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Abstract

Background: Social connections can lead to contagion of healthy behaviors. Successful
treatment of patients with opioid use disorder may lay in rebuilding social networks. Strong
social networks of support can reinforce the benefits of medication treatments that are the current
standard of care and the most effective tool physicians have to fight the opioid epidemic.

Methods: The research team conducted a systematic review of electronic research databases,
specialist journals and grey literature up to August 2020 to identify randomized controlled trials
of social network support in patient populations receiving medication for opioid use disorder
(MOUD). The research team placed the studies into a framework of dynamic social networks,
examining the role of networks before MOUD treatment is initiated, during the treatment, and in
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the long-term following the treatment. The research team analyzed the results across three sources
of social network support: partner relationships, family, and peer networks.

Results: Of 5193 articles screened, eight studies were identified as meeting inclusion criteria.
Five studies indicated that social network support had a statistically significant effect on improved
MOUD treatment outcomes. We find the strongest support for the positive impact of family social
network support.

Conclusions: Social networks significantly shape effectiveness of opioid use disorder
treatments. While negative social ties reinforce addiction, positive social support networks can
amplify the benefits of medication treatments. Targeted interventions to improve treatment
outcomes can be designed and added to MOUD treatment with their effects evaluated in
improving patients’ odds of recovery from opioid use disorder and reversing the rising trend
in opioid deaths.

Keywords

Medication-assisted treatment; Opioid use disorder; Social network; Social support; Treatment
access

Introduction

Increasing access to medication for opioid use disorder (MOUD) treatment programs is a
key public health strategy in combating the opioid overdose epidemic (Crowley et al., 2017;
Murthy, 2016). MOUD has shown several benefits such as decreases in mortality, increases
in treatment adherence, decreases in heroin use, and augmented health, social and criminal
justice outcomes (Gowing et al., 2008; Mattick et al., 2009; Tilson et al., 2007). MOUD
refers to several medications, primarily opioid-agonist medications, like methadone and
buprenorphine, and opioid-antagonist medications, like naltrexone (Hedrich et al., 2012).
Although MOUD approaches are the most efficacious evidence-based treatment for opioid
use disorder (Fanucchi et al., 2019), a significant number of MOUD patients do not have
favorable treatment outcomes (Burns et al., 2015; Feelemyer et al., 2014), signaling the
need to explore factors beyond medication that might affect treatment outcomes. Overall,
less research has focused on how patients’ social environments and social networks are
associated with treatment outcomes.

Phenomena as diverse as cooperation, obesity, drug use, smoking, and alcohol use are
associated with social network structure (Christakis & Fowler, 2008; Fowler & Christakis,
2010; Kim et al., 2015; Shakya et al., 2017). For example, changes in the alcohol
consumption behavior of a person’s social network had a statistically significant effect on
that person’s subsequent alcohol consumption behavior (Rosenquist et al., 2010), and an
increase in the proportion of adolescent classmates who drink will increase the likelihood
of drinking participation and frequency (Ali & Dwyer, 2010). Social network support-based
randomized controlled trials (RCTSs) also indicate improving one’s level of social network
support can increase the number of abstinent days for individuals with alcohol use disorder
(Litt et al., 2016). Regarding smoking, a 30-year longitudinal study indicated that smoking
behavior spreads through close and distant social ties, and that groups of interconnected
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people often stop smoking in concert (Christakis & Fowler, 2008). Also, greater social
network support was associated with higher levels of nicotine patch adherence among HIV+
smokers (de Dios et al., 2016). Similarly, a social network support RCT to reduce family
members’ smoking was effective at increasing self-reported abstinence (Chan et al., 2017).
These studies suggest the importance of social network support in improving substance use
outcomes. The insights from such studies suggest that augmenting or manipulating social
network support among opioid use disorder patients could improve treatment outcomes.
However, limited research has been extended to patients with opioid use disorder on the
role of social network support on MOUD treatment outcomes, especially on the changes in
such networks over the treatment timeline, perhaps due to stigma and institutional barriers
(Grella et al., 2020). Previous systematic reviews have detailed psychosocial interventions
that complement MOUD (Brown, 2018; Dugosh et al., 2016; Dutra et al., 2008) and the
effectiveness of psychosocial plus pharmacological intervention versus pharmacological
intervention alone (Amato et al., 2011). However, only a small subset of psychosocial
interventions, such as family counseling or network therapy, actively involve patient social
relationships in treatment (Moran et al., 2019).

The purpose of the paper is to review existing RCTs on the following research question: For
MOUD patients, what role does social network support, or lack thereof, have on MOUD
treatment outcomes? Social support was operationalized as documented instrumental
behaviors intended to support MOUD treatment (positive), or behaviors intended to
undermine such treatment (negative). These behaviors could include comments, advice,
providing reassurance, attention, modeling, etc. The review sought to provide policymakers,
administrators, practitioners and researchers with a systematic and reproducible strategy

to query the literature around the role of social network support on MOUD treatment
outcomes.

2. Methods

The research team conformed to frameworks and standard tools of the Preferred Reporting
Items for Systematic Review and Meta-analysis Protocols (PRISMA-P) (Higgins & Green,
2011; Liberati et al., 2009; Moher et al., 2015) and Synthesis without meta-analysis
(SWiM) guidelines (Campbell et al., 2020). The protocol was pre-registered on PROSPERO
(CRD42018095645) on May 24, 2018.

2.1. Search strategy

A systematic search of the literature was performed on August 30, 2018 and updated on
August 3, 2020 to capture any new studies. Databases searched included Ovid MEDLINE,
Embase, APA Psycinfo, and Sociological Abstracts. A medical librarian (MF) consulted on
methodology and ran a medical subject heading (MeSH) analysis of known key articles
provided by the research team [mesh.med.yale.edu]. In each database, scoping searches
were used alongside an iterative process to translate and refine the searches. To maximize
sensitivity, the formal search used a minimal controlled vocabulary terms and synonymous
free-text words to capture concepts for “social network support” and “medication for opioid
use disorder” (see the Appendix for full list of search terms). The search was limited to
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English language. No date limit was applied. In addition, the authors searched references in
previous reviews/guidelines, and clinicaltrials.gov.

2.1.1. Inclusion/exclusion criteria—Studies that met the following criteria were
included:

. randomized controlled trials published in peer-reviewed journals; other scientific
publications (e.g., scientific monographs); non-peer reviewed journals and grey
literature (technical reports, conference papers). Studies excluded from review
were observational studies, quasi-experimental studies, case reports, systematic
literature reviews, qualitative studies, opinion pieces, editorials, comments, news
articles, and letters.

. participants sought treatment for opioid use or met criteria for opioid use
disorder.
. one or more variants of MOUD were offered (e.g., methadone, buprenorphine,

naltrexone).

. the study reported social network support (e.g., family/partner/peer support,
social network interventions (Huberman et al., 2008; Pearson, 1986)) as
interventions.

. the study reported a form of adherence to MOUD as an outcome (e.qg.,
medication adherence, concurrent abstinence during treatment, program
retention).

. the study did not exclusively look at peer support groups (e.g., Narcotics

Anonymous) or group psychotherapy as a form of social support. Studies
involving peer support group attendance as a form of treatment are both
numerous and valuable and are therefore significant enough to be deserving of
their own review.

2.2. Category assignment

Studies were assigned into the following categories based on when social network support
was assessed: pre-treatment, during treatment, and post-treatment. These categories refer
to when the assessment was first administered in the study as social network support was
assessed at multiple time points in some studies. Pre-treatment indicated studies where
social network support was assessed at baseline, before patients commenced an MOUD
program. During treatment connoted studies where social network support was assessed
while participants were actively participating in an MOUD program. Post-treatment denoted
studies where social network support was determined after patients had completed the
prescribed MOUD program. The intention of the abovementioned categorization was to
investigate whether the presence or lack of social support seems to be more important at a
certain point in the treatment timeline and, more generally, whether there are gaps in the
literature at particular points of the timeline.

Studies were assigned to one of the following social network support categories: family,
partner, peer. Multiple forms of social network support were assessed in some studies.
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In general, studies that explored partner relationships were often classified as assessing
family relationships as well, so the classification results have significant overlap. Family
social network support connoted studies where family members such as parents, siblings,

or children provided support to the patient. Partner social network support denoted studies
where partners, married or otherwise, provided support to the patient. Peer social network
support denoted studies where peers such as friends, colleagues or other patients provided
support. Studies which solely assessed the impact of mutual peer support groups (e.g.,
Narcotics Anonymous, Alcoholics Anonymous) or group psychotherapy were excluded. The
research team acknowledges the importance of such programs and the wealth of literature
on their potential efficacy, and therefore believe that they warrant their own review. It should
be noted that some studies describe general family relationships, which may be inherently
inclusive of a partner; therefore, any studies which noted general family relationships were
assumed to assess both family and partner relationships in our category assignment. Studies
were also assigned as assessing either negative or positive social network support. Some
studies assessed both positive and negative social network relationships.

2.3. Outcomes

Examples of primary outcomes were 1) MOUD retention which refers to time in treatment
or length of stay; 2) MOUD adherence which pertains to medication (days the patient took
their MOUD etc.); 3) opioid or other illicit drug use (cocaine, methamphetamine etc.),
defined as the percentage of urine samples negative for opioids and/or self-reported drug
use.

2.4. Data extraction, review methods, quality assessments and data synthesis

A standardized template was utilized to extract data from each study. More detail on data
extraction, review methods, quality assessments and data synthesis can be found in the
Appendix.

3. Results

3.1.

Included studies

Results from the study selection process are indicated in Fig. 1 and general study
characteristics are displayed in Table 1 (see Appendix for more detail). Systematic searches
yielded 7995 papers imported for screening, with 5193 studies screened for review

(2802 duplicates, see Fig. 1). Screening yielded 225 articles for full-text review by two
independent reviewers. Eight RCTs were deemed relevant to the review, summarized in
Table 1. Five studies indicated that at least one variant of social network support assessed in
the study had a statistically significant causal relationship with MOUD treatment outcomes.
Two studies assessed social network support pre-treatment, eight during treatment, and two
post-treatment. Six studies detailed family social network support, seven indicated partner
support, and two explored peer social network support. The United States (four studies) was
the most represented nation. Treatment and comparison groups were all drawn from patients
with opioid use disorder. Five interventions involved methadone, two involved naltrexone,
and one involved methadone or buprenorphine. Studies described in the results section
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were ones with large effect sizes or had novel interventions. Effect sizes (Cohen’s d) were
provided where available and we prioritized opioid-related outcomes (see Table 3).

3.2. Quality assessments

Table 2 indicated study quality. Allocation concealment was rarely reported and its impact
on bias was not clear. Relevant evidence and statistical significance (see Fig. 2) were
indicated with a harvest plot (Crowther et al., 2011). No studies met all five criteria. One
study met four criteria and the remaining met between one and three criteria.

3.3. Pre-treatment

Studies characterized as assessing social network characteristics pretreatment were often
studies which gathered baseline survey information about their participants, typically at
treatment initiation. Information at this point in the treatment timeline is of particular
importance for two reasons: first, because it reveals patterns in the social network
composition of individuals entering MOUD programs, and second, because levels of support
at treatment initiation may be predictive of treatment success at later time points. Two
studies assessed participant social network support pre-treatment. Both studies indicated that
social network support had an effect on MOUD treatment outcomes.

3.3.1. Family social network support—A single study demonstrated that family
social network support pretreatment improved treatment outcomes (Fals-Stewart &
O’Farrell, 2003). Men (N = 124) entering treatment for opioid use disorder who were

living with a family member were randomly assigned to one of two 24-week treatments:
behavioral family counseling (BFC) and individual treatment or individual-based treatment
only (IBT; patients were given naltrexone, but there was no family involvement). BFC
patients, compared with their IBT counterparts, used more naltrexone, had more days
abstinent from opioids and other drugs during treatment and during the year after treatment.

3.3.2. Partner social network support—Two studies demonstrated that partner social
network support pretreatment improved treatment outcomes. One study used Behavioral
Couples Therapy with partners using positive reinforcement of abstinence (Fals-Stewart et
al., 2001). The study found that patients in the couples therapy condition (A= 19) had fewer
positive urine tests during treatment compared to people in the individual therapy condition
(N=17).

3.4. During treatment

Studies characterized as assessing social network support during treatment were either

ones that gathered self-report information about participant social ties after treatment had
already begun or studies that actively involved participant social ties in treatment. All studies
inherently had at least one during-treatment component to be included in the review. Eight
studies assessed participant social network support during treatment. Five studies indicated
that during-treatment-assessed social network support affected MOUD treatment outcomes.

3.4.1. Family social network support—~Four out of six studies exploring family
social network support during treatment demonstrated a statistically significant effect on
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treatment outcomes (Carroll et al., 2001; Catalano et al., 1999; Day et al., 2018; Fals-
Stewart & O’Farrell, 2003; Gu et al., 2013; Yandoli et al., 2002). One study (V= 119)
explored the efficacy of family therapy versus standard treatment involving methadone and
individual counseling, finding that there was a significantly larger number of drug-free
participants in the treatment group at both 6- and 12-month follow-ups (Yandoli et al.,
2002). Family support included attendance in biweekly therapy sessions which emphasized
rebuilding relationships and methadone reduction. Another study randomly employed Brief
Social Behavior and Network Therapy—which allowed MOUD patients to map their social
network of significant others and invite them to treatment sessions—found no significant
difference in number of days abstinent from heroin between the treatment group (V= 26),
control (A= 30), and individual therapy groups (V= 27) at three or 12 month follow-ups
(Day et al., 2018).

3.4.2. Partner social network support—Four of seven studies exploring partner
social network support during treatment noted a significant causal relationship with
treatment outcomes. In general, studies which explored partner relationships were often
classified as assessing family relationships, so the classification results have significant
overlap. Two studies looked specifically at the impact of partner-specific involvement

in treatment. One study employed Behavioral Couples Therapy centered around partners
practicing positive reinforcement of abstinence, finding that individuals in the couples
therapy condition (V= 19) had fewer positive urine screens during treatment than people in
the individual therapy condition (A= 17) (Fals-Stewart et al., 2001). Another study (/N = 48)
utilized an intervention to educate spouses about a harm reduction approach and found no
significant difference in retention at one month or six months (Hojjat et al., 2017).

3.4.3. Peer social network support—None of the two studies which explored peer
social support during treatment found a significant causal relationship with treatment
outcomes.

Post-treatment

Studies characterized as assessing social network support Post-treatment were individuals
that elicited information from study participants with a follow-up that lasted beyond the end
of treatment termination. One study indicated that post-treatment-assessed social network
support had an effect on MOUD treatment outcomes, while the other study found no
relationship.

3.5.1. Family social network support—Both post-treatment studies explored at least
one form of family social ties. In one study, parents in MOUD were randomly assigned

to the Focus on Families intervention—a curriculum that combines parent skills training
and home-based case management—and given a follow-up interview within a month of the
program termination. Parents in the intervention group (A= 82) had a lower frequency of
opiate use at follow-up compared to the control group (V= 62) (Catalano et al., 1999).

3.5.2. Partner social network support—Two post-treatment studies assessed partner
social support, with one reporting a statistically significant result. The study included a
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randomly assigned Behavioral Family Counseling component of which a high proportion
of participants completed with their partner, and also elicited post-treatment information of
participants at a one-year follow-up. Both the treatment and control groups in the study saw
significant decreases in percentage of days abstinent and length of continuous abstinence
that year (Fals-Stewart & O’Farrell, 2003).

3.5.3. Peer social network support—One study assessed peer social network support
but did not demonstrate statistically significant results (Day et al., 2018).

Negative and positive social connections

Seven studies investigated positive social network support, two studies investigated negative
social network ties, and one study investigated both positive and negative social ties (note
overlap in classifications). Of the studies that assessed an aspect of positive social support,
five included family ties, seven included partner ties, and two included peer ties. Of the
studies that assessed an aspect of negative social ties, one included family ties, one included
partner ties, and one included peer ties (see table in Appendix).

3.7. Synthesis

Table 3 synthesized included studies and indicated if there were statistically significant
findings or no effect. Effect sizes were generally medium. Table 3 also indicated whether
biases may have understated or over-reported treatment effects, if any. Evidence was not
consistent for all points at which social network support was assessed, although studies
overall indicated that social network support, or lack thereof, was statistically significantly
associated with MOUD treatment outcomes. The above information was derived from
Tables 1 and 2. Bias was considered likely to understate positive outcomes in no studies, to
exaggerate in two and unclear in the remaining studies. The most common source of bias
was lack of intent-to-treat analysis.

4. Discussion

The presented systematic review represents the current body of knowledge on the role of
social network support and social network ties on MOUD treatment outcomes. Results
generally support the idea that social network ties have an effect on MOUD treatment
outcomes.

Results suggested that MOUD outcomes were generally improved using social network
support interventions. Despite the wide body of work on the efficacy of administering
psychosocial interventions in addition to pharmacological treatment, and the numerous
reviews to in this regard (Brown, 2018; Dugosh et al., 2016; Dutra et al., 2008), there is very
little work looking into psychosocial interventions which specifically involve significant
others in patient networks. While one study utilized network mapping methods to identify
others to participate in therapy (Day et al., 2018), the most prominent positive effects

of interventions involving network members seemed to be relationship-specific, such as
couples therapy between partners (Fals-Stewart et al., 2001; Yandoli et al., 2002) or parent
skills training between parents and children (Catalano et al., 1999).
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While the results of our review did not decisively indicate whether a particular social
network relationship was inherently important, the evidence base for family social network
support appears the most significant. More generally, many of the studies reviewed here
reveal that characteristics of relationships, and not the particular types of relationships,
may be the most important aspects of social ties during treatment. For example, evidence
from several studies across different time points suggests that, regardless of the type of
relationship, having and maintaining social ties during treatment that are non-judgmental
of MOUD or abstinence-positive (Catalano et al., 1999; Hojjat et al., 2017; Yandoli et

al., 2002) or that are mutually non-substance-using (Fals-Stewart & O’Farrell, 2003) is
positively associated with successful treatment outcomes.

Our findings are of great relevance given the current gap in understanding of MOUD
treatment outcomes, and particularly problems raised by rates of high attrition and high
illicit substance use concurrent with treatment. The results presented here suggest that social
network information can be utilized to personalize existing interventions or to innovate new
approaches. With psychosocial interventions that supplement pharmacological treatment
becoming the norm in combating opioid use disorder, it is critical that researchers develop
the most efficacious MOUD interventions. The current review also provides wider policy
implications. Governments and public health authorities seeking to improve treatment
outcomes might incorporate successful, network-targeting MOUD interventions noted in
our review. Public health authorities can encourage treatment providers to explore social
network support or other similar techniques to augment MOUD. Such agencies might also
incentivize treatment providers to include different forms of social network support in their
programs to determine which is most efficacious and simultaneously build upon the research
base of network support in MOUD approaches. Similarly, in absence of a large evidence
base for social network support-based MOUD approaches, treatment providers with generic
approaches (i.e., without any form of behavioral/psychosocial intervention) might informally
encourage patients to seek social support from their family, friends or peers.

The research team noted the limited number of studies involving social network support
around MOUD treatment outcomes compared to similar work in improving other substance
use disorder outcomes (e.g. alcohol use disorder and tobacco use disorder). Moreover, when
the research team details kinds of social ties that seem to have emerged in our review,

the research team notes that the research on other substance use disorders have established
far more prescriptive social network support RCTs to improve treatment outcomes. The
research team suggests that insights from social network support RCTs around other
substance use disorders be used to design RCTs for augmenting MOUD outcomes. For
example, the alcohol use disorder literature has examples of network support interventions
that have shown advantages for some persons (Litt et al., 2016), and in particular highlight
the influence of non-using close friends (models for non-use) and for behavioral support
for abstinence. An included study (Catalano et al., 1999) highlighted the complexities in
working with parents who both have opioid use disorder, and the alcohol use disorder
literature may have relevant insights, such as studying partners in which one does not have a
substance use disorder (McAweeney et al., 2005). Similarly, included studies (Carroll et al.,
2001) demonstrated that significant other support added little to contingency management,
perhaps indicating the difficulties around patient participation (Day et al., 2018; Hojjat et
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al., 2017) - an issue detailed in the alcohol use disorder literature (Pedersen et al., 2011,
Thomson et al., 2008). Future work can also detail means to reduce barriers in conducting
social network support RCTs around MOUD outcomes.

The research team also notes that some studies did not indicate a significant effect for
social network support in improving MOUD treatment outcomes, and that effect sizes

were variable. Such studies may suggest that certain social network support interventions
are ineffective or require more research. The number of studies not reporting statistically
significant outcomes, and variable effect sizes may be due to variable study quality

with most of the studies having key methodological concerns. The research team
emphasized more robust study designs (RCTs) and assessed the probable impact of bias

to compensate for methodological weaknesses. Possible sources of bias included group
baseline differences, selection bias, attrition bias, and differential rates of follow-up.
Selection bias may have exaggerated or under-reported treatment effects. If rates of attrition
were relatively high or greater in untreated groups, there may be a possibility that treatment
effects were overestimated if participants lost to follow-up had greater negative outcomes.
A few studies in the review conducted analysis to control for bias through multivariate
analysis and/or comparison of losses to follow-up with individuals followed-up. Attempts to
account for biases may not always be successful, and the research team thus assessed the
risk of biases (see Table 2), providing an assessment of probable impact of bias on various
outcomes.

Limitations also arose from differences in methods of reviewed studies, making it more
complex to assess or synthesize all studies under the same rubric, making a meta-analysis

of studies not possible. The details provided on methods and analysis was highly varied,
possibly leading to fluctuations in the confidence level of results. The research team noted
that some studies (Catalano et al., 1999; Day et al., 2018; Hojjat et al., 2017) used non-
objective measures of substance use (e.g. self-report) and not urinalysis testing, and did not
administer measures of social support (Catalano et al., 1999), further impacting quality of
findings. An author of two of the included studies (Fals-Stewart et al., 2001; Fals-Stewart &
O’Farrell, 2003) has been accused of ethical concerns (Heisel, 2010), affecting veracity of
results. Finally, there were limitations in our classification method that arose from the high
variability between study methods and analysis. Additionally, peer relationships in particular
were limited by definition in our review, often unspecified or generally specified as friends.
Future studies might aim to assess ‘weak’ peer ties, such as co-workers, employers, or clinic
care providers.

4.1. Conclusions

Although evidence was mixed, social network support measured across various points in

the treatment timeline generally improved MOUD treatment outcomes, with preliminary
findings showing some promise for the subset of patients choosing to engage in a social
network-oriented approach. Interventions around social network support could potentially
augment MOUD treatment outcomes, possibly playing a role in mitigating the current
opioid epidemic. Future research should explore social network changes across the treatment
timeline and leverage patterns in the changes to address obstacles to MOUD success.
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Fig. 2.

St?]dy harvest plot. Evidence for studies regarding the role of social network support on
treatment outcomes for medication for opioid use disorder. Each study falls into a category
represented by a stacked bar. The height of each component corresponds to a quality score
representing the suitability of study design with respect to five quality measures: allocation
concealment, addressing of incomplete outcome data, intent-to-treat analysis, addressing of
selection bias and adequate sequence generation. Each bar is annotated with the sample
size, statistical significance of outcome, and form of social network support. Studies without
above quality measures are represented with no bar.
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