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1. Introduction

The United States is in the midst of an opioid 
epidemic resulting in a public health emergency. 
Since 1999 there has been an almost six-fold increase 
in opioid related overdose deaths [1]. Rural America 
has been disproportionally impacted by the misuse of 
illicit and prescribed opioids [11]. From 2006 through 
2015 the per capita rate of overdose deaths in rural 
areas exceeded those in urban centers [8]. Addition-
ally, rates of new Hepatitis C infections and newborns 
with Neonatal Opioid Withdrawal Syndrome have 
risen more rapidly in rural areas [22, 23]. 

Effective evidence-based treatments for Opioid 
Use Disorder (OUD) exist. Methadone, buprenor-

phine, and naltrexone are all FDA approved for the 
treatment of OUD. When compared to counseling 
alone, both methadone and buprenorphine decrease 
opioid use, increase retention in treatment, and signif-
icantly reduce deaths from overdose [5, 15]. Howev-
er, due to a lack of access to treatment and stigma, it 
is estimated that only 20-40 percent of the more than 
2 million individuals with OUD in the United States 
receive these life-saving treatments [10, 14, 18]. 

There are numerous barriers to accessing medi-
cations for OUD in rural areas. Any licensed physi-
cian can prescribe naltrexone, but naltrexone is chal-
lenging to initiate in patients with active opioid use. 
Opioid Treatment Programs (OTPs), overwhelmingly 
located in urban areas, are highly regulated by the 
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federal government and require daily attendance dur-
ing the early phases of treatment [6]. Residents in ru-
ral areas with OUDs often lack the means of transpor-
tation to consistently attend OTPs [17]. 

Buprenorphine for OUD addresses some of the 
clinical and logistical issues associated with metha-
done and naltrexone treatment. The Drug Addiction 
Treatment Act of 2000 (DATA 2000) allows buprenor-
phine to be prescribed by physicians in office-based 
settings after they obtain a waiver from the Substance 
Abuse and Mental Health Services Administration 
and a special identification number from the Drug 
Enforcement Agency (DEA). The Comprehensive 
Addiction and Recovery Act of 2016 and the Sub-
stance Use-Disorder Prevention that Promotes Opioid 
Recovery and Treatment for Patients and Communi-
ties Act of 2018 extended this prescribing authority 
to nurse practitioners, physician assistants, and more 
recently to clinical nurse specialists, certified nurse 
midwives, and certified registered nurse anesthetists 
with the goal of increasing access to medication-
based treatments particularly in underserved areas. 
Despite these efforts, many US counties lack a single 
waivered prescriber and many providers that have a 
waiver are treating very few patients or none at all 
[2]. The dearth of waivered providers is particularly 
prominent in small and remote rural counties [7]. 

Telemedicine, or the remote delivery of health 
care using telecommunications technology, has been 
demonstrated to be as effective in the diagnosis and 
assessment of mental health disorders in a variety of 
populations across different settings [19]. Videocon-
ferencing, a type of telemedicine, has the potential 
to increase access to medication-based treatment for 
OUD in underserved, remote rural areas by provid-
ing direct-to-patient or specialty consultation services 
from a distance. However, financial, legal, and regula-
tory barriers have prevented the widespread adoption 
of delivering medication-based treatment by telemed-
icine [3]. As a result, there are limited data about the 
effectiveness of this treatment approach.

This report builds on a previous study that de-
scribes the collaboration between an urban academic 
medical center and a rural drug treatment center that 
provides medication-based treatment with buprenor-
phine and naltrexone to individuals with OUD via 
videoconferencing. In the original study, we exam-
ined outcomes of 177 patients treated with buprenor-
phine. The current study expands the chart review to 
examine three-month outcomes over a longer time 
period of the program’s operation (patients treat-
ed between August 2015 and April 2019), for both 

medication modalities (buprenorphine and naltrex-
one). Specifically, we examined several baseline de-
mographic and substance use variables, three-month 
retention and opioid use during treatment. Our goal 
was to use these data to further understand the im-
pact of prescribing buprenorphine and naltrexone via 
telemedicine to patients with OUD in a rural OUD 
treatment setting. 

2. Methods 

2.1. Treatment location

The development and structure of the telemedi-
cine program in the Division of Addiction Research 
and Treatment at the University of Maryland Balti-
more (UMB) has been described previously [25]. 
Briefly, the Division has partnered with several be-
havioral health treatment centers located in rural 
Maryland to provide telemedicine-based delivery of 
addiction psychiatric and medication-based services 
for OUD. One of these includes an American Soci-
ety of Addiction Medicine (ASAM) treatment Level 
2.1/3.1 treatment center with locations in Frederick 
and Hagerstown, MD. Most patients are enrolled in 
either an intensive outpatient program (IOP) paired 
with transitional housing, or in a group-based outpa-
tient program (OP), and are treated with sublingual 
buprenorphine, extended-release naltrexone injec-
tions, or daily oral naltrexone if they have an OUD. 
Many of the patients are admitted directly from an 
ASAM Level 3.5 or 3.7 residential treatment program 
or a correctional institution. They come from all over 
the state of Maryland as well as from southern Penn-
sylvania. Some have been started on buprenorphine 
or naltrexone prior to admission, some have under-
gone medically-managed withdrawal, and some are 
actively using opioids upon admission.

Given the residential setting, requirements for 
participation in this level of treatment are high; for 
example, patients who submit two consecutive posi-
tive urine screens are referred to a higher level of care. 
Patients wishing to remain in care after three months 
in IOP are enrolled in the OP program. Some of these 
individuals live in supportive housing affiliated with 
the treatment program while others live in their own 
housing. Discharge from the 3-month residential pro-
gram, however, provides a natural completion point of 
treatment for many patients. In continuous operation 
since August 2015, the telemedicine partnership with 
this program serves as the basis for the current chart 
review, conducted between July and August 2019. 
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Between August 2015 and April 2019, the Di-
vision had 523 new intake telemedicine encounters 
with OUD-diagnosed individuals receiving services 
at the above sites. Fifty-two of the 523 documented 
encounters were treatment re-admissions; these data 
are considered separately in another manuscript (in 
preparation). Four-hundred and forty-three patients 
were treated with buprenorphine, twenty-five patients 
were treated with daily (25 or 50 mg, P.O., N=5) or 
extended-release (380 mg, I.M., N=20) naltrexone, 
and three were not treated with any medication. Thus, 
data from a total of 468 patients is included in this 
report. Treatment outcome data (retention and opioid 
toxicology screens) are reported only for individuals 
who were treated with buprenorphine (N=443) or nal-
trexone (N=25). 

2.2. Data elements

The study was determined to be exempt from re-
view by the UMB’s Human Research Protection Of-
fice. Some of these data have been reported in an ini-
tial chart review17; the current chart review serves to 
expand on those preliminary data by including more 
individuals and extracting more comprehensive data. 
Two investigators worked separately to conduct the 
chart review (A.P.B. and S.R.G.) and de-identified 
data were compiled after review of both handwritten 
and electronic health records. Basic demographic in-
formation extracted from chart review included age, 
gender, race, medical insurance, referral to treatment, 
and level (IOP or OP) and medication prescribed 
(buprenorphine- or naltrexone-based medications) at 
treatment entry. Several aspects of drug use-related 
history were collected from the charts, including his-
tory of prescription opioid use, intravenous (IV) drug 
use and number of prior medication-based treatment 
attempts. Buprenorphine doses were standardized 
based on manufacturer dosing guidelines and were 
extracted from the medical record at four different 
time points: time of initial telemedicine treatment 
evaluation, week 1, month 1 and month 3. Retention 
in treatment was calculated as the absolute number 
of days between the first and last dates of telemedi-
cine treatment. Urine toxicology was confirmed at 
treatment initiation and at approximate 2-to-4-week 
intervals by liquid chromatography-tandem mass 
spectrometry (LC-MS/MS) testing for the presence 
of opioids, cocaine, marijuana and benzodiazepines.

2.3. Data analysis

De-identified chart data were entered into RED-
Cap [9], a secure data collection and management 
application hosted at UMB. Missing variables were 
verified as missing by an independent observer, and 
the resulting database was imported into SPSS v.25 
for frequency and descriptive analyses.

3. Results

3.1. Sample baseline characteristics

The mean (+S.E.M.) age for the sample of 468 
patients was 34.5 (+0.43), 88.9% (416/468) were 
male, 80.4% (354/440) self-identified as Caucasian, 
92.7% (381/411) reported having Medicaid insur-
ance, and 25% (94/377) were court-mandated for 
treatment. 91.1% (410/450) of the sample was ad-
mitted into intensive outpatient treatment. In terms 
of drug use-specific baseline characteristics, 68.4% 
(320/447) had a history of using both heroin/fenta-
nyl and prescription opioids, 75.6% (343/454) had a 
history of IV drug use, and 76% (335/441) had tried 
medication-based treatment programs prior to their 
intake into the telemedicine program (60%, 32% and 
5% of the total population for buprenorphine, metha-
done and naltrexone, respectively). All baseline char-
acteristics are listed in Table 1.

3.2. Treatment outcome data

Of the 468 individuals in this sample, approxi-
mately 94% (443/472) were prescribed buprenor-
phine. Twenty individuals were treated with extend-
ed-release naltrexone (once-monthly 380 mg IM 
injection), 5 individuals were treated with oral nal-
trexone (daily pill, PO) and 3 individuals were not 
treated with any medication. Given the known differ-
ences between naltrexone- and buprenorphine-based 
medication treatment outcomes [16] as well as the 
fact that only a minority (less than 6%) were treated 
with naltrexone, we conducted separate analyses of 
treatment outcomes for the two medication types.

3.3. Buprenorphine outcome data

The average initial dose of buprenorphine was 
10.8 mg, which was titrated to an average dose of 
13.5 mg at week 1, 15.4 mg at month 1, and 16.7 
mg by the third month of treatment. By the end of 
three months of treatment, 50% (220/443) remained 
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Table 1. Baseline patient characteristics

N %
Age at intake (years)
 Average (+S.E.M.) 35.4 (±0.43)
 Range 18-63
Gender
 Male 416 88.9
 Female 52 11.1
Race
 Caucasian/White 354 75.6
 African-American/Black 71 15.2
 Other 15 3.2
 Unknown 28 6.0
Insurance coverage (n=411)
 Medicaid 381 92.7
 Medicare 8 1.9
 Private 9 2.2
 No insurance 13 3.2
Opioid use history (n=447)
 Heroin/fentanyl only 100 22.4
 Prescription opioids only 27 6.0
 Heroin and prescribed opioids 320 71.6
IV drug use (n=454)
 History of IVDU 343 75.6
 No history of IVDU 111 24.4
Legal mandate (n=377)
 Not court ordered 283 75.1
 Court ordered 94 24.9
Level of care (n=450)
 Intensive Outpatient 410 91.1
 Outpatient 40 8.9
History of prior MAT treatment (n=441)
 Prior Rx 335 76.0
 No prior Rx 106 24.0
Time in care prior to initial psychiatrist evaluation (n=453)
 <1 week 147 32.5
 1-4 weeks 232 51.2
 >4 weeks 74 16.3
Self-reported opioid abstinence at initial evaluation (n=420)
 Abstinent 383 91.2
 Not Abstinent 37 8.8
Initial urine toxicology screen* 
 Opioid positive 84 18.9
 Opioid negative 361 81.1
 Cocaine positive 65 13.9
 Cocaine negative 403 86.1
 THC positive 27 5.8
 THC negative 441 94.2
 Benzodiazepine positive 43 9.2
 Benzodiazepine negative 425 90.8
Unless otherwise noted, n=468. Percentages exclude missing data. 
*n for opioid screen only=422.
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engaged in treatment. Toxicological screening for use 
of illicit substances revealed that 81% (341/421) of 
buprenorphine-prescribed patients were opioid nega-
tive at baseline (day of treatment initiation). Follow-
up toxicology screens showed that of the patients who 
remained engaged in treatment, 93%, 91% and 93% 
maintained an opioid-negative status at the one-week, 
one-month and 3-month timepoints, respectively 
(Table 2).

3.4. Naltrexone outcome data

By the end of the third month of treatment, 48% 
(12/25) of treated individuals were engaged in treat-
ment. One week, one-month and three-month follow-
up toxicology screens revealed that most engaged 
patients maintained an opioid-negative status (90%, 
82% and 100%, respectively, for each of the time 
points analyzed; Table 3).

4. Discussion

Our findings confirm the effectiveness of pre-
scribing buprenorphine via telemedicine to patients in 
a rural OUD treatment setting and lend support to the 
effectiveness of naltrexone used in this way as well. 
The inclusion of approximately 3 times as many pa-
tients than in our prior report again revealed retention 
rates and toxicology results that are comparable to 
face-to-face treatment [4, 26]. There is a striking con-
cordance of outcomes data with our initial findings. 
It is worth noting that while nearly 50% engagement 
at 3 months is comparable to non-telemedicine treat-

ment models, it is not resoundingly superior to these; 
the quest to design interventions with even greater ef-
fectiveness must continue. One notable opportunity 
would be to improve the patient-centeredness of the 
residential site interventions; rather than discharging 
or transferring patients who have not achieved sobrie-
ty, it would be preferable to take steps to keep patients 
in treatment. As our urban-rural telemedicine collabo-
ration with this site has matured, we have adapted and 
implemented telemedicine models alongside other 
rural community partners which may better prioritize 
retention and engagement. We will describe these 
other implementations in a forthcoming publication.

Another strength of this dataset is the inclusion 
of treatment outcomes with naltrexone, albeit on a 
limited scale; we are not aware of any other stud-
ies reporting on the effectiveness of naltrexone pre-
scribed via telemedicine. Although the small number 
of patients receiving naltrexone precludes definitive 
conclusions, naltrexone-treated patients seem to have 
had similar outcomes to those receiving buprenor-
phine. This lends credence to recent studies demon-
strating comparable effectiveness of buprenorphine 
and injectable naltrexone in patients who have suc-
cessfully initiated naltrexone [13, 20].

The greatest limitation of this study is the amount 
of potentially relevant data that is missing about rea-
sons for treatment discharges, transfers, and aftercare 
plans. At present, the housing component of treat-
ment typically ends after 3 months, and this provides 
a natural transition point to other care providers. As a 
result, longer-term data are not necessarily a reliable 
index of success and engagement in further treatment. 

Table 2. Treatment outcome variables for buprenorphine-treated patients

Time in telemedicine treatment
Baseline 1 week 1 month 3 months

Percent (n) engaged 100% 89% (393) 79% (350) 50% (220)

% noncumulative negative urine 
opioid screens of engaged patients

81%
(341/421)

93% (359/387) 90.2% (324/359) 93% (209/225)

Patient engagement reported on total n of 443.

Table 1. Baseline patient characteristics

N %
Initial medication prescribed
 Buprenorphine 443 94.7
 Extended-release naltrexone 20 4.3
 Oral naltrexone 5 1.1
Unless otherwise noted, n=468. Percentages exclude missing data. 
*n for opioid screen only=422.
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5. Conclusions

Our findings and clinical experience confirm the 
viability and sustainability of delivering buprenor-
phine via telemedicine to patients enrolled in a ru-
ral drug treatment program. It is essential that other 
models and settings for SUD treatment via telemedi-
cine be evaluated and disseminated; of particular in-
terest are home-based models (if permitted by DEA 
and CMS regulations), treatment for patients who are 
actively using at the beginning of treatment, incarcer-
ated persons, and integrated treatment and prevention 
of comorbid infectious complications of drug use 
such as HCV and HIV.
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