signify the value of intervention programs for self-stigma reduction [14,19]. Thatis, reducing self-stigma
may help patients in MMT improve their mental health and social functioning, and in turn, their QoL,
although Model e did not support the direct effects of self-stigma on QoL. Nevertheless, clinicians
should not ignore indirect effects. In addition to self-stigma, Model e revealed that dealing with
psychological distress and enhancing social functioning are other possible interventions by which
clinicians can improve the QoL of patients in MMT. As a result, when a healthcare provider wants
to improve the QoL of a patient in MMT, programs on self-stigma reduction, social functioning
enhancement, and psychological health improvement are all potential approaches. Future studies may
want to explore effective treatment programs on self-stigma, social functioning, and psychological
health among patients in MMT given the importance of self-stigma, social health, and psychosocial
health [56-58].
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Our results showed that the self-stigma of most heroin users in MMT was high and the findings
agree with the research in studying self-stigma for substance users [21,59,60]. About four fifths
of our participants had SSS-S scores above 2.5, a cutoff that suggests high levels of self-stigma [9].
Can and Tanriverdi [21] used the Internalized Stigma of Mental Illness scale [61] and found that nearly
85% of the people with substance abuse disorder scored above 2.5. Keyes et al. [60] and Heeren et
al. [59] also found that people with alcohol use disorder have high levels of self-stigma. Additionally,
the percentage of high level of self-stigma was much higher than that found in people with other
mental disorders as reported by Chang et al. [62], where 21-40% of people with schizophrenia, 30-44%
of those with bipolar disorder, 14-32% of those with depressive disorder, and 2-11% of those with
anxiety disorder exhibited high levels of self-stigma.

Our research adds to the expanding stigma literature demonstrating the negative effects of
self-stigma on QoL through psychological distress among heroin users. Future studies may use
our findings as the breaking point to further study the roles of self-efficacy and self-esteem in the
association between self-stigma and health. Other factors related to mental illness are also needed
to be discussed, such as social support, psychoeducation (for patients, public, family, and healthcare
providers), coping strategies, and comorbid conditions (e.g., depression and anxiety) [23]. Additionally,
routine psychological assessment combined with psychiatric service would be helpful to reduce the
severe stigma problems among heroin users seeking MMT because most MMT programs in Taiwan
have been established in the psychiatric department of hospitals. Furthermore, our findings may
support policy on mental health to focus on the reduction of self-stigma and improvement of QoL
among heroin users. Therefore, future studies are needed to explore whether the aforementioned
factors (i.e., social support, psychoeducation, coping strategies, and comorbid condition) are useful in
reducing self-stigma and improving QoL.

There are some limitations in the study. First, the instrument we used (i.e., SS5-S) was not
specifically for heroin users (or those in MMT). Instead, the SSS-S is an instrument widely used
for people with different conditions [13], based on its replaceable terms for describing stigmatized
populations. Therefore, the self-stigma we measured may not be as sensitive as instruments designed
specifically for heroin users (or those in MMT) [16]. However, using the SSS-S has the advantage of
comparing populations and the feasibility of comparing different populations. Second, following the
first limitation, the psychometric properties of the S55-S have never been examined using a sample with
opioid use disorders. Therefore, the self-stigma as measured in this study may not be reliable or valid.
However, we consider that this is not a serious problem because we examined the internal consistency
of the S55-S in this study, and the reliability results were satisfactory. Similarly, the WHOQOL-BREF
used in this study is not a heroin-specific instrument on QoL. Therefore, the QoL measures in this study
might not be sensitive to reflect the symptoms of heroin dependency. Third, the representativeness of
our sample is restricted because we only recruited heroin users in MMT from central and southern
Taiwan with a convenience sampling method. Therefore, it should be cautioned that our results may
have limited generalizability. Fourth, we did not include people with other types of mental illness;
therefore, we were unable to provide the direct evidence that people receiving MMT have significantly
higher self-stigma than people with other mental diseases. Lastly and the most importantly, given that
the data were collected in a cross-sectional design, our findings cannot be generalized to any causal
relationship. Therefore, future studies using longitudinal design are needed to corroborate our findings.
Specifically, in our cross-sectional design, Model f (Figure 1f) cannot be identified (i.e., our data could
not fit with this specific conceptual model); however, we cannot ensure whether the model is also
unidentified using a longitudinal design.
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5. Conclusions

In conclusion, this study demonstrated a linear model describing the effects of self-stigma on
QoL for patients in MMT. Psychological distress was an important mediator between self-stigma and
QoL. Although social functioning was not a mediator, it had direct impacts on QoL. Given that QoL
is an important health outcome for heroin users (and those in MMT) [63] and based on our findings,
clinicians may want to reduce self-stigma, decrease psychological distress, and improve the social
functioning of this population.
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Appendix A

Table A1. Model fit for the conceptual models in each domain of quality of life domains (N = 250).

Model # X2 (df) p-Value  x*/df CFI RMSEA  SRMR
Physical

Model a 135.402 (68) <0.001 1.991 0.946 0.063 0.061
Model b 562.358 (284) <0.001 1.980 0.897 0.063 0.066
Model ¢ 141.007 (80) <0.001 1.763 0.952 0.055 0.059
Model d 582.013 (307) <0.001 1.896 0.899 0.060 0.065
Model e 549.917 (306) <0.001 1.797 0.911 0.057 0.065

Psychological
Model a 135.413 (68) <0.001 1.991 0.946 0.063 0.062
Model b 553.593 (284) <0.001 1.949 0.899 0.062 0.067
Model ¢ 142.267 (80) <0.001 1.778 0.951 0.056 0.060
Model d 577.475 (307) <0.001 1.881 0.900 0.059 0.066
Model e 552.040 (306) <0.001 1.804 0.909 0.057 0.065
Social
Model a 143.848 (68) <0.001 2.115 0.939 0.067 0.062
Model b 551.124 (284) <0.001 1.941 0.898 0.061 0.066
Model ¢ 150.978 (80) <0.001 1.887 0.944 0.060 0.060
Model d 574.387 (307) <0.001 1.871 0.899 0.059 0.065
Model e 541.471 (306) <0.001 1.770 0.911 0.056 0.064
Environment

Model a 144.120 (68) <0.001 2.119 0.939 0.067 0.064
Model b 561.155 (284) <0.001 1.976 0.895 0.063 0.067
Model ¢ 149.879 (80) <0.001 1.873 0.945 0.059 0.061
Model d 582.081 (307) <0.001 1.896 0.897 0.060 0.066

Model e 551.384 (306) <0.001 1.802 0.908 0.057 0.065
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Table A2. Direct and indirect effects of self-stigma on physical domain of quality of life (QoL) using
1000 bootstraps (N = 250).

Coefficient (SE)/
Model # p-Value.(Lower Limit, Upper Limit) . . o Oé flfn dtirect
Self-Stigma Psyc}.mloglcal Social Function Psychologlcal Dls?ress ects
Distress and Social Function
Direct effect
~2.013 (0.559)/
Model a 0.002 (-3.21, -1.04) - - - -
~0.349 (0.383)/ —3.427 (0.351)/ ~ ~ _
Model b 0.38 (=1.07, 0.44) 0.002 (-4.18, —2.83)
~1.909 (0.490)/ ~ ~0.163 (0.024)/ ~ _
Model e 0.002 (=3.00, —1.09) 0.002 (-0.21, -0.12)
Model d —0.445 (0.364)/ ~3.163 (0.352)/ ~0.054 (0.022)/ ~ ~
0.26 (=1.08, 0.34) 0.001 (=392, —2.58)  0.01 (=0.10, —0.008)
Model e ~0.468 (0.360)/ ~3.350 (0.353)/ ~0.056 (0.023)/ ~ ~
0.25 (~1.08, 0.33) 0.001 (-4.14, —2.75)  0.01 (=0.10, —0.01)
Indirect effect
~1.678 (0.459)/ )
Model a - 0.001 (—2.89, —0.98) N - 82.8%
~0.133 (0.169)/ .
Model b - - 0.41 (~0.50, 0.20) - 6:5%
- ~1.550 (0.247)/ —0.044 (0.532)/ ~ .
Model ¢ <0.001 (=2.03,-1.07)  0.93 (=1.09, 1.00) 78.2%
Model d ~ —1.524 (0.244)/ ~0.079 (0.524)/ ~0.120 (0.307)/ 7. 0%

<0.001 (~2.00, —1.05)

0.88 (-1.11, 0.95)

0.70 (=0.72, 0.48)

Table A3. Direct and indirect effects of self-stigma on psychological domain of quality of life (QoL)
using 1000 bootstraps (N = 250).

Coefficient (SE)/
Model # p-Value (Lower Limit, Upper Limit) % Oé flfndtire ct
Qg Psychological . . Psychological Distress ects
Self-Stigma Distress Social Function and Social Function
Direct effect
~2.326 (0.683)/
Model a 0.003 (=3.69, —1.01) - - - -
—0.647 (0.494)/ —3.341 (0.372)/ ~ ~ ~
Model b 0.23 (-1.61, 0.35) 0.002 (-4.11, —2.69)
—2.232 (0.647)/ ~ —0.148 (0.026)/ ~ ~
Model ¢ 0.003 (=358, —1.04) 0.002 (=020, =0.10)
Model d —0.725 (0.341)/ —3.147 (0.318)/ —0.039 (0.019)/ - ~
0.15 (-1.71,0.23) 0.002 (=392, -2.49)  0.09 (=0.09, 0.007)
Model e —0.784 (0.343)/ —3.239 (0.322)/ —0.044 (0.020)/ - j
0.13 (-1.79, 0.21) 0.002 (-4.05,-2.56)  0.06 (~0.10, 0.003)
Indirect effect
—1.689 (0.448)/ .
Model a - 0.001 (~2.92, —1.04) - - 72.3%
—0.121 (0.156)/ .
Model b - - 041 (~0.48, 0.17) - 51%
—1.589 (0.259)/ ~0.032 (0.533)/ .
Model ¢ - <0.001 (-=2.10,-1.08)  0.95 (~1.08, 1.01) - 69-1%
Model d _ ~1.526 (0.319)/ ~0.063 (0.527)/ ~0.085 (0.305)/ 66.6%

<0.001 (~2.15, —0.90)

0.90 (~-1.10, 0.97)

0.78 (~0.68, 0.51)
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Table A4. Direct and indirect effects of self-stigma on social domain of quality of life (QoL) using 1000
bootstraps (N = 250).

Coefficient (SE)/
Model # p-Value.(Lower Limit, Upper Limit) : : % Oé flfndtire ot
Self-Stigma Psyc}.mloglcal Social Function Psychologlcal Dls?ress ects
Distress and Social Function
Direct effect
~2.139 (0.579)/
Model a 0.002 (-3.53, -1.18) - - - -
~0.831 (0.448)/ —2.716 (0.366)/ ~ ~ _
Model b 0.050 (~1.83,0.000)  0.002 (-3.48, —2.02)
~2.048 (0.530)/ ~ ~0.142 (0.027)/ ~ _
Model e 0.001 (-3.37, -1.22) 0.001 (-0.20, —0.09)
Model d ~0.937 (0.341)/ —2.417 (0.318)/ ~0.060 (0.019)/ ~ ~
0.02 (-1.85,-0.14)  0.002 (=320, -1.76)  0.02 (=0.11, —0.008)
Model e ~0.959 (0.433)/ —2.580 (0.380)/ ~0.062 (0.027)/ ~ ~
0.02 (-1.90, -021)  0.002 (=336, -1.87)  0.02 (=0.11, —0.10)
Indirect effect
- ~1.317 (0.364)/ - - .
Model a 0.001 (<2.23, ~0.77) 61.3%
~0.116 (0.150)/ .
Model b - - 040 (~0.45, 017) - 5.4%
- ~1.175 (0.252)/ —0.049 (0.532)/ ~ .
Model ¢ <0.001 (-1.67, -0.68)  0.93 (=1.09, 0.99) 56.6%
Model d ~ -1.151 (0.256)/ —0.087 (0.407)/ ~0.133 (0.315)/ 550

<0.001 (~1.65, —0.65)

0.83 (=0.88, 0.71)

0.67 (=0.75, 0.48)

Table A5. Direct and indirect effects of self-stigma on environment domain of quality of life (QoL)
using 1000 bootstraps (N = 250).

Coefficient (SE)/
Model # p-Value (Lower Limit, Upper Limit) A Oé flfndtirect
. Psychological . . Psychological Distress ects
Self-Stigma Distress Social Function and Social Function
Direct effect
~1.523 (0.546)/
Model a 0.002 (—2.74, —0.64) - - - -
—0.168 (0.401)/ —2.792 (0.326)/ _ ~ ~
Model b 0.71 (=0.94, 0.69) 0.002 (-3.48, —2.17)
—1.444 (0.507)/ ~ —0.125 (0.025)/ ~ ~
Model ¢ 0.002 (—2.59, —0.59) 0.002 (-0.17, =0.07)
Model d —0.232 (0.341)/ —2.613 (0.318)/ —0.035 (0.019)/ ~ ~
0.59 (~0.99, 0.60) 0.001 (=3.36, —1.97) 0.16 (~0.08, 0.01)
Model e —0.273 (0.343)/ —2.748 (0.322)/ —0.038 (0.020)/ ~ ~
0.55 (~1.02, 0.58) 0.002 (-3.51, —2.07) 0.14 (=0.09, 0.01)
Indirect effect
~1.362 (0.399)/ .
Model a - 0.002 (~2.37, ~0.78) - - 89.0%
—0.103 (0.135)/ .
Model b - - 0.37 (~0.42, 0.14) - 6.7%
—1.278 (0.243)/ —0.028 (0.534)/ .
Model ¢ - <0.001 (-1.75,-0.80)  0.96 (~1.07, 1.02) - 84.9%
—1.234 (0.247)/ —0.053 (0.525)/ —0.082 (0.312)/ .
Model d - <0.001 (-1.72,-0.75)  0.92 (=1.08, 0.98) 0.79 (~0.69, 0.53) 82.2%
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