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ABSTRACT

Background: Medications such as buprenorphine are considered the gold standard for the treatment of opioid use
disorders. This study aimed to determine whether less restrictive buprenorphine prescribing practices during the
COVID-19 pandemic impacted retention in and adherence to buprenorphine among patients accessing treatment
from 2018-2020 at a community-based syringe services program.

Methods: In this retrospective cohort study, we compared retention in treatment before and during the COVID-
19 pandemic. Then, with relaxed restrictions acting as the intervention in a natural experiment, we conducted a
sub-analysis of “continuity participants” who accessed treatment services both before and during the COVID-19
period. Records of 418 historical control patients treated with buprenorphine before COVID-19 were compared
to 88 patients enrolled during COVID-19 (n=43 remote telemedicine and n=45 remote provider with patient
on-site). Cox proportional hazards regressions were used to assess risk factors for treatment discontinuation. The
sub-analysis used proportion of days covered (PDC) differences before and during COVID-19 (n=164) for a paired
analysis in a nonparametric bootstrap test.

Results: The risk of discontinuation was 71% lower in those accessing remote telemedicine during COVID-19
(HR=0.29; CI: 0.18, 0.47) and 51% lower in those accessing their remote provider onsite during COVID-19
(HR=0.49; CI:0.31, 0.77), compared to the historical control group. The average PDC did not significantly differ
before and during COVID-19 (difference=2.4%; CI:-0.6%, 5.3%).

Conclusions: The risk of discontinuing treatment was lower in both COVID-19 treatment groups compared to his-
torical controls. Less restrictive buprenorphine prescribing guidelines during COVID-19 led to improved retention
in care over 6-months.

1. Introduction

(Hodder et al., 2021; Holtzman et al., 2021; Powell et al., 2019).
Despite significant increases in MOUD prescribing between 2009

In the United States, approximately 1.6 million people are liv-
ing with an opioid use disorder (OUD) (Substance Abuse and Mental
Health Services Administration, 2020a). Currently, there are Food and
Drug Administration (FDA) approved medications for opioid use dis-
order (MOUD), including buprenorphine and methadone. These medi-
cations are effective treatments for OUD, decreasing mortality by over
50% in the first year following initiation (Larochelle et al., 2018;
Substance Abuse and Mental Health Services Administration, 2020b).
Those with untreated OUD remain at an increased risk of over-
dose death (Larochelle et al., 2018; Santo et al., 2021), as well
as exposure to HIV and Hepatitis C through injection drug use

and 2018, still only a small percentage of people with OUD initi-
ate and continue these life-saving medications for at least 180 days
(Olfson et al., 2020; Williams et al., 2019). Before the SARS-CoV-2
(COVID-19) pandemic, the United States strictly regulated MOUD with
high-threshold approaches such as mandatory in-person clinic visits and
urine drug screenings (UDS) that may have prevented patients from
initiating or continuing treatment (Gryczynski et al., 2014; Khatri and
Aronowitz, 2021; Stringer et al., 2021).

The COVID-19 pandemic has created many challenges for MOUD
programs to provide safe, high-quality service, but it also provided an
opportunity to study new modes of service delivery. As required by the
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Drug Enforcement Agency (DEA), standard of care prior to March 2020
(U.S. Department of Justice Drug Enforcement Administration, 2021)
included face-to-face appointments with providers for induction and
maintenance on buprenorphine. While routine urine drug screenings to
assess for treatment adherence were not mandated prior to the COVID-
19 pandemic, they were a common feature of clinical practice and rec-
ommended by the American Society for Addiction Medicine (ASAM)
(American Society of Addiction Medicine, 2020). In March 2020, as part
of COVID-19 safety measures, the DEA relaxed its regulations and ASAM
recommended pausing routine urine screenings (American Society of
Addiction Medicine, 2020; U.S. Department of Justice Drug Enforcement
Administration, 2021). Additionally, COVID-19 saw the widespread im-
plementation of telemedicine to conduct healthcare appointments, in-
cluding in buprenorphine programs (Nordeck et al., 2021; Tofighi et al.,
2021). Telemedicine has eliminated barriers and improved retention to
MOUD in rural settings but less is known about its impact in more urban
areas (Gilmore et al., 2017; Weintraub et al., 2018). In this retrospec-
tive cohort study, we examine the effect of less restrictive prescribing
guidelines during the COVID-19 pandemic on retention of patients in a
low-threshold MOUD program based within Prevention Point Philadel-
phia (PPP), a large multi-service harm reduction services organization.
We compared treatment records of a historical control group (treated
with buprenorphine pre-COVID-19) to a group of participants in the less
restrictive service regulation era ushered in by COIVD-19. We hypothe-
sized relaxed restrictions would improve rates of retention in treatment
over the 6-month follow-up period. Then, with relaxed restrictions act-
ing as the intervention in a natural experiment, we conducted a sub-
analysis of “continuity participants” who accessed MOUD services be-
fore and during the COVID-19 period. We hypothesized within-patient
adherence to MOUD would improve in the less restrictive post-COVID
treatment era.

2. Methods
2.1. Program model

In 2008, Prevention Point Philadelphia, a large syringe services pro-
gram and harm reduction organization in the Kensington neighborhood
of Philadelphia, Pennsylvania initiated a buprenorphine maintenance
treatment program called the Stabilization, Treatment, and Engagement
Program (STEP). This program has been described in detail and evalu-
ated elsewhere (Bachhuber et al., 2018). As of February 2020, before
widespread COVID-19 travel and physical distancing restrictions in the
United States, the STEP program operated 6 days a week on-site at PPP’s
main building, and 3 days a week from a mobile unit, with a staff of 8
providers and 8 case managers that served approximately 250 patients
across all sites.

In accordance with COVID-19 safety measures, PPP switched from
in-person to exclusively virtual appointments for new and existing STEP
patients in March 2020. During this period, in-person attendance and
urine drug screening requirements were removed and standard intervals
between appointments were extended to 1 month. Patients with phones
were able to schedule and make calls to providers. Patients without
phones could return to the PPP building and access a virtual appoint-
ment with assistance from a case manager, while providers remained
off-site.

2.2. Participants

Patients of the STEP program who initiated treatment from Septem-
ber 2018 through June 2020 were considered for inclusion in the retro-
spective cohort (n=683) (Fig. 1). To be eligible for STEP, patients must
have had a history of participation in PPP’s syringe or social services pro-
gram and been willing to participate in case management and attend all
scheduled STEP appointments. Exclusion criteria for the analyses were
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Initiated treatment with
STEP September 2018-
June 2020
=683
Excluded:
Sublocade or Vivitrol prescriptions (n=33)
Death during 6-month follow up (n=18)
Missing prescription information (n=62)
Continuity participants (n=64)
Sample analyzed
=506
Historical COVID-19 COVID-19
control with telemedicine without
n=418 n=43 telemedicine
=45

Fig. 1. Participant flow diagram for analyses of buprenorphine treatment re-
tention.

prescriptions for Sublocade or Vivitrol (n = 33), as the logistics of treat-
ment differ for these medications, and death during the 6-month follow-
up period (n=18). An additional 56 participants were removed from
the analysis due to missing initiation dates and prescription data in the
Pennsylvania Prescription Drug Monitoring Program (PDMP) database
(historical controls, n=48 and initiated during COVID-19 group, n=6) as
well as unavailable treatment modality data (initiated during COVID-19
group, n=2).

For the primary analysis, participants (n=506) were divided into
three treatment groups based on the date they enrolled in STEP as fol-
lows: Pre-COVID-19 treatment group (historical controls), new COVID-
19 intakes who used telemedicine remotely, and new COVID-19 intakes
who used telemedicine on-site. Historical controls were all participants
who enrolled in STEP on or after September 1, 2018 whose six-month
follow-up period ended before the implementation of program changes
for COVID-19 on March 13, 2020. New COVID-19 participants included
individuals with intakes on or after March 13, 2020.

For the “natural experiment” sub-analysis, we defined a group of par-
ticipants in the STEP database as “continuity patients” (n=170). Six par-
ticipants were removed from this sub-analysis due to missing prescrip-
tion data in PDMP. Participants included: (1) those whose six months
of treatment follow-up included telemedicine, but their intake date was
before the implementation of program changes for COVID-19 (n=64) as
well as (2) historical controls who continued treatment past >6 months
and their treatment trajectory crossed into the COVID-19 era (n=100).
In other words, continuity patients are defined as individuals with ex-
perience in PPP’s buprenorphine treatment program pre- and post- the
COVID-19 restrictions. We report adherence on these continuity partic-
ipants. Of note, the six participants removed from the sub-analysis for
missing data plus the group of 64 participants described above are not
included in the primary analysis (n=506) due to their unique treatment
trajectory.

2.3. Measures

Covariates were extracted from PPP electronic medical records.
These included participant sociodemographic characteristics (e.g., age,
gender, race/ethnicity, insurance status, and housing status). Housing
status at enrollment was categorized into permanent housing, unsta-
ble housing (i.e., emergency shelter, transitional housing, with fam-
ily/friends), and street homelessness. Self-reported substance use char-
acteristics included history of injection drug use, polysubstance use (co-
caine, benzodiazepine, amphetamine, and/or methamphetamine use at
intake), and prior MOUD treatment experience. We also collected en-
rollment date in the STEP program, and service modality for each visit
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during the follow-up period (in-person visit with an in-person clinician,
in-person visit with telehealth clinician, and remote visit with telehealth
clinician). After reviewing the distribution of visits by service modality,
we created two treatment groups: (1) “COVID-19 telemedicine” partic-
ipants who had remote visits with a telehealth clinician (both parties
off-site) and (2) “COVID-19 without telemedicine” participants who had
visits on-site, but the provider was remote.

Outcome data for all participants were extracted from the Penn-
sylvania Prescription Drug Monitoring Program and included the date
each prescription was written, the date each prescription was filled,
the number of prescriptions filled during the 6-month follow-up pe-
riod, and the number of doses in each fill. The primary outcome for
this analysis was retention, defined as the time between treatment ini-
tiation and treatment discontinuation, up to and including six months.
Based on previous literature, treatment discontinuation was defined as
having no active prescription or appointment attendance for a period
of two months (Bachhuber et al., 2018). We used the dates extracted
from PDMP to identify discontinuation dates, with the “date each pre-
scription was written” used as a proxy for attendance dates. We re-
port the proportion of participants retained at 180 days by treatment
group.

Medication adherence was measured using a modified proportion of
days covered (PDC) calculation (Benner et al., 2002). The denominator
for PDC was the length of retention (1-180 days). The numerator, total
number of days for which medication is available, was calculated using
a “coverage matrix” of time between prescription fill dates and the days
of medication supplied in each fill. For example, a participant that has
14 pills prescribed over 14 days and is retained in care for only a total
of 14 days will have a PDC of 1. This is an individual-level measure that
reports medication availability during the time a patient was retained in
care. Because stockpiling to avoid unnecessary in-person appointments
was common during the pandemic, excess medications were carried over
into the next fill period, when applicable.

2.4. Analysis

Baseline characteristics are reported across the three treatment
groups and across the two retention groups (retained in treatment or
discontinued treatment, as defined above). Descriptive analyses were
conducted using the Kruskal-Wallis rank sum test for continuous vari-
ables and the Pearson’s chi-square test or Fisher’s exact test for cate-
gorical variables. Kaplan-Meier curves for time to discontinuation were
created with participants stratified into the three treatment groups.

The primary analysis includes the 506 pre- and post-COVID-19 treat-
ment participants. Cox proportional hazards regressions were used to
estimate the time to discontinuation and assess risk factors for discon-
tinuation. Bivariable and multivariable models for retention were cre-
ated. For all models, the proportional hazards assumption was evalu-
ated by calculating correlations between time and Schoenfeld residu-
als for each predictor, and these were assessed using a chi-squared test
(Grambsch and Therneau, 1994). For the analysis of medication adher-
ence, both bivariable and multivariable linear regressions were used to
compare PDC (Andrade et al., 2006) between historical controls and new
intakes during COVID-19. The multivariable regression model was con-
structed to examine the relative contribution of the significant explana-
tory variables to predicting adherence. For both analyses, variables that
were associated with the outcome at p<0.20 in the bivariable models
were included in multivariable models.

For the sub-analysis of continuity participants, PDC was calculated
for both the pre-COVID-19 phase and the COVID-19 phase of treatment.
Differences between PDC in each treatment period were calculated and
used for paired analysis in a nonparametric bootstrap test. PDC differ-
ences were resampled with replacement 1000 times and a 95% confi-
dence interval of the bootstrapped means was calculated to determine
the significance of results.
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All analyses were conducted using SAS software, Version 9.4 (SAS
Institute Inc., Cary, NC, USA). This research was approved by the Drexel
University Institutional Review Board.

3. Results

A total of 506 STEP patients were categorized into three treatment
groups: historical control (n=418), COVID-19 intakes with telemedicine
(n=43), and COVID-19 intakes without telemedicine (n=45) (Table 1).
The majority of participants were male (72.9%), and non-Hispanic
White (53.5%) or Hispanic (24.4%) with an average age of 37.9 years.
Most participants were either unstably housed or homeless (81.2%). In-
jection drug use (70.1%), polysubstance use (64.2%), and previous expe-
rience with MOUD (74.3%) were common. Participants in the three dif-
ferent treatment periods significantly differed in terms of race/ethnicity
(p<.01), insurance status (p=0.02), housing status (p=0.05), and poly-
substance use (p<.01). There were no significant differences between
the two COVID-19 treatment groups when analyzed separately (results
not shown).

Length of retention significantly differed between the treatment
groups over the course of the follow-up period (p<.01) (Fig. 2). The
historical control group had an average retention period of 22.5 days,
considerably lower compared to the COVID-19 group with telemedicine
(180.0 days) and without telemedicine (78.0 days). Retention increased
during the COVID-19 pandemic, and it was highest among individuals
who had remote telemedicine appointments during this time (Fig. 2).
Further, the average number of days of medication supplied for the pa-
tients during COVID-19 with telemedicine (14.5 days) was double that
of historical controls (7.0 days). However, adherence during treatment,
measured as the proportion of days covered, did not differ significantly
between the groups (p=0.39) (Supplemental Table 1).

Bivariable Cox regression showed that the risk of discontinuing treat-
ment was significantly different between treatment groups (Table 2).
After controlling for age, race/ethnicity, housing status, insurance sta-
tus, injection drug use, polysubstance use, and previous MOUD expe-
rience, multivariable Cox regression showed that the risk of discontin-
uing treatment was 71% lower in those accessing telemedicine com-
pared to the historical control group (HR=0.29; CI: 0.18, 0.47). The
risk of discontinuing treatment was also 51% lower in those not access-
ing telemedicine (HR=0.49; CI:0.31, 0.77) compared to the historical
control group. Street homelessness (HR=1.54, CI:1.09, 2.20) and injec-
tion drug use (HR=1.29, CI:0.99, 1.67) were also associated with a 54%
and 29% higher risk of treatment discontinuation in the multivariable
model, respectively.

In unadjusted linear regression models, COVID-19 intakes with and
without telemedicine had a higher proportion of days covered (PDC)
compared to historical controls (Beta [B]=0.02, CI:-0.04, 0.07; B=0.04,
CI:-0.01, 0.08, respectively). However, this relationship did not reach
statistical significance (Supplemental Table 2). Additionally, the PDC
adherence measure decreased significantly for each increase in the num-
ber of substances reported (B=-0.04, CIL: -0.07, -0.01). Lastly, compared
to non-Hispanic White participants, those in the “Other” race/ethnicity
category had a lower PDC (B=-0.13, CI:-0.24, -0.02).

When treatment group, sex, race/ethnicity, housing status, and poly-
substance use were controlled in the multivariable regression model, the
significant relationships between adherence and “other” race/ethnicity
(B=-0.13, CI:-0.24, -0.01) and polysubstance use (B=-0.04, CI:-0.06, -
0.01) remained (Supplemental Table 2). Due to the small sample size
in the “Other” category of race/ethnicity, these results should be in-
terpreted with caution. Though non-significant, COVID-19 intakes with
and without telemedicine continued to have a higher proportion of days
covered (PDC) compared to historical controls (B=0.03, CI:-0.04, 0.07;
B=0.03, CI:-0.02, 0.08, respectively).

Finally, the sub-analysis of the continuity participants (n=164) ex-
amined within-patient adherence differences among those participants
who had prescriptions pre- and post-COVID-19 restrictions. On average,
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Table 1
Sociodemographic and substance use characteristics by treatment group.
Total(n=506) Historical COVID-19 treatment COVID-19 treatment without p-value
control(n=418) with telemedicine(n=43) telemedicine (n=45)

Age (years) 37.9 (31.4-44.8) 37.7 (31.1-44.4) 38.8 (32.4-44.9) 38.6 (32.4-49.3) 0.50

Sex 0.37
Male 369 (72.9%) 300 (71.8%) 35 (81.4%) 34 (75.6%)
Female 137 (27.1%) 118 (28.2%) 8 (18.6%) 11 (24.4%)

Race/Ethnicity! <.01
White 268 (53.5%) 230 (55.6%) 18 (41.9%) 20 (45.5%)
Black 103 (20.6%) 79 (19.1%) 11 (25.6%) 13 (29.6%)
Hispanic/ 122 (24.4%) 97 (23.4%) 14 (32.6%) 11 (25.0%)

Latinx
Other? 8 (1.6%) 8 (1.9%) 0 (0.0%) 0 (0.0%)

Housing status® 0.05
Permanent 91 (18.7%) 66 (16.5%) 15 (34.9%) 10 (23.3%)
Unstable 233 (47.9%) 198 (49.5%) 16 (37.2%) 19 (44.2%)
Street homeless 162 (33.3%) 136 (34.0%) 12 (27.9%) 14 (32.6%)

Insurance status 0.02
Insured 414 (81.8%) 333 (79.7%) 39 (90.7%) 42 (93.3%)
Uninsured 92 (18.2%) 85 (20.3%) 4 (9.3%) 3 (6.7%)

Injection drug use history* 0.26
No 141 (29.9%) 123 (31.1%) 11 (29.0%) 7 (18.4%)
Yes 330 (70.1%) 272 (68.9%) 27 (71.1%) 31 (81.6%)

Polysubstance use® <0.01
No 175 (35.8%) 130 (31.9%) 24 (58.5%) 21 (52.5%)
Yes 314 (64.2%) 278 (68.1%) 17 (41.5%) 19 (47.5%)

Previous MOUD experience® 0.43
No 128 (25.8%) 109 (26.7%) 11 (25.6%) 8 (17.8%)
Yes 369 (74.3%) 300 (73.4%) 32 (74.4%) 37 (82.2%)

Note: Values represent median with interquartile range for continuous variables and frequency with percentage for categorical variables.

1 n=501 (missing n=4 in Historical control; n=1 in COVID-19 treatment without telemedicine group)

2 Race/ethnicity “other” includes mixed race and Asian

3 n=486 (missing n=18 in Historical control; n=2 in COVID-19 treatment without telemedicine)

4 n=471 (missing n=23 in Historical control; n=5 in COVID-19 treatment with telemedicine; n=7 in COVID-19 treatment without telemedicine)

5 Polysubstance use indicated cocaine, benzodiazepine, amphetamine, and/or methamphetamine use at intake; n=489 (missing n=10 in His-
torical control; n=2 in COVID-19 treatment with telemedicine; n=5 in COVID-19 treatment without telemedicine)

6 Medication for opioid use disorder (MOUD)=Ever prescribed methadone or buprenorphine from other community-based programs, during
incarceration, and from emergency department visits; n=497 (missing n=9 in Historical control)

Fig. 2. Retention in treatment with buprenorphine by

Product-Limit Survival Estimates treatment era and treatment group.
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these patients were enrolled in care for 7.5 months before the pandemic previous experience with MOUD (60.1%) compared to the primary

(Interquartile Range [IQR]:2-12). Like the primary analysis sample, analysis sample. The median pre-COVID PDC was 98.1% (IQR:86.3%-
most participants were male (74.4%), and non-Hispanic White (51.2%) 100.0%) while the average PDC during the COIVD-19 period was
or Hispanic (26.2%) with an average age of 39.4 years. Proportionally 96.4% (IQR:88.7%-100.0%). The difference in average PDC did not
less participants were unstably housed or homeless (72.6%), reported significantly differ over time (difference = 2.4% (CI: -0.6%, 5.3%);
injection drug use (54.9%), polysubstance use (61.6%), and had a skewness = 0.70 (CI: -0.3, 1.6)).
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Table 2
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Factors associated with discontinuation of buprenorphine treatment at 6 months.

Retained in

Discontinued

Unadjusted hazard ratio Adjusted hazard ratio

treatment treatment (n=417) (95% confidence (95% confidence
(n=89) interval) interval)
Treatment group
Historical 55 (13.2%) 363 (86.8%) Ref. Ref.
control
COVID-19 22 (51.2%) 21 (48.8%) 0.27 (0.18, 0.43)"** 0.29 (0.18, 0.47)"**
treatment with
telemedicine
COVID-19 12 (26.7%) 33 (73.3%) 0.58 (0.41, 0.83)"* 0.49 (0.31, 0.77)*"
treatment

w/o telemedicine

Age (years) 40.6 (34.4-48.9)

37.0 (30.1-44.2)

0.99 (0.98, 1.00)** 0.99 (0.98,1.00)"

Sex

Male 67 (18.2%) 302 (81.8%) Ref. -

Female 22 (16.1%%) 115 (83.9%) 0.89 (0.72, 1.10) -
Race/Ethnicity

White 45 (16.8) 223 (83.2%) Ref. Ref.

Black 25 (24.3%) 78 (75.7%) 0.88 (0.69, 1.15) 1.12 (0.83, 1.52)

Hispanic/ 19 (15.6%) 103 (84.4%) 1.00 (0.80, 1.17) 1.13 (0.87, 1.46)
Latinx

Other! 0 (0%) 8 (100%) 1.86 (0.92, 3.76)* 1.27 (0.56, 2.88)
Housing status

Permanent 29 (31.9%) 62 (68.1%) Ref. Ref.

Unstable 24 (14.8%) 138 (85.2%) 1.44 (1.08, 1.92)** 1.30 (0.93, 1.82)

Street homeless
Insurance status

36 (15.5%)

Insured 77 (18.6%)

Uninsured 12 (13.0%)
Injection drug use history

No 35 (24.8%)

Yes 49 (14.9%)
Polysubstance use?

No 38 (21.7%)

Yes 50 (15.9%)
Previous MOUD experience®

No 22 (17.2%)

Yes 66 (17.9%)

197 (84.6%)

1.67 (1.24, 2.26)"" 1.55 (1.09, 2.20)

337 (81.4%) Ref. Ref.
80 (87.0%)

1.41 (1.10, 1.80)*" 1.08 (0.81, 1.43)

106 (75.2%) Ref. Ref.
281 (85.2%)

1.24 (0.99, 1.55)* 1.29 (0.99, 1.67)

137 (78.3%) Ref. Ref.
264 (84.1%)

1.15 (0.94,1.42)" 0.97 (0.77, 1.24)

106 (82.8%) Ref. Ref.
303 (82.1%)

0.84 (0.67, 1.05)*" 0.87 (0.68, 1.12)

Note: Values represent median with interquartile range for continuous variables and frequency with percentage for categorical variables.

! Race/ethnicity “other” includes mixed race and Asian

2 Polysubstance use indicated combinations cocaine, benzodiazepine, amphetamine, and/or methamphetamine use at intake
3 Medication for opioid use disorder (MOUD)=Ever prescribed methadone or buprenorphine from other community-based programs,

during incarceration, and from emergency department visits
* p<0.2
** p<0.1
*** p<0.05

4. Discussion

While COVID-19 has introduced several challenges throughout the
healthcare system (Chalasani et al., 2021), it has also provided an oppor-
tunity to dramatically reimagine service delivery to promote the safety
of staff and patients. Standard buprenorphine medication management
before COVID-19 typically included mandatory in-person inductions
and weekly clinic-based urine drug toxicology screenings. However, the
relaxed DEA regulations meant that many outpatient clinics could in-
tegrate efficient telemedicine appointments into the standard of care
(Bokolo Anthony, 2020) along with longer prescriptions, and the re-
moval of urine drug screening protocols (U.S. Department of Justice
Drug Enforcement Administration, 2021).

In our analysis of 506 patients with an OUD from a community-
based syringe services program in Philadelphia, implementation of the
less restrictive buprenorphine treatment policies was associated with
improved retention in care over a 6-month follow-up period, com-
pared to a historical control group that underwent treatment before
COVID-19. While all patients enrolled during the less restrictive pe-
riod had higher retention than those in the control group, retention
was highest among individuals who ever accessed telemedicine appoint-
ments remotely. This finding is consistent with recent data from other

low-threshold drug treatment programs that were implemented during
COVID-19 (Harris et al., 2020; Tofighi et al., 2021; Wang et al., 2021).

One program in Baltimore that shifted to telemedicine during
COVID-19 found that remote treatment was effective in retaining vul-
nerable patients in care for a second visit. Although new COVID-19
patients in the Baltimore study did not differ significantly on reten-
tion at 30 days compared to a cohort of patients who enrolled be-
fore COVID-19, the percentage of patients engaged with follow-up vis-
its remained consistent (62% pre-COVID-19 v. 64% during COVID-19)
(Nordeck et al., 2021). Overall, reports suggest telemedicine eliminates
many traditional barriers to treatment, at the patient, provider, and sys-
tem level (Krawczyk et al., 2019; Nordeck et al., 2021; Weinstein et al.,
2020).

Despite the removal of some barriers to treatment, individuals in our
study who were experiencing street homelessness had a 54% higher risk
of treatment discontinuation compared to stably housed persons. People
experiencing homelessness face increased barriers to telemedicine treat-
ment, including less consistent access to mobile phones and digital tech-
nologies (Humphry, 2019; Zhai, 2021). To improve treatment outcomes
for people experiencing homelessness, more research is needed to miti-
gate disparities in telemedicine access (Nouri et al., 2020; Ortega et al.,
2020). For example, treatment programs could expand a pilot program
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that used mobile technology in combination with case management to
increase access to buprenorphine for veterans experiencing homeless-
ness. This program was found to be feasible with moderately high treat-
ment retention, at an average of 19 months (Iheanacho et al., 2020).

Of note is the finding that adherence suffered among people report-
ing injection drug use and polysubstance use. This indicates that while
the COVID-19 buprenorphine policy changes aided in retention in care
over six months for many, the removal of face-to-face contact with
providers impacted people who inject drugs and polysubstance users
differently. More research is needed to understand how low-threshold
services such as SSPs providing MOUD can incorporate additional ad-
herence supports for PWID and polysubstance using patients into their
standard of care. Services that screen for substance use disorders broadly
may be helpful if they do not disqualify patients from initiating or re-
maining in care (Cunningham et al., 2013; Payne et al., 2019).

In addition to our retrospective cohort study, we were able to capi-
talize on the changing COVID-19 restrictions, which acted as a natural
experiment that allowed us to examine within-patient MOUD adherence
differences. Although there is limited evidence that adherence improved
in patients during the pandemic, this analysis suggests adherence did not
worsen. In our analysis of continuity patients, the median proportion of
days covered were similarly high before and during the COVID-19 era
(98% and 96%, respectively). This was consistent with findings from the
primary analysis that overall, rates of adherence were high among pa-
tients in this retrospective study. Future research could consider more
precise measures of adherence through systems like directly observed
therapy or wearable biosensors (Chai et al., 2015).

Further, it was not unexpected that the continuity group, who re-
mained engaged in care before and after COVID-19 restrictions, differed
from the primary analysis sample in terms of housing stability, injec-
tion drug use, polysubstance use, and previous experiences with MOUD.
These four factors were also associated with treatment discontinuation
in the primary sample, further indicating the importance of screening
for and addressing these factors to improve healthcare engagement.

Our study is not without limitations. Participants were enrolled ret-
rospectively without randomization into “control” and “intervention”
groups. For this reason, there were demographic differences between
the historical control and COVID-19 treatment groups. Although we con-
trolled for demographics in our primary analyses, it is possible the un-
measured differences in the groups may have biased our findings, due to
the study design. However, COVID-19 provided the ideal landscape for
studying low-threshold buprenorphine treatment without having to un-
ethically restrict patient access to low-threshold services. Additionally,
both treatment groups experienced the STEP program, which operates
in connection with a syringe services program and is based out of a
single site in a single city. Therefore, these results may be difficult to
generalize to other populations of marginalized patients in other loca-
tions or more traditional clinical settings. Our data are also limited in
that we did not capture alcohol use and therefore were unable to in-
clude findings about alcohol-involved polysubstance use and retention
in care. We were however able to include the most common substances
found in opioid-involved deaths (benzodiazepines (Liu et al., 2021) and
cocaine (Friedman et al., 2022; Hoots et al., 2020)) in our definition
of polysubstance use. Lastly, our measure of adherence, proportion of
days covered, is subject to bias, as it is calculated based on reported
prescription fill dates, which is not as accurate as direct monitoring of
patient adherence. However, direct monitoring typically demands more
financial and personnel resources.

5. Conclusions

Policies that improve access and retention to MOUD must re-
main a priority in a post-COVID-19 pandemic world, especially as
opioid-related overdose rates continue to soar in the United States
(Friedman and Akre, 2021). For increased impact among the most vul-
nerable patients, such as those experiencing homelessness, access to
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digital technologies must be equitably distributed. Overall, making low-
threshold access to buprenorphine the standard of care and permanently
lifting pre-pandemic regulations could improve retention in care among
populations traditionally marginalized from healthcare systems.
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