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Abstract
Background—Opioid substitution treatment (OST) can increase quality of life (WHOQOL-
BREF) and reduce addiction severity index (ASI) scores among participants over time. OST
program participants have noted that improvement in quality of life is one of the most important
variables to their reduction in drug use. However, there is little systematic understanding of
WHOQOL-BREF and ASI domain changes among OST participants in low and middle-income
countries (LMIC).

Methods—Utilizing PRISMA guidelines we conducted a systematic literature search to identify
OST program studies documenting changes in WHOQOL-BREF or ASI domains for participants
in buprenorphine or methadone programs in LMIC. Standardized mean differences for baseline
and follow-up domain scores were compared along with relationships between domain scores,
OST dosage, and length of follow-up.

Results—There were 13 OST program studies with 1801 participants from seven countries
eligible for inclusion in the review. Overall, statistically significant changes were noted in all four
WHOQOL-BREF domain and four of the seven ASI domain scores (drug, psychological, legal,
and family) documented in studies. Dosage of pharmacologic medication and length of follow-up
did not affect changes in domain scores.
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Conclusion—WHOQOL-BREF and ASI domain scoring is a useful tool in measuring overall
quality of life and levels of addiction among OST participants. Coupled with measurements of
blood-borne infection, drug use, relapse, and overdose, WHOQOL-BREF and ASI represent
equally important tools for evaluating the effects of OST over time and should be further
developed as integrated tools in the evaluation of participants in LMIC.

Keywords
Addiction Severity Index; Quality of Life (WHOQOL-BREF); opioid dependence; People who
inject drugs; methadone; buprenorphine; opioid substitution treatment (OST); low and middle
income countries

1. BACKGROUND
Opioid substitution treatment (OST) programs have been in place for decades, and recently,
the number of OST programs has increased in low and middle-income countries (LMIC),
especially in LMIC with large populations of opiate users. The majority of studies that have
evaluated OST programs have focused on relapse, overdose, and drug use consumption as
variables associated with positive changes among OST participants (McLellan, 2002).
However, in recent years, there has been an increased interest in looking at changes in
overall quality of life (WHOQOL-BREF, which include aspects of physical, social,
psychological and environmental health; World Health Organization, 1993) and addiction
severity (ASI, which includes aspects of substance use, physical and psychological health,
legal status and employment status; McLellan et al., 1980) domain scores among drug users
that are retained in OST programs over time. As opioid dependence is a complex chronic
condition involving physical, psychological and social dimensions (McLellan et al., 2000), it
is important to understand how these different dimensions are improved among individuals
in treatment over time, and how they contribute to abstinence and lowered rates of drug use
(World Health Organization, 2003).

Quality of life is defined as an individual's perception of their position in life in the context
of the culture and value systems in which they live and in relation to their goals,
expectations, standards and concerns. The concept is very broad, and includes variables
related to one's physical health, psychological health, level of independence, social
relationships and their relationships to salient features of their environment (World Health
Organization, 1993). A questionnaire measuring these domains (physical, social,
psychological and environmental) that is utilized in analysis of drug users in many countries
is the World Health Organization Quality of Life assessment (WHOQOL-BREF) (World
Health Organization, 1993).

The WHOQOL-BREF is useful in measuring participant quality of life beyond traditional
indicators including morbidity and mortality (World Health Organization, 1996). The
assessment covers measurements of the impact of disease on daily activities, perceived
health measures, and disability/functional status measures (Bergner et al., 1981; Turner-
Bowker et al., 2008; Wiklund, 1990). Several studies have reviewed WHOQOL-BREF
domain scores among drug users participating in OST programs in high-income countries,
documenting significant changes in all four domains over time among participants who
remain in treatment (Ghodse et al., 2003; Giacomuzzi et al., 2005; Habrat et al., 2002). A
randomized control trial utilizing OST treatment in Australia noted significant
improvements from baseline to 3 months across physical, psychological and environmental
WHOQOL-BREF domains (Bell et al., 2007). Similarly, a study from the US found
significant improvements after 6 months across all quality of life domains (Tracy et al.,
2012).
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The Addiction Severity Index (ASI) is designed as a semi structured interview, and
addresses seven potential problem drug areas including employment, drug use, alcohol use,
legal status, family/social status and psychiatric status (Bultler et al., 2001; Leonhard et al.,
2000; Moos et al., 2000; Rosen et al., 2000). Along with the WHOQOL-BREF, the ASI is a
second, but equally useful tool used in evaluating opioid users retained in OST programs
(Brown et al., 1993; Strain et al., 1996). Several studies focused in high-income countries
have reported changes in ASI scores among OST participants, documenting reductions in
several of the ASI domains over time (Brown et al., 1993; Kakko et al., 2003).

There are many variables that affect addiction severity and quality of life among opioid
users. Studies have found that opioid users who are living with human immunodeficiency
virus (HIV), hepatitis C (HCV), have psychiatric disorders, or have committed drug-related
crimes, are more likely to have low scores on the WHOQOL-BREF questionnaire (Korthuis
et al., 2011). Studies have also found that drug users have lower WHOQOL-BREF across all
domains when compared to the general population, and the scores are comparable to
WHOQOL-BREF among psychiatric patients (De Maeyer et al., 2010). Although there have
been many studies that have used WHOQOL-BREF and ASI domain scores as outcomes
among individuals in specific harm reduction programs throughout the world there is a lack
of a systematic review that examines these outcomes among OST participants. This is
especially true in LMIC, where the majority of OST programs have only been in operation
for five to 10 years.

As the ASI and WHOQOL-BREF questionnaires have gained wider acceptance as chosen
methods for evaluating OST participants, it is important to have a systematic understanding
of how successful OST programs have been in increasing participant quality of life or
reducing addiction severity. Diverse studies in high-income countries have noted significant
improvements in quality of life domains among OST participants.

In this review, we will examine studies in LMIC that have used one of these two domain
measurements (WHOQOL-BREF or ASI) among OST participants who are retained in OST
programs over time. The goal is to establish if LMIC, many who have only recently
implemented OST programs, have been able to improve ASI and WHOQOL-BREF scores
in different domains among drug users in the same way established programs have in high
income countries (De Maeyer et al., 2010).

2. METHODS
2.1 Search Strategies

The literature search conducted for this review utilized strict PRISMA guidelines (Liberati
et al., 2009; Yin et al., 2011). Studies were selected from several sources including PubMed,
EMBASE, NLM Gateway, and abstracts from International AIDS Society (IAS) 2000-2012,
International Harm Reduction Association (IHRA) 2000-2012 conferences, and other harm
reduction and public health conferences [including the American Public Health Association
(APHA), the College on Problem Drug Dependence (CPDD) and the Harm Reduction
Coalition (HRC)]. Systematic literature searches were conducted to identify potentially
eligible articles from journals and conference presentations, utilizing search terms related to
quality of life, pharmacologic substitution treatment (including methadone, buprenorphine),
and opiate or other substance use/abuse. We also searched references from review articles
regarding drug-using populations for any country designated as a LMIC. Figure 1 presents
the search terminology used to locate potentially eligible studies.
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2.2 Study Selection and Eligibility Criteria
In order for a study to be included in the review, there had to be implementation or ongoing
OST treatment in a sample of drug users, with longitudinal measurements (defined by at
least 6 months of follow-up) documenting changes in either ASI or WHOQOL-BREF
domain scores. We excluded any study that did not utilize buprenorphine or methadone, or
studies that only included participants or individuals from prison or institutionalized
locations due to the structured nature of these settings, and unique factors not present in
outpatient settings could affect quality of life or the domains considered in the ASI.
Locations were restricted to countries that fit the LMIC designation defined by the World
Bank (World Bank, 2011); all high-income location studies were excluded (unless they
included a separate analysis of a LMIC as well).

We included all samples of opioid drug users, not just samples of people who inject drugs.
While there are many opioid users who choose to inject drugs, there are several geographic
areas where other routes of administration, such as smoking or snorting, are prevalent
(Gerstein et al., 1994; Goldman et al., 1973). Including all opioid using populations in OST
programs was especially important among OST studies, as participants in the majority of
studies were not asked directly about their preferred drug route of administration.

2.3 Data extraction and analysis
A standardized coding form was developed to document pertinent information for each
study. Information collected included demographics of the drug using population, study
design characteristics of the OST program including location and services offered, type of
pharmacologic substance used in the program (methadone vs. buprenorphine), and
information related to WHOQOL-BREF or ASI domain changes over time, including
multivariate analysis, if conducted. Each study was assigned a reference ID number after
completion of coding. Data was extracted from each coding form and entered into a database
in order to assess changes in domain scores over time for each study. Attempts were made to
contact all authors for studies in which dosage values for methadone or buprenorphine were
not documented.

Standardized mean differences (SMD) were calculated for baseline and follow-up
WHOQOL-BREF and ASI scoring domains using pooled domain values from studies to
determine if statistically significant differences were documented among studies.

As domain scores may change more significantly for participants who spend more time in
treatment, we performed a separate analysis to determine if there was any relationship
between the number of months in treatment, and changes in overall WHOQOL-BREF or
ASI domain scores. This analysis was based on comparisons between standard mean
differences among studies collected with follow-up at 6 months vs. follow-up periods 12
months, 18 months, or 24 months (the longest follow-up period for any of the studies
included).

As pharmacologic treatment (methadone vs. buprenorphine) differed in studies, we also
compared SMD values for each type of treatment to determine if changes in overall
WHOQOL-BREF or ASI domain scores were affected by the type of pharmacologic
treatment offered in each OST program. We also compared dosage level of pharmacologic
treatment, where available, to determine if dosage level had a direct effect on improvements
in quality of life domain scores.

Standardized mean differences between baseline and follow-up domain scores were
compared to establish if any of the changes documented were statistically significant. I2, a
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test that is traditionally used in meta-analysis and systematic reviews, was used to assess
heterogeneity among OST program studies.

2.4 Assessment of Risk of Bias in Studies
A quality check was performed to document the strengths and weaknesses of each of the
studies; items in the quality checklist included recruitment method, comparability in loss to
follow-up and retained participants, assessment of follow-up period (including drop-out rate
and appropriate time period between baseline and follow-up measurements), and controlling
for potential confounders that could affect the association between OST treatments and the
WHOQOL-BREF or ASI scores among OST participants (including use of other harm
reduction services such as needle exchange programs, or antiretroviral therapy for people
living with HIV). This checklist was modified from quality checklists for primary studies
compiled by the Cochrane Collaboration of systematic reviews (Higgins and Green, 2011).

3. RESULTS
Figure 2 shows the PRISMA diagram for the search that led to the final number of studies
included in this review. The search included all published studies from January 1 2000
through November 15 2012. Searching identified 1059 article titles. After removal of 511
duplicate papers, we hand screened 548 abstracts against the inclusion criteria (specified in
the methods) and retrieved 56 full text articles for further screening. Abstracts were
excluded for multiple reasons, including location (high income setting vs. low income
settings, with high income settings excluded), lack of longitudinal ASI or WHOQOL-BREF
domain scores, or lack of medicated assisted treatment with methadone or buprenorophine.
After removal of obvious ineligible studies from review of abstracts, we reviewed the
remaining 56 abstracts and obtained full-text articles for each of the abstract citations. Of the
56 full text articles and reports retrieved, 13 met all criteria for inclusion and were coded for
our review, while 43 full text articles were ineligible. These 13 studies described 14
different OST samples from 5 different countries. The included studies contained a total of
1849 participants from China (OST implemented in 2004), Malaysia (OST implemented in
2005), Taiwan (OST implemented in 2005), Ukraine (OST implemented in 2005) and
Vietnam (OST implemented in 2009).

The studies included in this review used a prospective cohort design, and were conducted at
OST clinics located at stand-alone locations or within hospitals. Seven of the 13 studies
included reported OST dosage. For methadone, dosages levels ranged from 52mg to
64.7mg, while for buprenorphine, dosage levels ranged from 5mg to 13mg. While 6 studies
did not report methadone or buprenorphine dosages, the remaining 7 studies that that did
report dosage fell within the guidelines of WHO dosage recommendations for OST
participants (Uchtenhagen et al., 2007).

There were eight studies with nine samples that examined WHOQOL-BREF domains
among OST participants, with follow-up periods ranging from 6 months to 24 months.
Changes in domain scores occurred regardless of type of OST treatment used
(buprenorphine vs. methadone) or dose of OST use in the program. All studies reported
increases in psychological, social, and environmental quality of life, while seven of the eight
studies reported increased quality of life for the physical domain (Table 1). One study from
China reported a slight decrease in WHOQOL-BREF domain scoring for physical health;
however, the change was not statistically significant, and the change in the domain score
from baseline to follow-up was only 0.3.

There were four studies with five samples of OST participants that measured changes in ASI
scores over time, with follow-up periods ranging from 6 months to 12 months. The ASI is
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scored with lower scores representing better functioning, so that decreases in ASI scores
represent clinical improvement, and increases in ASI scores represent worse functioning
among participants. With the exception of one study that reported a slight increase in ASI
employment scores among OST participants in China (which was not statistically
significant), all other domains among OST study samples remained low or decreased over
the study periods (see Table 2).

Among the studies included, seven reported dosage values for pharmacologic treatment;
these studies were compared to determine if methadone or buprenorphine regimens, or
dosages, affected changes in WHOQOL-BREF or ASI domain score over time. After
examining the changes in domain scores for these seven studies there was no statistically
significant difference among WHOQOL-BREF domains or ASI scores when examining
type of OST treatment (buprenorphine vs. methadone) or the dose of OST use in the
program. Additionally, studies with longer follow-up periods (six months vs. twelve months
or longer) did not document statistically significant differences in ASI scores.

Standardized mean differences were calculated for each ASI and WHOQOL-BREF domain
score (Table 3). There were statistically significant changes in WHOQOL-BREF scores for
all domains (psychological, physical, social and environmental) (p<0.001). For ASI scoring
domains, there were statistically significant differences in standardized mean scores for
drug, psychological, legal and family domains (p<0.001). However, there was no
statistically significant change in standardized mean differences for ASI alcohol, medical or
employment domains over time.

There was moderate heterogeneity among the studies included. For WHOQOL-BREF, I2

values for psychological, physical, social, and environmental domains were 63.7%, 77.9%,
57.8% and 84.5% respectively. For ASI, I2 values for drug, alcohol, medical, psychological,
legal, employment and family domains were 95.3%, 94.3%, 83.2%, 91.5%, 92.3%, 80%,
and 53.2% respectively. Overall, heterogeneity was greater among studies that measured
ASI domains among OST participants.

3.1 Assessment of Risk of Bias
There was one study that did not use systematic sampling to recruit participants into the
study (Donoghoe, 2009). There were six studies that did not assess differences in variables
among participants who remained and those who dropped out of the respective OST
program locations (Baharom et al., 2012; Chen et al., 2012; Donoghoe, 2009; Lua and Talib,
2012; Musa et al., 2012; Tran et al., 2012). There were also six studies that did not control
for confounders in their analysis of follow up ASI or WHOQOL-BREF domain scores
among participants (Donoghoe, 2009; Dvoryak and Grishayeva; Hser et al., 2011; Lua and
Talib, 2012; Musa et al., 2012; Schaub et al., 2010). While there was clearly bias introduced
into the studies that were included in this review, we did not note any systematic bias in the
studies that would lead to removal from the analysis. As a result, all of these studies were
included in the final measurements of ASI or WHOQOL-BREF domain scores.

4. DISCUSSION
Traditionally, OST program success has been measured by the number of patients retained
in programs over time or by changes in drug use or risky drug use behaviors (Ferri et al.,
2010; Hedrich et al., 2012; Mattick et al., 2008). While these measures are clearly important
indicators of success, more recently there has been increased attention given to changes in
quality of life and addiction severity domain scores among participants who remain in OST
programs over time (De Maeyer et al., 2010; Deng et al., 2009). This increased attention
may in part be attributed to the recognition of opioid dependence as a chronic, relapsing
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condition that may have negative outcomes across multiple life domains (De Maeyer et al.,
2010). Emerging literature on quality of life and opioid dependence highlights the
importance of these instruments to inform drug policy and to tailor drug treatment to
individual needs (De Maeyer et al., 2010).

This study found statistically significant changes WHOQOL-BREF and several ASI scoring
domains among OST participants in LMIC. In quality of life studies, statistically significant
standardized mean differences were documented in all domains including physical,
psychological, employment, and social interaction.

Among OST studies utilizing the addiction severity index, there were low levels scores
maintained across all ASI domains including drug use, alcohol use, medical status,
psychological status, legal status, family status, and employment. Additionally, there were
statistically significant standardized mean differences noted for drug, psychological, legal,
and family domains. We did not find statistically significant differences across ASI domains
for alcohol, medical, and employment, although ASI scores for employment were close to
reaching statistical significance (p=0.074). The authors did not give reasons as to why there
were not statistically significant changes in these domains, although the authors did
acknowledge that the short follow-up period may have contributed to the lack of significant
change seen for the alcohol, medical, and employment domains. Additionally, as the scores
at baseline for these domains were already low, it was unlikely that there was going to be a
significant decrease seen from baseline to follow-up among participants in the OST
programs; the low scores for these domains were maintained during the OST treatment
period. And as the levels for these domains did not increase, the OST program was
successful in maintaining low level domain scores over time for those with low baseline
scores.

Previous studies among opioid users in OST treatment have found that positive changes in
WHOQOL-BREF domains is associated with longer periods of drug abstinence (Apodaca
and Longabaugh, 2009). As heroin use is associated with high relapse rates, it is important
to ensure both high levels of retention of participants in programs, coupled with noticeable
increases in quality of life, or decreases in addiction severity over time. Studies conducted
on OST participants in the past have found that improved satisfaction with life in all
domains was one of the most important reasons for initiating and continuing treatment in
OST and other programs aimed at reducing drug use (Stark and Campbell, 1991).

The changes in domain scores seen here over time among OST participants are similar to
those seen in studies evaluating WHOQOL-BREF and ASI domain scores in high income
countries including Austria (Giacomuzzi et al., 2005), Germany (Karow et al., 2011), and
Italy (Maremmani et al., 2007). The similarity in changes in domain scores is especially
noteworthy as many LMIC with recently introduced OST programs have comparable
WHOQOL-BREF and ASI outcomes to high-income countries, of which some have had
methadone programs in place since the 1960s (Dole and Nyswander, 1965; Paulus and
Halliday, 1967). Among the countries included, all but one implemented OST programs
within the last ten years. Improvements in WHOQOL-BREF and ASI scores in LMIC
highlight the effectiveness of OST to deliver comparable improvements in resource-poor
settings as those in high income settings, despite wide economic disparities.

Although many of the OST programs reviewed here did not specify dosage levels for
methadone or buprenorphine, in all studies, researchers noted that they adhered to
recommended dosage of methadone or buprenorphine from the WHO (Uchtenhagen et al.,
2007). Examination of studies reporting dosage did not show that higher doses of methadone
were associated with higher levels of quality of life changes, though as noted earlier, the
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range of methadone dosages was quite limited. However, for addiction severity index scores,
there was a slightly greater decrease in domain scores among participants in the high dose
studies (10mg buprenorphine dosage) vs. studies with lower doses of buprenorphine (5mg).
However, standardized mean differences in domain scores did not reach statistical
significance.

Those studies comparing 6 months of follow-up to studies with greater than 6 months of
follow-up showed greater increases in WHOQOL-BREF scores across all domains, but the
standardized mean differences in domain scores did not reach statistical significance.
However, even without a statistically significant change in scores, the positive changes seen
are consistent with previous studies have noted the importance of continuous treatment with
OST to ensure increases in life quality as participants spend longer periods of time in OST
programs (Maremmani et al., 2007; Torrens et al., 1999). Studies have found that OST
participation can strengthen motivation to remain drug free, resulting in increased positive
treatment outcomes (Apodaca and Longabaugh, 2009). As many entrants into OST
programs have severe psychological and physical impairments as a result of their heroin use
and associated drug use behaviors (Ryan and White, 1996) the WHOQOL-BREF and ASI
domain tools are particularly helpful, as they contain specific domains addressing these
impairments.

Measurement of WHOQOL-BREF domains among OST participants is especially useful as
many opioid users have a chronic dependence with drugs (Ferri et al., 2010; Saxon et al.,
1996), and as a result, it is important to measure long term changes in well-being over time.
This is particularly important for social and environmental domains, as opiate users may
suffer from stigmatization or discrimination due to their drug dependence; this stigma is
particularly prevalent among persons who inject drugs. For example, persons who inject
drugs are often are confined to specific racial and low socioeconomic groups (Raymond and
McFarland, 2009). These groups are often made up of large numbers of drug users, and as a
result, the social ties can influence drug use and sexual risk behavior, increasing the
likelihood of blood-borne virus transmission and risky behaviors (Crawford et al., 2013). As
there has been a long established stigma associated with healthcare workers and drug users
(McLaughlin and Long, 1996), many will not seek care for their co-morbidities at healthcare
facilities (Solomon et al., 2008). As a result of these different factors, it is important to
measure how particular domains, particular environmental and social domains, may be
improved through participation in OST programs. The WHOQOL-BREF instrument is very
helpful in tracking domain changes over long periods of time for those in OST, while
offering support in reference to domain areas that do not see noticeable improvement over
the course of their treatment.

4.1 Limitations
There are several limitations for this review that should be noted. In several of the studies,
the dosage of methadone or buprenorphine was not given. While we attempted to contact
authors to get dosage information, we were not able to acquire this information for several
of the quality of life studies, especially those in China, Malaysia, and Vietnam. However, it
was noted in all studies that the researchers adhered to the WHO guidelines for OST
treatment, which specify a minimum dose of 40-60mg of methadone or 2mg of
buprenorphine for treatment of opioid addiction (Uchtenhagen et al., 2007). The
measurements that were used in this study were based on domain scores taken from self-
report responses from participants; this could lead to social desirability bias. Finally, it is
conceivable that other harm reduction services (such as needle syringe programs and
antiretroviral therapy), ancillary services, treatment goals, age of participants and staff
attitudes (Caplehorn et al., 1998; Saxon et al., 1996; Ward et al., 1994) could also have
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influenced quality of life or addiction severity domain scores, but these were not reported as
part of services in the OST programs included here.

Other variables in the samples of drug users recruited in each study could have also
influenced the results obtained here, including injecting behaviors of the participants, types
of drug used, and other social determinants that would influence the domains reported here.
However, as the authors of the primary studies did not include information on these
variables, and did not integrate this information into the results reported, we were not able to
speculate on how these variables may have influenced the results obtained in the review.

There was great heterogeneity in the pooled domain scores for ASI and WHOQOL-BREF
domains among studies included in this review, and caution must be used in interpreting the
standard mean differences for each domain. Mean medication dosage did not explain any of
the heterogeneity. There are many additional variables, such as eligibility criteria, staff
training, services offered in addition to medication, frequency of required clinic attendance,
and program discharge policies that might explain some of the heterogeneity, but we were
not able to examine these variables.

4.2 Conclusion
This review has documented changes in standardized mean differences in quality of life and
addiction severity index domain scores among opioid users who remain in OST programs
over time, with statistically significant changes seen in all of the WHOQOL-BREF domains
and four domains in the ASI questionnaire. A thorough understanding of life quality is
important in understanding the complexity of opioid dependence across multiple domains
and tailoring treatment to address individual needs. Together with measurements of risk
behavior, these tools allow researchers to acquire a better overall picture of the success of
their programs and positive changes among their OST participants. The findings of this
study also demonstrate that WHOQOL-BREF improvements in LMIC are comparable to
high income countries, and resource-poor settings should not be viewed as a barrier or
impasse for improving the quality of life of people who use opioids. The information from
this review will be valuable for future OST program clinicians, especially in LMIC; with
knowledge of these past programs and the documented successes among participants, future
programs can be tailored to the particular drug using population, recognizing the importance
of long term treatment and follow-up, in order to maximize changes in life quality over time
for this chronic condition.
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Figure 1. Search String for Eligible Studies
List of search terms used for conducting systematic literature reviews of relevant databases
and conference abstracts
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Figure 2. PRISMA Diagram
Flow chart of studies identified through systematic literature search reviewed for inclusion
in the systematic review
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Table 3

Pooled Standardized Mean Differences in QOL and ASI Scoring

Standardized Mean Difference (SMD) 95% CI p value

WHOQOL-BREF Domain Scores

Psychological 0.491 0.351, 0.631 <0.0001

Physical 0.454 0.276. 0.631 <0.0001

Social 0.292 0.164, 0.421 <0.0001

Environmental 0.417 0.207, 0.626 <0.0001

ASI Domain Scores

Drug −1.513 −2.195, −0.831 <0.0001

Alcohol −0.324 −0.881, 0.233 0.254

Medical −0.212 −0.531, 0.108 0.194

Psychological −0.513 −0.968, 0.058 0.027

Legal −0.649 −1.130, −0.167 0.008

Employment −0.177 −0.368, 0.014 0.070

Family −0.434 −0.729,−0.139 0.004
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