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Abstract

Background: Despite the growing morbidity and mortality rates associated with opioid use disorder, a large gap
still exists between treatment need and capacity. Low-threshold clinics utilizing medication for opioid use disorder
(MOUD) treatment can increase treatment access but are understudied, and little is known about how patient demo-
graphic characteristics are associated with their social support and functioning in these settings.

Methods: We used multivariate regression to estimate associations between demographic characteristics and self-
reported social support or functioning indicators among patients receiving MOUD in a low-threshold clinic using
several validated instruments administered at intake: Behavior and Symptom Identification Scale, Brief Pain Inventory,
and Life Events Checklist for DSM-5. Patients initiating MOUD treatment between April 1 and December 31, 2017, with
complete surveys were included (N=582).

Results: Patients were primarily male (62%), aged 34 or older (53%), non-Hispanic White (79%), separated or not mar-
ried (86%), and unemployed (64%). Over 20% did not live in a house or apartment in the past month. Women were
more likely to “get along” with people outside their family or in social situations and to identify their partner as their
source of support. Women, non-White, and older patients were at higher risk of social functioning-disrupting events
(physical/sexual assaults or experiencing chronic pain), while employment and housing were protective against
exposure to these trauma-related events. However, employment and housing also decreased the odds of talking with
others about substance use. The aforementioned results were obtained from multivariate logistic regression models
and were significant to p<0.05.

Conclusions: Variation in support and functioning by demographic characteristics suggests that treatment facilities
may benefit from adopting strategies that take baseline disparities in support and functioning into account.
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Background

Drug overdose deaths in the United States (US) have
*Correspondence: marcusalexander@yaleedu ¥ncre.a§e.d in the past tyvo‘ decade;st with c?verdoses 11.1v01v—
twilliam Oles and Marcus Alexander contributed equally to this work. ing illicit and prescription opioids being the primary
" Human Nature Lab, Yale Institute for Network Science, Yale University, driver of the epidemic [1]. Across the 12-month period

New Haven, CT, USA . .
Full list of author information is available at the end of the article endmg n Ianuary 2021, the CDC reported over 94,000

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.



http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12888-022-03884-5&domain=pdf

Oles et al. BMC Psychiatry (2022) 22:236

drug overdose deaths, an increase of approximately 30%
compared to the previous 12-month period [2]. In the
wake of disruptions to health services and social distanc-
ing that have followed the COVID-19 pandemic, rates of
opioid use and overdose-related morbidity and mortality
have accelerated, with the largest monthly increases in
drug overdose deaths since 2015 occurring in the months
following statewide lockdown responses to COVID-19
[2,3].

Medications for opioid use disorder (MOUD)—such
as methadone, buprenorphine, or buprenorphine-nalox-
one—curb opioid cravings and decrease overdose events
[4]. MOUD treatment programs have become a key pub-
lic health strategy in combatting the opioid epidemic
[5, 6], particularly during the COVID-19 pandemic [7].
Despite the efficacy of MOUD, a significant gap has been
estimated between treatment need and treatment capac-
ity for opioid use disorder nationwide [8, 9]. The gap
exists, in part, due to barriers to access, such as health
insurance coverage, waiting lists, lack of transportation,
and treatment stigma [10]. Barriers exist on the pre-
scriber side as well, with physicians facing prior authori-
zation requirements from insurance companies and
waiver training mandates from the federal government
in order to prescribe many MOUD therapies [11]. Low-
threshold treatment models seek to directly address bar-
riers to care, and therefore reduce the treatment gap, in a
number of ways. In contrast to traditional treatment set-
tings, which may have rigid requirements for admission
and continuation, low-threshold treatment clinics often
offer same-day treatment entry, flexible medication for-
mulations, and endorse a harm reduction approach that
does not require abstinence [12].

Social support—which can be conceptualized as emo-
tional or tangible resources shared within social relation-
ships including expressions of sympathy, offers of advice,
and physical/financial aid [13]—is associated with good
health outcomes generally and substance use disorder
treatment outcomes specifically. Among people who use
opioids, perceived support from family or peers is related
to earlier treatment seeking and longer MOUD treatment
adherence [14-16]. Engaging in networks of social sup-
port is one domain of a broader concept of social func-
tioning—the ability to “successfully engage with life and
fulfill personal roles” in society [17]. The disruption of
social functioning in the settings of work, school, home,
or recreational life is a DSM-5 diagnostic criterion of opi-
oid use disorder [17, 18], and improving patients’ abilities
to meet responsibilities in these settings is often a target
of MOUD programs. Impairment of social functioning
may not only be a consequence of long-term opioid use
but a precursor, as said disruptions are also intertwined
with the experience of and coping with traumatic events
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and stress [19]. Two such examples are physical/sexual
assault and chronic pain experiences, both of which can
have lasting impacts on people’s ability to meet their life’s
responsibilities and engage in support networks [20, 21].

Although some studies have investigated the role of
social support in MOUD treatment [14—16], fewer stud-
ies have related both positive and negative indicators of
social support and functioning to patient demographic
characteristics at treatment initiation, and no study has
done so in a low-threshold treatment setting. While
we make no prior assumptions about how patients in a
low-threshold treatment setting may differ from other
populations, we believe the current study adds value by
extending the investigation of social support and func-
tioning in the literature on MOUD to low-threshold
treatment settings. This study utilizes validated instru-
ments administered at MOUD initiation over the course
of nine months. The aims of the study are twofold: 1) to
describe the demographic characteristics of a cohort of
patients receiving MOUD in a low-threshold setting,
and 2) to relate the cohort’s demographic characteristics
to both positive and negative indicators of social sup-
port and social functioning. This analysis will allow cli-
nicians and other administrators in the MOUD space to
gain an idea of the support needs of their patient popula-
tions, which can not only strengthen existing programs
through mechanisms of quality improvement but also
expand planning for the scope of future MOUD treat-
ment programs.

Methods

Data source and sample

Data from 588 MOUD treatment patients was gath-
ered through surveys administered at intake to the APT
Foundation in New Haven, Connecticut (CT). APT
Foundation is a private, non-profit, community-based
organization that specializes in treatment of opioid use
disorder and which organizes a low-threshold program
by walk-in admission, having locations accessible to pub-
lic transportation, and treating those underinsured or
uninsured [22]. Of the 588 patients, 582 had complete
survey responses, with one record missing ethnicity, two
records missing marital status, and three records missing
employment status after data processing. Patients using
MOUD at APT Foundation in New Haven were asked
to complete a set of validated instruments at treatment
initiation, including the Behavior and Symptom Identifi-
cation Scale (BASIS-24), Brief Pain Inventory (BPI), and
Life Events Checklist for DSM-5 (LEC-5). Records of
all complete patient intakes from April 1, 2017 through
December 31, 2017 were included. Survey measures were
selected for analysis from each instrument by experts
specializing in substance use disorders (authors BH,
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PGO, LMM, DTB), who made selections based on each
measure’s pertinence to patient social support or social
functioning. Although data was collected for each instru-
ment in full as part of a standardized intake protocol,
we chose to analyze individual survey items, rather than
composite survey scores, since the composite scores
on the whole were not necessarily designed to measure
social support or functioning.

Ethical considerations

The study involving a medical chart review was approved
by the APT Foundation Board of Directors as well as the
Human Investigations Committee at the Yale School of
Medicine. All participants provided informed consent for
data collection. All methods were performed in accord-
ance with the relevant guidelines and regulations set
forth by the APT Foundation Board of Directors and the
Human Investigations Committee at the Yale School of
Medicine.

Survey instruments and key variables

BASIS-24 is a measure of self-reported psychiatric dis-
tress and functioning and can be used as a metric of
mental health treatment outcomes [23]. The instrument
has been demonstrated to be reliable (internal consist-
ency a values ranged from 0.75 to 0.91) and discrimi-
nately valid in clinical populations [24]. Responses were
drawn from three of the six survey domains (Depres-
sion and functioning, Interpersonal relationships, and
Substance use). We also drew on BASIS-24 responses
to abstract demographic information, including sex,
age, race, ethnicity, marital status, employment status,
and past-month residential status. For the purposes of
analysis, we recoded sex to female/not female, race to
non-White/White, ethnicity to Hispanic/non-Hispanic,
marital status to married/not married, employment
status to unemployed/part-time/full-time, and residen-
tial status to lived in house or apartment/did not live
in house or apartment. The decision to encode demo-
graphic information in this way was made to reduce the
number of comparisons and ensure model convergence
given the unbalanced distribution of responses across
the study cohort (Table 1). Wording for the original
questions and answer choices is summarized in Supple-
mental Table 1 (see Additional file 1).

In addition to individual demographic characteristics,
eight survey questions were chosen for analysis from
BASIS-24 which are also summarized in Supplemental
Table 1 (see Additional file 1). Each item is based on the
past week of the respondent’s life and includes questions
about the amount of time the respondent got along with
family, got along with those outside their family, and got
along in social situations, all of which were considered
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Table1 APT  Foundation 2017  cohort

characteristics (N=582 complete survey).

demographic

Overall, % (N)

Sex

Female 38.1(222)

Male 61.9 (360)
Age in years, Mean (SD) 36.8(10.5)
Race

White 79.0 (460)

Non-White 21.0(122)
Ethnicity

Non-Hispanic 87.5(509)

Hispanic 12.5(73)
Marital status

Not married 85.7 (499)

Married 14.3 (83)
Employment status

Unemployed 64.0 (372)

Part-time 16.1 (94)

Full-time 19.9 (116)
Residential status

Didn't live in house/apartment past 30 days 22.0(128)

Lived in house/apartment past 30 days 78.0 (454)

positive indicators of social functioning and were rated
on a 5-item Likert scale ranging from “None of the time”
to “All of the time”. It is worth noting that labels of ‘posi-
tive’ and ‘negative’ social support or functioning were
assigned by experts who specialize in substance use dis-
orders and are familiar with survey instrument structure
(authors BH, PGO, LMM, DTB). These labels are meant
to help conceptualize the expected valence of each meas-
ure. For example, reporting getting along with one’s fam-
ily suggests a higher quality social support or functioning
in that domain per it’s inclusion in the ‘Interpersonal
relationships’ BASIS-24 subscale and is therefore consid-
ered a positive indicator in the current study.
Additionally, we chose to analyze questions about how
often the respondent felt close to another person, felt
that they had someone to turn to for help, tried to hide
their drinking or drug use, and how often others talked
to them about their drinking or drug use, which were
rated on a 5-item Likert scale ranging from “Never” to
“Always”. Participants also indicated from a list which
relationship was their main source of social support,
which was recoded into three binary variables: main
source of support is a partner, main source of support is
family, or main source of support is a friend. The ques-
tion about how often respondents tried to hide their
drinking or drug use was reverse coded and interpreted
as how often they did not hide their use from others, and
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these set of questions were considered positive indicators
of social support. It should be noted, however, that being
talked to by others about drinking of drug use is not
always a positive indicator of support and that the impact
of being talked to about those matters is often context-
and relationship-dependent.

The BPI was designed to assess the severity of physical
pain and the impact of pain on daily functioning [25]. The
instrument has been used in a number of clinical settings
and is shown to be valid and reliable (internal consist-
ency a values ranged from 0.83 to 0.96) [26]. We assessed
a single measure, rated 0-10, which asked how often
pain interfered with the respondents’ relationships with
people in the past week as a negative indicator of social
functioning.

The LEC-5 was developed at the National Center for
PTSD in tandem with the Clinician Administered PTSD
Scale (CAPS) to assess exposure to potentially traumatic
events [27], and it has been shown to be both valid and
reliable as a measure of trauma history (intraclass cor-
relation coefficients ranged from 0.62 to 0.64 for events
experienced) [28]. For each traumatic event, patients
indicated their experience on a nominal scale, which
we recoded as a binary variable indicating whether the
respondent reported that the event “Happened to me”
(Supplemental Table 1, see Additional file 1). We selected
five items from the LEC-5 that are negative predictors of
social functioning: physical assault, assault with weapon,
sexual assault, unwanted sexual experience, and the sud-
den and unexpected death of someone close.

Data analysis

The objectives of our analysis were to summarize patient
characteristics and to identify which characteristics are
associated with reports of social support and function-
ing. Descriptive statistics (means, standard deviations,
proportions) were calculated to examine the cohort’s
demographic characteristics. For social support or func-
tioning measures that are reported as a frequency, we
employed multivariate ordinal logistic regression, which
allowed us to model the log odds of each change in the
response scale as a linear combination of key demo-
graphic characteristics (Supplemental Table 3, see Addi-
tional file 2). For social support or functioning measures
about support relationships or experiencing a traumatic
event, we employed multivariate binomial logistic regres-
sion, which models the log odds of the binary relation-
ship or event with a linear combination of covariates
(Supplemental Table 4, see Additional file 2). Results
are reported as odds ratios to ease interpretability. Each
model included the following covariates, which were
selected by our panel of experts specializing in substance
use disorders based on the availability of information
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gathered in the intake survey (authors BH, PGO, LMM,
DTB): sex, age, race, ethnicity, marital status, employ-
ment status, and residential status. Six participant
records (1%) were excluded after data cleaning for the
purposes of our analysis due to missing demographic
data. Missingness in indicators of social support and
functioning varied but was less than 1% for any given
indicator (Supplemental Table 1, see Additional file 1).
Each model was compared to a null with no covariates
to assess improved goodness of fit in predictions, which
was confirmed by significant reduction in deviance for
all models (Supplemental Tables 3 and 4, see Additional
file 2). Statistical significance was set at p<0.05. Statistical
analyses were performed using R version 3.5.2.

Results

Group characteristics

Of 588 patients entering a low-threshold MOUD treat-
ment program, 582 had complete baseline surveys and
were considered for analysis. 222 (38%) were female, 460
(79%) were White, 73 (13%) were Hispanic, and the aver-
age age was 36.8 (SD=10.5). Additionally, 499 patients
were not married (86%), 372 were unemployed (64%),
and 128 (22%) reported not residing in a house or apart-
ment in the past month. The demographic characteristics
for the sample are summarized in Table 1. Significant
adjusted odds ratios showing changes in probability of
both positive and negative indicators of social support
and functioning by demographic characteristics are sum-
marized in Fig. 1. All results are reported in Supplemen-
tal Tables 3 and 4 (see Additional file 2).

Positive social support and social functioning indicators
Patients with full-time jobs were 32% less likely than
those unemployed to report getting along with their
family (adjusted odds ratio [aOR]=0.68, 95% confidence
interval [CI]=0.46—0.997), and women were 36% more
likely than men to report getting along with people out-
side their family (aOR=1.36, 95% CI=1.002-1.86) and
60% more likely to report getting along in social situa-
tions (aOR=1.60, 95% CI=1.18-2.18). Married patients
were 41% less likely to report feeling close to another per-
son compared to non-married patients (aOR=0.59, 95%
CI=0.38-0.91).

Concerning employment and age, those with full-time
jobs were 45% less likely to report being talked to about
their alcohol or drug use (aOR=0.55, 95% CI=0.37—
0.82), and each additional 10 years in a patient’s age was
associated with a 22% decrease in the likelihood that
they reported being talked to about their alcohol or drug
use by others (aOR=0.78, 95% CI=0.67-0.91). Being
employed was associated with at least a 51% decrease
in the likelihood that a patient reported not hiding their
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Fig. 1 Significant adjusted odds ratios of indicators of social support and functioning by demographic characteristics. Note: Age scaled up by a
factor of 10

drug or alcohol use from others (Part-time employment:
aOR=0.49, 95% CI=0.31-0.75; Full-time employment:
aOR=0.43, 95% CI=0.28-0.65), while living in a house or
apartment was associated with 49% decrease in the likeli-
hood that the patient reported not hiding their use from
others (aOR=0.51, 95% CI=0.35-0.76).

Patients also provided information about their pri-
mary source of social support. Women (aOR=1.86, 95%
CI=1.26-2.77), those that lived in a house or apartment
(aOR=1.70, 95% CI=1.04-2.86), and those that were
married (aOR=14.25, 95% CI=7.80-27.71) were about
1.9, 1.7, and 14.3 times more likely to list their partner
as their source of support, respectively. Each additional
10 years in a patient’s age was associated with a 21%
decrease in the probability they reported having family as
their primary support (aOR=0.79, 95% CI=0.66—0.93).

Negative social support and social functioning indicators

Women were about 67% more likely than men to report
experiencing physical assault (aOR=1.67, 95% CI=1.18-
2.37) and over 10 times as likely to report sexual assault
(aOR=10.76, 95% CI=6.81-17.37) or another unwanted
sexual experience (aOR=10.40, 95% CI=6.53—-17.06).
Women were also 2.3 times more likely than men to
have experienced the sudden death of someone they
knew (aOR=2.25, 95% CI=1.31-3.93), while non-White
patients were 83% less likely than White patients to have
experienced the sudden death of another (aOR=0.17,
95% CI=0.02-0.69). Non-White patients were about 2.1
times more likely than White patients to report that they
felt their experiences of pain interfered with their social
relationships (aOR=2.13, 95% CI=1.25-3.62), while

those employed full-time were 36% less likely to report
pain interference (aOR=0.64, 95% CI=0.42-0.96). Each
additional 10 years in age was associated with a 20%
increase in likelihood of pain interfering with social rela-
tionships (aOR=1.20, 95% CI=1.04—1.39).

Living in a house or apartment was associated with
a 55% decrease in the likelihood of experiencing sex-
ual assault (aOR=0.45, 95% CI=0.27-0.75) and a 49%
decrease in the likelihood of having an unwanted sex-
ual experience (aOR=0.51, 95% CI=0.30-0.85). Those
that resided in a house or apartment were also 42%
less likely to report being assaulted with a weapon than
those that did not (aOR=0.58, 95% CI=0.38-0.89). Hav-
ing a full-time job was associated with a 59% decrease
in the probability of having an unwanted sexual experi-
ence (aOR=0.41, 95% CI=0.18-0.85). Those with a full-
time job were 49% less likely than those unemployed to
report experiencing physical assault (aOR=0.51, 95%
CI=0.32-0.80).

Discussion

This study extends the current literature by identifying
associations between demographic characteristics and
positive and negative indicators of social support and
functioning among patients entering a low-threshold
MOUD program. The probability of reporting trauma
experiences, social functioning disruptions, or poor net-
work support varied across the demographic subgroups.

Sex
Sixty-two percent of our cohort was male. We noted
differences by sex in self-reported social support and
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functioning. Women were more likely than men to
report getting along with people outside their family or
in social situations and were also more likely to identify
their partner as their primary source of support, despite
similar rates of marriage between men and women. This
may indicate that men initiating MOUD treatment are
less likely to be engaged with a social support network.
Women are more likely than men to rely on social sup-
port to manage problems and emotional stress, and they
are also more likely to have a larger selection of drug-
free network support when receiving MOUD treatment
[29]. However, severe loneliness has been associated
with higher odds of illicit opioid use among women in
MOUD treatment programs while the same effect was
not observed for men, suggesting that lack of social sup-
port may have a disproportionate impact [30]. Addition-
ally, our results are consistent with a more general finding
that women experiencing OUD are more likely to have
experienced past physical, sexual, or emotional traumas
[31]. More work is needed to link the differences by sex
in social support and functioning to potential disparities
in MOUD treatment outcomes and to understand how
MOUD treatment providers might leverage this evidence
to tailor support network and trauma-informed care pro-
gramming to their patient populations.

Age
The mean age of our cohort was 36.8 years and about 13%
were over the age of 50, which is a smaller proportion of
older patients than other traditional and low-threshold
MOUD programs [32, 33]. Although older patients are
typically insured and have similar if not better treatment
outcomes as younger patients, older adults who use opi-
oids are less likely to perceive their drug use as problem-
atic and initiate treatment [31, 34]. Additionally, older
patients in low-threshold MOUD programs may have dif-
ferent treatment needs than both older patients in other
settings and younger patients in low-threshold programs.
We found that as the age of patients increased, the
probability of someone talking to them about substance
use or having family as primary social support decreased,
while the probability of pain interfering in their relation-
ships increased. Our findings regarding conversations
about substance use and family as social support are
consistent with broader epidemiological data showing a
higher prevalence of social isolation among older adults
relative to younger adults [35]. Given the surge in older
adults seeking treatment for OUD in the United States
[34], future work might focus on connecting the impact
of social isolation among older adults to MOUD treat-
ment outcomes and identifying the specific challenges
imposed by isolation such as accessing healthcare for
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both diagnosis and treatment and maintaining emotional
support throughout the treatment timeline. MOUD
treatment providers might consider incorporating strat-
egies to build support networks for patients experienc-
ing social isolation and to address potentially modifiable
factors precipitating isolation, such as living arrange-
ment and social participation [35]. Finally, our results
also highlight the need for future work to address the
role of chronic pain management among older patient
populations.

Race and ethnicity

The majority of our cohort was White and non-Hispanic;
however, the proportion of patients who self-identified
as Hispanic (13%) was greater than other traditional
and low-threshold MOUD programs [32, 33]. However,
no social support or functioning indicators examined in
the current study varied significantly by Hispanic ethnic-
ity, suggesting parity between those identifying as His-
panic and non-Hispanic in measures of social support
and functioning when adjusting for other demographic
characteristics.

Compared to White patients, non-White patients were
more likely to report that pain interfered with their rela-
tionships but less likely to have experienced the sudden
death of someone they knew. The finding of disparity
in pain interference is consistent with recent studies of
patients experiencing chronic pain, which found that
Black patients were significantly more likely than White
patients to report pain interference on the BPI and that
this disparity was moderated by perceived social sta-
tus [36]. Racial disparities in the experience of sudden
death in this setting have not been studied. Our finding
that non-White patients were less likely to have experi-
enced the sudden death of someone they knew may be
explained by the greater rates of opioid-related mortality
among White individuals compared to non-White indi-
viduals [37]. However, this result should also be inter-
preted with caution. Socioeconomic status has been
shown to mediate the effects of race on probability of
mortality, and since the time of data collection for this
study, racial disparities in mortality have widened paral-
lel to the progression of the COVID-19 pandemic [37,
38]. Black individuals experiencing opioid use disorder
are less likely to be initiated on MOUD treatment com-
pared to White individuals [39], and among those receiv-
ing MOUD treatment, Black individuals have lower odds
of being retained in treatment for at least one year or
completing treatment [40, 41]. These racial disparities
in MOUD treatment are driven by structural racism and
systemic inequities which lead to differential diagnosis
and treatment of non-White patients, so we interpret our
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finding of differences in pain interference with relation-
ships in the context of other structurally-borne barriers
to treatment success for non-White patients. Future work
might further investigate how racial disparities in social
support or functioning are related to treatment outcomes
and how structural barriers to care can be addressed in
the MOUD treatment setting.

Marital status

A small minority of our cohort was married. We found
that married patients were more likely to indicate their
partner as their primary source of support, but less likely
to report feeling close to another person. While no other
study has investigated differences in perceived closeness
to others among a population of married patients receiv-
ing MOUD, recent work using a sample of heterosexual
couples has shown that relationship quality is negatively
correlated with MOUD-treatment-related stress for both
men and women, and that women’s positive family and
friend ties outside of the partnership are linked to lower
stress for both partners [42]. Other work has also indi-
cated that marriage decreases the odds of patients using
cocaine or heroin during treatment and that the effect is
strengthened if there is a high level of perceived close-
ness to the partner in the marriage [43]. This association
has provided a basis for the development of behavioral
couples therapy interventions in substance use disorder
treatment settings, many of which have shown promise
with respect to treatment outcomes [44]. Our results
indicate that partnerships play an important role in per-
ceived support and that interventions framed around
increasing trust, understanding, and support among cou-
ples might further improve treatment outcomes.

Employment status

The majority of our cohort was unemployed. A greater
proportion of women were unemployed relative to men.
Both full- and part-time employment were associated
with hiding one’s drinking or drug use from others, while
full-time employment was also associated with not get-
ting along with one’s family and not being talked to by
others about substance use. These associations suggest
that holding a job may disincentivize drug use disclosure,
possibly due to stigma or fear of retribution by employers
or because there are fewer opportunities to talk with oth-
ers due to time spent at work.

However, full-time employment was also negatively
associated with reports of experiencing physical assault
or unwanted sexual experiences. Since employment is a
source of income and structure, it is often a target out-
come of MOUD treatment programs as a way to bol-
ster social functioning and has been associated with
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improved outcomes such as heroin abstinence and longer
retention in treatment [41, 45, 46]. Consequently, assist-
ing patients with obtaining employment is a potentially
important target for MOUD treatment programs [47].
While our study provides no evidence for causality, the
finding that employment was associated with not getting
along with one’s family and hiding substance use from
others warrants further consideration by those develop-
ing employment-based interventions. Additionally, exist-
ing literature has primarily focused on linking patient
employment with MOUD treatment outcomes, with less
work exploring how employment is related to measures
of social support or functioning among patients using
MOUD. Future work may provide further support for the
efficacy of employment as a target outcome by investigat-
ing the psychosocial causes and consequences of employ-
ment among individuals using MOUD.

Residential status

Twenty-two percent of our cohort reported not living in a
house or apartment in the past month, which represents
a greater proportion than some other traditional and
low-threshold MOUD programs [32, 33]. Additionally,
of the remainder of our cohort who reported living in a
house or apartment, nearly 7% reported living in multiple
locations in the past month, suggesting that the preva-
lence of unstable housing may be underestimated. People
experiencing transient housing or chronic homelessness
are among the most socially disenfranchised groups
experiencing OUD and are therefore a target of low-
threshold treatment models. Patients receiving MOUD
who resided in a house or apartment in the past month
were more likely to report having a partner as a source
of social support and less likely to report not hiding
their substance use from others, ever be assaulted with a
weapon, ever be sexually assaulted, or ever have another
unwanted sexual experience. Our findings suggest that
those experiencing past-month housing instability seem
less likely to have a support network and more likely to
have experienced physical and sexual trauma. These
results corroborate a larger literature relating the lack of
social support and unstable housing to drug use and psy-
chiatric comorbidities [48]. Accessible MOUD treatment
approaches tailored to this subgroup are needed and have
the potential to improve outcomes by increasing treat-
ment access and providing opportunities to build drug-
free networks [48, 49].

Limitations

Our study has several limitations. Data for this study
comes from surveys administered as part of a standard-
ized intake process rather than for the investigation of
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our research question. Survey measures were then cho-
sen retrospectively for analysis based on their relevance
to this study. Future studies may utilize a broader range
of validated instruments. The survey items chosen for
this study were obtained from validated instruments that
each have a unique composite scoring system; however,
we chose to analyze survey items individually outside of
the context of their parent instruments’ composite scores.
Our analysis was cross-sectional, and further work is
needed to determine causal relationships. We assessed
associations between social support, functioning, and
various demographic factors but did not test the asso-
ciation between such factors and treatment outcomes.
Additionally, while our finding of differences in social
support and functioning by demographic characteristics
may have implications for ongoing trends in opioid use
and overdose during the COVID-19 pandemic, data for
this study was collected in 2017 and should therefore be
interpreted in this context. Future work might also use an
intersectional approach to investigate systematically the
interactions between demographic characteristics and
social support and functioning among patients receiving
MOUD. Finally, although we attempt to adjust for a vari-
ety of demographic characteristics, the majority of our
cohort was non-Hispanic White and represents a single
clinic. Therefore, our findings should be read in-line with
these generalizability limitations.

Conclusions

Our low-threshold MOUD cohort represented demo-
graphic subgroups that traditionally experience social dis-
enfranchisement, such as those with past-month housing
instability. Even when controlling for other demographic
covariates, both positive and negative indicators of social
support and functioning varied significantly by sex, age,
race, marital status, employment, and residential status.
Variation in support and functioning by demographic
characteristics suggests that MOUD treatment programs
may benefit from adopting strategies which take base-
line disparities in support and functioning into account
and generate desired treatment outcomes by aligning
therapies and support resources offered with their patient
populations. Future work may benefit from linking meas-
ures of social support and functioning among patients
receiving MOUD to treatment outcomes to gain a more
complete picture of how each is related to the treatment
timeline.
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