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Abstract: The opioid epidemic is a public health crisis that disproportionately affects our unsheltered
neighbors. Because medication-assisted treatment (MAT) is effective for preventing deaths from
drug overdose and retention is associated with better health outcomes, there is a clear need for
more research on factors impacting retention in care. This retrospective cohort analysis examines the
relationship between attendance in counseling and retention on buprenorphine for three or more
months for individuals experiencing homelessness being treated at a Federally Qualified Health
Center (FQHC) and Public Health Service Act §330(h) Health Care for the Homeless Program grantee
in San Diego County, California. The cohort included 306 adults experiencing homelessness who
had at least one prescription for buprenorphine and participated in a MAT program between 2017
and 2019. The sample included 64.4% men, almost exclusively white, and 35% lived in a place not
meant for human habitation. Of the sample, 97 patients were retained at 3 months and 209 were
not. Results from a logistic regression model showed that counseling appointments were positively
associated with retention at three months (OR = 1.57, p < 0.001). Findings from this study inform
future MAT program design components for people experiencing homelessness.

Keywords: homelessness; opioid; medication-assisted treatment; buprenorphine

1. Introduction

The opioid epidemic in the United States is a public health crisis that disproportion-
ately affects unsheltered populations. Compared to national averages, people experiencing
homelessness have higher rates of substance use disorders and higher mortality rates
from opioid overdose. According to the 2018 National Survey on Drug Use and Health,
10.3 million people over the age of 12 misused opioids in the past year [1]. Opioid misuse
can be fatal. In 2017, overdoses involving opioids accounted for 47,600 deaths in the United
States [2]. Unfortunately, these surveys often exclude people with no fixed address, making
data on the severity of the problem for unstably housed persons hard to quantify. The
2019 Point in Time Count showed 151,278 individuals in California experiencing homeless-
ness [3]. In a Boston study of people experiencing homelessness, researchers found that
drug overdose was the cause of death for a third of adults under the age of 45, and opioids
were involved in 81% of the overdose deaths [4].

Declared a national public health emergency in October 2017, the opioid crisis is often
viewed through the lens of a medical model of health and purported to be caused by
overprescribing and shifting priorities in the medical community to better address pain
management [5]. However, the cause of the opioid epidemic goes beyond changes in
prescribing practices. If viewed through the lens of social and structural determinants of
health, the root causes of the epidemic are revealed in economic disadvantage, limited social
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capital, and hopelessness [6,7]. When viewing the crisis through this lens, the need for wrap-
around services to address the structural environment and housing stability for unstably
housed people who are also struggling with opioid use disorder becomes more apparent.
The response to upstream social and structural determinants of the crisis has been slower
than the micro and mezzo responses in clinical care practices and organizational policy.

Medication-assisted treatment (MAT), a combination of medication and counseling or
behavioral therapies, is considered the standard of care for treating opioid use disorder, yet
it is markedly underutilized. This disparity is attributed to a lack of prescriber and provider
knowledge, health plan authorization hurdles, workforce shortages, and stigma [8]. Be-
cause MAT is effective for preventing deaths from drug overdose and retention in care is
associated with better health outcomes, there is a clear need for more research on factors
impacting retention, particularly among people who are homeless or at risk of becoming
homeless. The National Institute on Drug Abuse notes the effectiveness of medications
such as buprenorphine, methadone, and naltrexone for the treatment of opioid use disor-
ders. Despite their effectiveness, access remains a key barrier. Clemans-Cope, Epstein, and
Wissoker (2018) found that 48 to 70 percent of people with opioid use disorder (OUD) lack
access to these medications [9]. The Centers for Medicare and Medicaid Services (2020)
note that only 20% of people with diagnosed OUD receive treatment [10].

The most common medications used in MAT are methadone, buprenorphine, and
naltrexone. Buprenorphine is an opioid partial agonist that binds receptors in the brain,
but only with partial efficacy. This limits the intoxicating effects compared to full agonists
like heroin or methadone [11]. While methadone is dispensed in daily doses by licensed
specialty clinics, buprenorphine can be dispensed from a patient’s primary care setting,
potentially reducing stigma and improving access to treatment. There are three phases of
buprenorphine treatment: induction, stabilization, and maintenance. During induction,
a patient must not have taken opioids for 12-24 h and must be experiencing withdrawal
when the medication is initially administered. The stabilization phase occurs when the
patient is no longer having opioid cravings and is experiencing few side effects. Finally,
the maintenance phase is when the patient is on a dose of buprenorphine consistent with
their needs; this phase is potentially indefinite for some.

The integration of MAT into the clinical operations of Federally Qualified Health
Centers (FQHCs) aims to address multiple issues in a whole-person, wrap-around care
model [12]. Most studies on MAT have been in primary care, hospital, and university
settings, which highlights the need for analysis in FQHCs and homeless populations.
This study focuses principally on buprenorphine treatment, which is only one medication
classified under MAT. The gap in research with low-income populations served by safety
net providers such as FQHCs may undercount the barriers and facilitators to retention in
care that are associated with social determinants, such as stable housing.

Housing stability is a social determinant of health that impacts trauma exposure,
health care access, and life expectancy. Due to their housing condition, unstably housed
people often experience hopelessness and have a clear economic disadvantage, potentially
exacerbating their risk of developing opioid use disorder. This demonstrates the need
for treatments that target addiction and simultaneously tackle psychological challenges
and economic disadvantage. Housing instability is often comorbid with other physical
and behavioral health conditions. Opioid misuse at the intersection of health and housing
presents programs with an imperative to practice whole-person, patient-centered care that
focuses on the strengths and needs of the patient in the context of their environment.

There are unique challenges to caring for homeless individuals and those with unstable
housing. Many individuals have limited or unreliable access to telephone and internet
services, are often not found in the same location each day, do not have insurance, and may
not trust the health care system. Homeless individuals are disproportionately impacted
by this epidemic and are nine times more likely to die from an overdose than stably
housed individuals [4]. This research analyzes data from the St. Vincent de Paul Village
Health Center (VHC), a Health Care for the Homeless FQHC. The Village Health Center
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serves approximately 3000 patients annually in an integrated care model embedded within
a larger homeless services organization, Father Joe’s Villages. They have been establishing
trust in the San Diego area since the 1980s and are a known resource for people experiencing
homelessness and community organizations seeking to make referrals for clients who are
homeless or at risk of homelessness.

Retention in treatment is a primary outcome in addressing OUD and is associated with
reduced drug use, improvements in quality of life and social functioning, and decreases
in mortality [13]. The purpose of this retrospective cohort analysis is to examine the
relationship between attendance in counseling (individual or group sessions with an
alcohol and drug counselor, behavioral health clinician, or psychiatrist) and retention
in medication-assisted treatment at three or more months for individuals experiencing
homelessness being treated at the VHC. While retention is generally considered to be
continuous treatment with gaps of acceptable limits, the operationalization of the measure
varies across the literature and ranges from three months to seven years [14]. This study
uses the three-month time point to examine how psychosocial supports and polysubstance
use impact homeless people’s retention in care.

2. Materials and Methods

Secondary data were obtained from the VHC. As an FQHC, no individual can be
denied care, but all patients seen regularly at VHC must be experiencing homelessness, at
risk of becoming homeless, or within 12 months of being homeless as defined under §330(h)
of the Public Health Service Act [15]. In 2019, the VHC served 3000 individuals through
17,300 patient visits for primary care, dental care, psychiatry, substance use disorder
treatments, and behavioral health services.

This analysis focused on a cohort of individuals seen in the program’s medication-
assisted treatment (MAT) program who received buprenorphine between September 2017
and February 2020. The data were extracted by VHC staff from the health center’s electronic
health record, Athena, and combined with individual-level data on patient encounters
documented through their Homeless Management Information System (HMIS). Relevant
data were extracted from the electronic systems to a de-identified dataset for secondary
analysis. The study was approved by the Institutional Review Boards (IRB) at San Diego
State University and Father Joe’s Villages.

The treatment protocol for patients seen in the MAT program at the VHC involves
an initial induction visit which includes a urine drug screen, pregnancy test, and liver
function tests. Then, the patient receives an intake with a prescribing physician and
an evaluation of appropriate detoxification needs, either at the Comprehensive Treatment
Center Hub or an out of office induction coupled with a warm-handoff to an Alcohol and
Other Drug (AOD) Counselor. Once inducted, patients will meet with the prescribing
practitioner to receive weekly prescriptions that were accompanied by a urine drug screen
for substance use that would impact treatment and participate in a group counseling
session. Potential side effects of medications are proactively discussed with patients and
addressed as they occur. All patients have additional access to individual counseling
sessions with AOD counselors, licensed behavioral health providers, and visits with
a primary care provider to address health needs. VHC policy stipulates that patients in
detox who are unable to meet the expectation for weekly follow-up visits must present for
a clinic appointment every one to two months to continue buprenorphine treatment.

There was a total of 308 patients who received a prescription for buprenorphine
between 1 January 2017 and 29 February 2020. Moreover, 29 February 2020 was used as
the cut-off date for the study due to protocol changes that went into effect in March 2020
with the COVID-19 pandemic. Medications under the umbrella of buprenorphine include
buprenorphine-naloxone, buprenorphine HCL, Sublocade®, Suboxone®, and Zubsolv®.
Only 20 patients received Sublocade®, which is a subcutaneous extended-release injectable;
all others are taken as a sublingual film or tablet. Of the 308 patients, 306 had a diagnosis
of OUD and were included in the study sample.
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The outcome variable of interest was retention in treatment for three or more months.
Because opioid use disorder is a chronic, relapsing disorder, the literature suggests a flexible
definition of retention and there is no standardized definition to date [14]. The initial
dataset included prescription type and the date prescribed for each patient. A derived
variable reflecting months of retention was determined manually in Excel using dates of
prescriptions written for each patient. According to the VHC’s prescribing protocols for
medication-assisted treatment, patients ideally have prescription refills for buprenorphine-
naloxone weekly or every two weeks, and Sublocade refills monthly. SAMHSA TIP #63
notes that frequency of office visits for buprenorphine should “begin daily to weekly
then be tailored to the patient’s needs” (Page 61, https:/ /store.samhsa.gov/product/TIP-
63-Medications-for-Opioid-Use-Disorder-Full-Document/PEP21-02-01-002, accessed on
30 August 2021). The expected variability in treatment plans informed decisions on how
to derive months retained with an acceptable one-month treatment gap for each patient
from prescription dates. Patients with three or more months retained were the outcome of
interest compared to patients with less than three months retained, the reference category
for the dichotomous outcome variable.

In consultation with VHC staff, multiple prescriptions on the same date were removed
and considered duplicates because they likely indicated changes in the pharmacy for
pick up rather than independent prescription fills. The first prescription for a patient
was considered their induction date and was counted as month one. All subsequent
prescriptions were labeled by their order date month with induction referenced as the first
month of treatment. Patients were coded for each month of treatment as retained or not
retained for that month if they had at least one prescription. Patients with a total of only
two prescriptions ever and a gap of more than two months between them were coded as
retained for zero months. Gaps in care are common and perfect adherence and compliance
is unlikely for this patient population. If they had a prescription in their first month
and their third month, they would have counted as retained for two months. Series of
months with a prescription were counted for retention over time. Patients were considered
discontinued if they had two consecutive months without a prescription. If the patient
had a discontinuation and then had a subsequent month with a prescription, this qualified
as a “restart.” The longest duration of consecutive months of retention without a restart
was counted as the total months retained. The final outcome variable was dichotomized to
reflect whether or not patients were retained for three or more months.

Demographic variables included in the original dataset included age, sex, sexual
orientation, gender identity, marital status, race, ethnicity, veteran status, income, education,
and housing status. Health variables included OUD diagnosis defined as ICD-10 category
codes F11-, psychiatric diagnosis for a mood disorder defined as ICD-10 category codes
F30-39, psychiatric diagnosis for an anxiety disorder defined as ICD-10 category codes
F40-48, buprenorphine prescription type, dosage and dates, urinalysis dates and results,
date of encounter for individual and group counseling sessions categorized as behavioral
health, alcohol and other drug, or psychiatry, and finally, total number of health care visits
at VHC.

Of the variables provided, sexual orientation, gender identity, marital status, race,
veteran status, and education were not included in the analysis due to limited variability or
large amounts of missing data. Total visits at VHC were not considered because mapping
the visit dates to the treatment period was not possible. The patient’s treatment period
was defined as the induction date to 29 February 2020. The variables selected for analysis
were categorized by predisposing, enabling, need, and health behavior domains from
the Behavioral Model for Vulnerable Populations. Predisposing variables included age,
sex, and ethnicity. Housing status and income were considered enabling variables. Need
variables included: mood and anxiety disorder diagnoses and other substance use includ-
ing cannabis, methamphetamine, benzodiazepines, cocaine, and MDMA. Attendance at
counseling appointments was a discrete count variable for health behavior.
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Among the 308 patients with a buprenorphine prescription, 2 did not have a diagnosis
documented for an opioid use disorder, as defined by the ICD-10 code category F11, and
were excluded from analysis, leaving a final analytic sample of 306 patients. Because the
VHC’s program is low barrier, the aim is for induction to occur on the same day that the
patient presents themselves. However, a patient may present to the clinic, be induced,
and then never return for ongoing treatment, which could be due to a transfer to another
community provider, stigma, readiness for change, or diversion of medication. Even if
patients were considered discontinued, they may have maintained a path toward recovery,
but were not captured in the sample data over time.

The data in this study were analyzed using Statistical Package for the Social Sciences
(SPSS) Statistics Version 27 (IBM Corp, Armonk, NY, USA). First, univariate frequencies for
each variable were conducted to describe the sample. Then, a bivariate analysis for each in-
dependent variable crossed with the dependent variable for retention at three months was
used to further describe the data. Covariates included age, sex, ethnicity, sheltered status,
income, mood disorder diagnosis, anxiety disorder diagnosis, use of cannabis, metham-
phetamine, benzodiazepines, cocaine, or MDMA, and counseling encounters. A Pearson’s
chi-square test of independence was conducted to explore the bivariate associations be-
tween the categorical independent variables and the outcome of interest. For counseling
encounters, a count variable, the normality was assessed using the Shapiro-Wilk test,
which showed that the number of counseling encounters was not normally distributed
(p < 0.001). Because the assumption of normality was violated, instead of a two-sample
t-test, an independent samples Mann—-Whitney U Test was used to analyze the difference
in counseling encounters between patients retained or not retained at three months.

Multivariable modeling and analyses were conducted to address the research question:
how is participation in counseling sessions associated with retention on buprenorphine
at three months? The null hypothesis is that there is no association between the number
of attendances in counseling sessions and three or more months’ retention on buprenor-
phine. With a dichotomous outcome variable (retained or not retained at three months),
a binary logistic regression model was appropriate for analysis. The inclusion of covariates
was based on the framework developed by Gelberg, Anderson, and Leake (2000), and
compared empirically for model fit using a backward selection strategy [16]. While the
backward selection strategy indicated the removal of age, mood and anxiety disorders, and
methamphetamine use, they were maintained in the model due to established importance
in the literature for outcomes for homeless individuals.

3. Results

Table 1 describes the demographics for the total sample (N = 306), and distribution by
outcome category. In the total sample of 306, there were 97 (31.7%) retained at three months
and 209 (68.3%) not retained at three months. The age split for the sample was slightly
favored to under 40 years old (55.6%) compared to over 40 (44.4%). No association was
found between retention and age. The sample was predominantly white (91%) and male
(64.4%). Among the 306 patients 23.9% were Hispanic or Latino. No association was found
between retention and sex, nor retention and ethnicity in the bivariate.

In terms of enabling characteristics, 107 (35%) reported being unsheltered. There
was a significant association between being unsheltered and retention at three months,
x2(1, N = 306) = 5.28, p = 0.02. Need factors included having a mood disorder diagnosis
(24.8%) or an anxiety disorder diagnosis (26.1%). There was a significant association between
having a mood disorder diagnosis and retention at three months, x2(1, N = 306) = 23.12,
p < 0.001. There was a significant association between having an anxiety disorder diagnosis
and retention at three months, x2(1, N = 306) = 33.30, p < 0.001. For polysubstance use,
a need factor, 26.1% used benzodiazepines, 16.3% used cocaine, 26.8% used MDMA, 47.4%
used cannabis, and 69.0% used methamphetamine. There was a significant association
between benzodiazepines, cocaine, MDMA, and cannabis, and retention (p < 0.001), but not
between methamphetamine and retention. The health behavior of interest in this analysis
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was participation in counseling, through the variable “counseling encounters”, which had
a mean of 3.87 visits across the full sample and a standard deviation of 7.17 visits ranging
from 0 to 44 visits. The number of counseling encounters for patients who were retained
for three or more months (Median = 7.0) was higher than those for patients not retained
(Median = 0.0). Table 2 shows a Mann—-Whitney U Test indicating that this difference was
statistically significant, U(Nietained = 97, Nhot retained = 209,) = 17,916.5, z = 11.49, p < 0.001.

Table 1. Descriptive statistics and bivariate analysis.

Full Sample Not Retained Retained Pearson
(N = 306) 3 Months (n=209) 3 Months (n =97) Chi-Square
n (%) n (%) n (%)
Predisposing
Age 20-39 (ref) 170 (55.6%) 124 (59.3%) 46 (47.4%)
Age 40-75 136 (44.4%) 85 (40.7%) 51 (52.6%) 3.80
Male (ref) 197 (64.4%) 132 (63.2%) 65 (67.0%)
Female 109 (35.6%) 77 (36.8%) 32 (33.0%) 0.43
Not Hispanic or Latino (ref) 233 (76.1%) 160 (76.6%) 73 (75.3%)
Hispanic or Latino 73 (23.9%) 49 (23.4%) 24 (24.7%) 0.10
Enabling
Sheltered (ref) 199 (65.0%) 127 (60.8%) 72 (74.2%)
Unsheltered 107 (35.0%) 82 (39.2%) 25 (25.8%) 5.28
No income (ref) 208 (68.0%) 149 (71.3%) 59 (60.8%)
Any income 98 (32.0%) 60 (28.7%) 38 (39.2%) 3.334
Need
No mood disorder (ref) 230 (75.2%) 174 (83.3%) 56 (57.7%)
Mood disorder 76 (24.8%) 35 (16.7%) 41 (42.3%) 23.12 #**
No anxiety disorder (ref) 226 (73.9%) 175 (83.7%) 51 (52.6%)
Anxiety disorder 80 (26.1%) 34 (16.3%) 46 (47.4%) 33.30 ***
No benzodiazepines (ref) 226 (73.9%) 170 (81.3%) 56 (57.7%)
Benzodiazepines 80 (26.1%) 39 (18.7%) 41 (42.3%) 19.12 ***
No cocaine (ref) 256 (83.7%) 188 (90.0%) 68 (70.1%)
Cocaine 50 (16.3%) 21 (10.0%) 29 (29.9%) 19.10 ***
No MDMA (ref) 224 (73.2%) 166 (79.4%) 58 (59.8%)
MDMA 82 (26.8%) 43 (20.6%) 39 (40.2%) 13.02 ***
No cannabis (ref) 161 (52.6%) 133 (63.6%) 28 (28.9%)
Cannabis 145 (47.4%) 76 (36.4%) 69 (71.1%) 32.13 #**
No methamphetamine (ref) 95 (31.0%) 69 (33.0%) 26 (26.8%)
Methamphetamine 211 (69.0%) 140 (67.0%) 71 (73.2%) 1.19
% p < 0.001.

Table 2. Mann-Whitney U Test for counseling encounters.

Not Retained 3 Months Retained 3 Months
Measure z
M SD M SD
Counseling 0.92 1.89 10.22 9.80 11.49 **
encounters
< 0.001.

Table 3 summarizes the regression model results. Among predisposing factors, in-
dividuals who identified as Hispanic or Latino were 3.95 times more likely (95% Con-
fidence Interval (CI) = 1.60-9.72, p = 0.003) to be retained at three months compared to
Non-Hispanic or Latino patients. Unsheltered patients were less likely to be retained at
three months (Odds Ratio (OR) = 0.29, CI = 0.11-0.72, p = 0.008) compared to sheltered
patients. Patients who used cannabis during the treatment time period were 3.52 times
more likely to be retained at three months (CI = 1.54-8.04, p = 0.003) than those who did
not test positive for cannabis. Patients who used methamphetamine during the treatment
time period were less likely to be retained at three months (OR = 0.36, CI = 0.137-0.96,
p = 0.041) than those who did not test positive for methamphetamine. Patients who used
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MDMA during the treatment time period were 3.65 times more likely to be retained at
three months (CI = 1.41-9.44, p = 0.008) than those who did not test positive for MDMA.
The patient’s health behavior, participation in counseling, was statistically significant. For
each additional counseling encounter, a patient was 1.57 times more likely to be retained at
three months (CI = 1.35-1.82, p < 0.001).

Table 3. Logistic regression model results (N = 306).

Variable OR (LL-UL)
Predisposing
Age 0.58 (0.26-1.30)
Sex 1.79 (0.81-3.97)
Ethnicity 3.95 ** (1.60-9.72)
Enabling
Shelter status 0.29 ** (0.11-0.72)
Income 1.60 (0.696-3.66)
Need
Mood disorder diagnosis 1.30 (0.52-3.27)
Anxiety disorder diagnosis 1.26 (0.50-3.19)
Cannabis 3.52 ** (1.54-8.04)
Methamphetamine 0.36 * (0.14-0.96)
Benzodiazepines 1.82 (0.759—-4.36)
Cocaine 1.41 (0.45-4.40)
MDMA 3.65 ** (1.41-9.44)
Health Behaviors
Counseling encounters 1.57 *** (1.35-1.82)

Note. Total N = 306. *** p < 0.001, ** p <0.01, * p < 0.05.

4. Discussion

The results of this retrospective cohort study of individuals experiencing homelessness
demonstrated that participation in counseling sessions was positively associated with
retention on buprenorphine at three or more months. Additional significant associations
were observed for ethnicity, housing status, and polysubstance use variables.

In this study, 32% were retained at three months and only 3% were retained after
one year. The three-month results are comparable to other studies. A San Francisco study
of people experiencing homelessness showed 27% retention at three months and 18% at
12 months [17]. A New York study of a low-barrier harm reduction program showed 42%
retention at three months and 20% at 12 months [18]. Both the San Francisco and New York
programs separately reported maintenance on buprenorphine and engagement in care,
the latter of which was greater in both cases. Compared to office-based opioid treatment
programs, which show more than half of patients retained at one-year, programs serving
people experiencing homelessness have much higher rates of disengagement [19]. Monthly
retention was defined with flexible parameters that allowed for patients to have some gap
in their prescriptions to account for variability in treatment plans, the chronically relapsing
nature of substance use disorders, and the vulnerability of the patient population. Potential
interruptions in treatment could have been due to justice involvement, hospitalization,
or transition to methadone treatment. According to VHC staff, there are other possible
explanations for a patient to have only received one prescription. Potential reasons include
that: they intend to sell the medication or divert it for use by someone else, they plan to
use the prescription as an emergency backup drug when other opioids are not available,
the program requirements are too restrictive, stigma, they view buprenorphine as a detox
rather than long-term therapy, and lastly, substance use is a component of their social
support network that they rely on for safety. Side effects of buprenorphine could also be
a reason; however, VHC staff reported that side effects were not a barrier for the patient
population seen in the clinic.

Hispanic or Latino patients were more likely to be retained in this sample, which
contrasts with the existing literature for office-based opioid treatment retention at one



Int. J. Environ. Res. Public Health 2021, 18, 11072 8of 11

year [19]. San Diego is a border community and most VHC providers are bilingual,
which could facilitate better outcomes for those patients. The study sample was racially
homogeneous (91% white, 5% black) and outreach and engagement in health-care seeking
could be improved, for black San Diegans in particular. Black people make up nearly 5% of
the population but 21% of the unsheltered homeless population and 30% of the sheltered
homeless population in San Diego (“WeAllCount”, 2020). Black people use opioids at lower
rates compared to white people, but are increasingly dying from overdoses at higher rates,
reinforcing the need to address this disparity.

In addition to racial disparities in health, social inequities in the lived environment for
people experiencing homelessness can exacerbate the risk of substance use. Homelessness
is not a universal experience; some individuals reside in shelters, permanent supportive
housing, transitional units, couch surf, or double up with others. People experiencing
unsheltered homelessness (sleeping outside, in a car, or other places not meant for hu-
man habitation for instance) are often homeless for longer and have poorer health and
employment outcomes [20]. Shelter is often accompanied by locked boxes or doors to keep
belongings safe and prevent loss or theft of medications. Unsheltered patients in this study
may have been less likely to be retained due to issues with medication safety and storage.
Alford et al. (2007) showed that patients who were homeless had similar outcomes to
housed patients; however, this study excluded patients with polysubstance use more than
the occasional use and expected daily presentation to the clinic for dosing, which would
likely self-select for patients more likely to be retained [21].

Polysubstance use is common among those who use nonmedical opioids and has
been shown to increase morbidity and mortality among the population [22]. Positive urine
tests for cannabis, methamphetamine, and MDMA were significant in this study. Among
patients experiencing homelessness seen in primary care facilities, lifetime use of cannabis
and cocaine were the most common substances used [23]. Results from this analysis showed
that cannabis use was positively associated with retention on buprenorphine, which is
similar to existing reports that suggested 21% greater odds of retention with daily use [24].
California legalized marijuana in 2016, making it more accessible and acceptable, and it
carries less risk of interacting with law enforcement compared to other drugs. States with
legal medical marijuana policies are associated with reduced opioid overdose mortality
rates, yet simultaneously face misrepresentation of cannabis as a standalone treatment
for OUD [25,26]. Studies on the use of endocannabinoids to facilitate detoxification and
addiction management support the results found in this analysis for increased retention
with simultaneous use [27]. Cannabis appears to have potential benefits to improve
retention, either as a biological facilitator, a harm reduction strategy, or a self-regulation
practice that may potentially reduce other psychiatric symptoms.

Methamphetamine use is a rising concern across the nation, with some claiming “twin
epidemics” between methamphetamine and opioid use [28,29]. Patients in this study
who used methamphetamine, a stimulant, were less likely to be retained in treatment,
which is consistent with findings from Tsui et al. (2020) that showed patients who used
methamphetamine were twice as likely to drop out of buprenorphine treatment for opioid
use [30]. Methamphetamine use is also correlated with opioid overdose among people who
inject drugs [31,32]. It is common for people to combine methamphetamine and opioids to
enhance a high, balance or compensate for undesired effects, and some even incorrectly
presume that a stimulant can reduce the risk of overdose [22,31]. Research has shown
that, for patients who use methamphetamine and remain retained on buprenorphine,
their methamphetamine use declines over time [30]. Because the current best practice
treatments for methamphetamine use are behavioral in nature, future research may consider
investigating whether there are spillover effects from counseling received during MAT
treatment that improve outcomes for recovery from other substance use disorders.

MDMA (ecstasy) use during the treatment period was positively associated with
retention. This study contributes to the limited evidence about the use of MDMA among
people experiencing homelessness. Among youth in Vancouver, Canada, regular MDMA
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use reduced intravenous drug use (Gaddis et al., 2018) [33]. Future studies should collect
and analyze urine toxicology screens to determine whether MDMA was used alone or in
conjunction with other drugs. Additional research is needed on the impact of substance
use during buprenorphine treatment based on the propensity for polysubstance use both
intentionally and unintentionally among people who use drugs. Because patients who
take buprenorphine may not completely abstain from opioid use, and urine drug screen
results are not available for all patients at all time points, opioid use was not included
in this analysis. Still, about 25% of those retained at three months never had a positive
urine screen for opioids during their treatment period. Future research should explore this
group’s behavior to determine associations between MAT retention and abstinence in the
recovery process.

Counseling encounters in this study were significant in predicting retention, which
may be specific to this vulnerable population where psychosocial support and group inter-
actions may confer additional protective factors to the community. Additional research on
the type and intensity of the counseling or therapy would be informative, as the literature
is mixed regarding the benefits of psychosocial treatment for retention on buprenorphine.
Some studies of office-based buprenorphine treatment showed no relationship to engage-
ment in counseling [34]. However, there is significant evidence that cognitive behavioral
therapy and contingency management are effective in methadone treatment programs [35].
If psychosocial interventions show little benefit to increasing retention on buprenorphine,
and are required for program participation, they may be considered a barrier to treatment.
Due to the rapid, widespread implementation of telehealth during the COVID-19 pandemic,
future research should explore the impact of virtual counseling visits on reducing barriers
to care and retention outcomes.

Much of the existing literature analyzes MAT programs with restrictive barriers to
entry. Some exclude patients who lack housing stability, have co-occurring psychiatric
diagnoses, polysubstance use, or have used heroin >4 days in the past month [21,36]. In
contrast, the VHC is a low-barrier program that provides flexibility in treatment plans to
address substance use goals in the context of housing instability. Because a standardized
definition of retention does not exist, this study uses a flexible definition to mirror the pro-
gram design and account for the vulnerable nature of the population. If a stricter definition
of retention were used to match the NQF definition for patients on buprenorphine, one
would expect the number of patients who were considered retained to drop precipitously.
Moreover, if more restrictive inclusion criteria were a precondition for program entry, one
would expect the retention rates to be higher.

The use of retention as a health outcome may be considered a limitation. The WHO
(2009) recommends that unless there is an absence of other outcome measures, retention
should be considered an exposure to the intervention rather than a health outcome. In
this study;, it is important to consider the nuance of this definition. If someone is retained,
it is a relative proxy for recovery health outcomes, but individuals may still continue
to use opioids while retained in the treatment program. While retention may not be
considered a health outcome by some, the benefits of buprenorphine persistence in reducing
mortality counterbalance the concerns. Three-month retention is also a short period of
time, and examining retention over longer study periods is warranted. Another limitation
of retrospective cohort studies using secondary data is reliance on the availability and
accuracy of available records. The medical record had gaps and substantial missing
data for education and employment that, if complete, would clarify additional social
determinants for retention. Urine screens were not available at each prescription time point
so could not be matched over time to confirm adherence to the medication or frequency of
polysubstance use, which may skew the impact of covariates on retention. There still may
be confounding in the association of these variables. Despite the limitations, this study
adds important insight to the existing literature regarding the benefits of counseling as
an essential intervention associated with persistence in treatment of OUD among people
experiencing homelessness PEH.
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5. Conclusions

Recovery from substance use is a growing problem, and findings from this study
may help inform future MAT programs to promote retention. The positive association
found between counseling and retention on buprenorphine highlights the importance of
psychosocial supports for people experiencing homelessness engaged in recovery pro-
grams. Use of cannabis and MDMA was positively associated with retention, whereas
methamphetamine was negatively associated.

Author Contributions: Conceptualization, ARW.B., TLE, LM.M. and L.A.U.; methodology, ARW.B,,
TLE,LMM. and L.A.U,; formal analysis, A R.W.B.; data curation, LM.M.; writing—original draft prepa-
ration, A.R.W.B.; writing—review and editing, T.L.F,, L.A.U., LM.M,; visualization, A.R.W.B.; super-
vision, T.L.F. All authors have read and agreed to the published version of the manuscript.

Funding: The manuscript received support from the National Institute on Drug Abuse (KO1DA036439 Urada).

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki, and approved by the Institutional Review Board of San Diego State
University (protocol code HS-2020-0126 approved 15 July 2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Restrictions apply to the availability of these data. Data was obtained
from Village Health Center and are available from Luke Mellis (luke.mellis@neighbor.org) with the
permission of Village Health Center.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

11.

12.

13.

Substance Abuse and Mental Health Services Administration (SAMHSA). Available online: https://www.samhsa.gov/data/
sites/default/files/cbhsq-reports/NSDUHNationalFindingsReport2018 /NSDUHNationalFindingsReport2018.pdf (accessed on
18 October 2021).

Scholl, L.; Seth, P.; Kariisa, M.; Wilson, N.; Baldwin, G. Morbidity and mortality weekly report drug and opioid-involved overdose
deaths-United States, 2013-2017. Morb. Mortal. Wkl. Rep. 2017, 67, 1419.

The 2019 Annual Homeless Assessment Report (AHAR) to Congress. Available online: https:/ /www.huduser.gov/portal /sites/
default/files/pdf/2019- AHAR-Part-1.pdf (accessed on 18 October 2021).

Baggett, T.P.; Hwang, S.W.; O’Connell, ].].; Porneala, B.C.; Stringfellow, E.J.; Orav, E.]J.; Singer, D.E.; Rigotti, N.A. Mortality among
homeless adults in Boston: Shifts in causes of death over a 15-year period. JAMA Intern. Med. 2013, 173, 189-195. [CrossRef]
Addressing the Opioid Crisis in the United States | IHI—Institute for Healthcare Improvement. Available online: http://www.ihi.
org/resources/Pages/Publications/Addressing-Opioid-Crisis-US.aspx (accessed on 17 August 2020).

Dasgupta, N.; Beletsky, L.; Ciccarone, D. Opioid crisis: No easy fix to its social and economic determinants. Am. J. Public Health
2018, 108, 182-186. [CrossRef]

Zoorob, M.].; Salemi, ].L. Bowling alone, dying together: The role of social capital in mitigating the drug overdose epidemic in
the United States. Drug Alcohol Depend. 2017, 173, 1-9. [CrossRef] [PubMed]

California Health Care Foundation. Available online: https:/ /www.chcf.org/publication/why-health-plans-should-go-to-the-
mat-in-the-fight-against-opioid-addiction/ (accessed on 18 October 2021).

Clemans-Cope, L.; Epstein, M.; Wissoker, D. County-Level Estimates of Opioid Use Disorder and Treatment Needs in California.
e Urban. Instit. Available online: https://www.urban.org/sites/default/files/publication/93421/county-level_estimates_of
opioid_use_disorder_and_treatment_needs_in_california.pdf (accessed on 25 January 2018).

Centers for Medicare and Medicaid Services. CMS Roadmap: Strategy to Fight the Opioid Crisis, CMS. 2020. Available online:
https:/ /www.cms.gov/About-CMS/ Agency-Information/Emergency /Downloads/Opioid-epidemic-roadmap.pdf (accessed
on 18 October 2021).

Thomas, C.P; Fullerton, C.A.; Kim, M.; Montejano, L.; Lyman, D.R.; Dougherty, R H.; Daniels, A.S.; Ghose, S.S.; Delphin-Rittmon,
M.E. Medication-assisted treatment with buprenorphine: Assessing the evidence. Psychiatr. Serv. 2014, 65, 158-170. [CrossRef]
Factors That Influence Access to Medication-Assisted Treatment Project Team. Available online: https:/ /www.behavioralhealthworkforce.
org/project/factors-that-influence-access-to-medication-assisted-treatment-and-substance-use-disorder-treatment-services/ (ac-
cessed on 18 October 2021).

Timko, C.; Schultz, N.R.; Cucciare, M.A.; Vittorio, L.; Garrison-Diehn, C. Retention in medication-assisted treatment for opiate
dependence: A systematic review. J. Addict. Dis. 2016, 35, 22-35. [CrossRef]


https://www.samhsa.gov/data/sites/default/files/cbhsq-reports/NSDUHNationalFindingsReport2018/NSDUHNationalFindingsReport2018.pdf
https://www.samhsa.gov/data/sites/default/files/cbhsq-reports/NSDUHNationalFindingsReport2018/NSDUHNationalFindingsReport2018.pdf
https://www.huduser.gov/portal/sites/default/files/pdf/2019-AHAR-Part-1.pdf
https://www.huduser.gov/portal/sites/default/files/pdf/2019-AHAR-Part-1.pdf
http://doi.org/10.1001/jamainternmed.2013.1604
http://www.ihi.org/resources/Pages/Publications/Addressing-Opioid-Crisis-US.aspx
http://www.ihi.org/resources/Pages/Publications/Addressing-Opioid-Crisis-US.aspx
http://doi.org/10.2105/AJPH.2017.304187
http://doi.org/10.1016/j.drugalcdep.2016.12.011
http://www.ncbi.nlm.nih.gov/pubmed/28182980
https://www.chcf.org/publication/why-health-plans-should-go-to-the-mat-in-the-fight-against-opioid-addiction/
https://www.chcf.org/publication/why-health-plans-should-go-to-the-mat-in-the-fight-against-opioid-addiction/
https://www.urban.org/sites/default/files/publication/93421/county-level_estimates_of_opioid_use_disorder_and_treatment_needs_in_california.pdf
https://www.urban.org/sites/default/files/publication/93421/county-level_estimates_of_opioid_use_disorder_and_treatment_needs_in_california.pdf
https://www.cms.gov/About-CMS/Agency-Information/Emergency/Downloads/Opioid-epidemic-roadmap.pdf
http://doi.org/10.1176/appi.ps.201300256
https://www.behavioralhealthworkforce.org/
https://www.behavioralhealthworkforce.org/
project/factors-that-influence-access-to-medication-assisted-treatment-and-substance-use-disorder-treatment-services/
http://doi.org/10.1080/10550887.2016.1100960

Int. J. Environ. Res. Public Health 2021, 18, 11072 11 of 11

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Models for Medication-Assisted Treatment for Opioid Use Disorder, Retention, and Continuity of Care. Available online:
https:/ /aspe.hhs.gov /reports/models-medication-assisted-treatment-opioid-use-disorder-retention-continuity-care-0 (accessed
on 18 October 2021).

Glossary | Bureau of Primary Health Care. Available online: https://bphc.hrsa.gov/programrequirements/compliancemanual /
glossary.html (accessed on 9 December 2020).

Gelberg, L.; Andersen, R.M.; Leake, B.D. The behavioral model for vulnerable populations: Application to medical care use and
outcomes for homeless people. Health Serv. Res. 2000, 34, 1273-1302. [PubMed]

Carter, J.; Zevin, B.; Lum, PJ. Low barrier buprenorphine treatment for persons experiencing homelessness and injecting heroin
in San Francisco. Addict. Sci. Clin. Pract. 2019, 14, 20. [CrossRef]

Stancliff, S.; Joseph, H.; Fong, C.; Furst, T.; Comer, S.D.; Roux, P. Opioid maintenance treatment as a harm reduction tool for
opioid-dependent individuals in New York City: The need to expand access to Buprenorphine/Naloxone in marginalized
Populations. J. Addict. Dis. 2012, 31, 278-287. [CrossRef]

Weinstein, Z.M.; Kim, HW.; Cheng, D.M.; Quinn, E.; Hui, D.; Labelle, C.T.; Drainoni, M.L.; Bachman, S.S.; Samet, ].H. Long-term
retention in Office based Opioid treatment with buprenorphine. J. Subst. Abuse Treat. 2017, 74, 65-70. [CrossRef]

Batko, S.; Oneto, A.D.; Shroyer, A. Research report unsheltered homelessness trends, characteristics, and homeless histories. J.
Subst. Abuse Treat. 2020, 74, 65-70.

Alford, D.P; LaBelle, C.T.; Richardson, ].M.; O’Connell, J.J.; Hohl, C.A.; Cheng, D.M.; Samet, J.H. Treating homeless opioid
dependent patients with buprenorphine in an office-based setting. J. Gen. Intern. Med. 2007, 22, 171-176. [CrossRef]

Compton, W.M.; Valentino, R.J.; DuPont, R.L. Polysubstance use in the U.S. opioid crisis. Molec. Psychiatry 2021, 26, 41-50.
[CrossRef] [PubMed]

Stringfellow, E.J.; Kim, TW.; Gordon, A.].; Pollio, D.E.; Grucza, R.A.; Austin, E.L.; Johnson, N.K.; Kertesz, S.G. Substance use
among persons with homeless experience in primary care. Subst. Abus. 2016, 37, 534-541. [CrossRef] [PubMed]

Socias, M.E.; Wood, E.; Lake, S.; Nolan, S.; Fairbairn, N.; Hayashi, K.; Shulha, H.P; Liu, S.; Kerr, T.; Milloy, M.]. High-intensity
cannabis use is associated with retention in opioid agonist treatment: A longitudinal analysis. Addiction 2018, 113, 2250-2258.
[CrossRef]

Bachhuber, M.A.; Saloner, B.; Cunningham, C.O.; Barry, C.L. Medical cannabis laws and opioid analgesic overdose mortality in
the United States, 1999-2010. JAMA Intern. Med. 2014, 174, 1668-1673. [CrossRef]

Shover, C.L.; Vest, N.A.; Chen, D.; Stueber, A.; Falasinnu, T.O.; Hah, ].M.; Kim, ]J.; Mackey, I.; Weber, K.A.; Ziadni, M.; et al.
Association of State policies allowing medical cannabis for Opioid use disorder with dispensary marketing for this indication.
JAMA Netw. Open 2020, 3, €2010001. [CrossRef]

Scavone, J.L.; Sterling, R.C.; van Bockstaele, E.J. Cannabinoid and opioid interactions: Implications for opiate dependence and
withdrawal. Neuroscience 2013, 248, 637-654. [CrossRef]

Rising Stimulant Deaths Show that We Face More than Just an Opioid Crisis | National Institute on Drug Abuse (NIDA).
Available online: https:/ /www.drugabuse.gov/about-nida/noras-blog/2020/11/rising-stimulant-deaths-show-we-face-more-
than-just-opioid-crisis (accessed on 3 March 2021).

Ellis, M.S.; Kasper, Z.A.; Cicero, T.J. Twin epidemics: The surging rise of methamphetamine use in chronic opioid users. Drug
Alcohol Depend. 2018, 193, 14-20. [CrossRef]

Tsui, ].I,; Mayfield, J.; Speaker, E.C.; Yakup, S.; Ries, R.; Funai, H.; Leroux, B.G.; Merrill, ].O. Association between metham-
phetamine use and retention among patients with opioid use disorders treated with buprenorphine. J. Subst. Abuse Treat. 2020,
109, 80-85. [CrossRef]

Carlson, R.G.; Daniulaityte, R.; Silverstein, S.M.; Nahhas, R.W.; Martins, S.S. Unintentional drug overdose: Is more frequent use
of non-prescribed buprenorphine associated with lower risk of overdose? Int. |. Drug Policy 2020, 79, 102722. [CrossRef]
Kinner, S.A.; Milloy, M.].; Wood, E.; Qi, ].; Zhang, R.; Kerr, T. Incidence and risk factors for non-fatal overdose among a cohort of
recently incarcerated illicit drug users. Addict. Behav. 2012, 37, 691-696. [CrossRef] [PubMed]

Gaddis, A.; Lake, S.; Tupper, K.; Ekaterina, N.; Blommaert, K.; Wood, E.; DeBeck, K. Regular MDMA use is associated with
decreased risk of drug injection among street-involved youth who use illicit drugs. Drug Alcohol Depend. 2018, 192, 112-117.
[CrossRef] [PubMed]

Fiellin, D.A.; Pantalon, M.V.; Chawarski, M.C.; Moore, B.A.; Sullivan, L.E.; O’Connor, P.G.; Schottenfeld, R.S. Counseling plus
buprenorphine-naloxone maintenance therapy for opioid dependence. N. Engl. J. Med. 2006, 355, 365-374. [CrossRef] [PubMed]
Dugosh, K.; Abraham, A.; Seymour, B.; McLoyd, K.; Chalk, M.; Festinger, D. A systematic review on the use of psychosocial
interventions in conjunction with medications for the treatment of opioid addiction. J. Addict. Med. 2016, 10, 93-103. [CrossRef]
[PubMed]

Weiss, R.D.; Potter, ].S.; Fiellin, D.A.; Byrne, M.; Connery, H.S.; Dickinson, W.; Gardin, J.; Griffin, M.L.; Gourevitch, M.N.; Haller,
D.L. Adjunctive counseling during brief and extended buprenorphine-naloxone treatment for prescription opioid dependence:
A 2-phase randomized controlled trial. Arch. Gen. Psychiatry 2011, 68, 1238-1246. [CrossRef]


https://aspe.hhs.gov/reports/models-medication-assisted-treatment-opioid-use-disorder-retention-continuity-care-0
https://bphc.hrsa.gov/programrequirements/compliancemanual/glossary.html
https://bphc.hrsa.gov/programrequirements/compliancemanual/glossary.html
http://www.ncbi.nlm.nih.gov/pubmed/10654830
http://doi.org/10.1186/s13722-019-0149-1
http://doi.org/10.1080/10550887.2012.694603
http://doi.org/10.1016/j.jsat.2016.12.010
http://doi.org/10.1007/s11606-006-0023-1
http://doi.org/10.1038/s41380-020-00949-3
http://www.ncbi.nlm.nih.gov/pubmed/33188253
http://doi.org/10.1080/08897077.2016.1145616
http://www.ncbi.nlm.nih.gov/pubmed/26914448
http://doi.org/10.1111/add.14398
http://doi.org/10.1001/jamainternmed.2014.4005
http://doi.org/10.1001/jamanetworkopen.2020.10001
http://doi.org/10.1016/j.neuroscience.2013.04.034
https://www.drugabuse.gov/about-nida/noras-blog/2020/11/rising-stimulant-deaths-show-we-face-more-than-just-opioid-crisis
https://www.drugabuse.gov/about-nida/noras-blog/2020/11/rising-stimulant-deaths-show-we-face-more-than-just-opioid-crisis
http://doi.org/10.1016/j.drugalcdep.2018.08.029
http://doi.org/10.1016/j.jsat.2019.10.005
http://doi.org/10.1016/j.drugpo.2020.102722
http://doi.org/10.1016/j.addbeh.2012.01.019
http://www.ncbi.nlm.nih.gov/pubmed/22385733
http://doi.org/10.1016/j.drugalcdep.2018.07.035
http://www.ncbi.nlm.nih.gov/pubmed/30245459
http://doi.org/10.1056/NEJMoa055255
http://www.ncbi.nlm.nih.gov/pubmed/16870915
http://doi.org/10.1097/ADM.0000000000000193
http://www.ncbi.nlm.nih.gov/pubmed/26808307
http://doi.org/10.1001/archgenpsychiatry.2011.121

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

