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A B S T R A C T   

Background: The COVID-19 pandemic has changed the landscape of healthcare service delivery. This review aims 
to describe telemedicine-delivered substance use disorder (SUD) treatments and services along the cascade of 
care in the U.S. after the start of the COVID-19 pandemic. 
Methods: A literature review was conducted on PubMed, Embase, Web of Science, and Cochrane Library (Wiley). 
English-language articles that describe any healthcare services for patients with SUDs using telemedicine in the 
U.S. since the onset of the COVID-19 pandemic were identified (N = 33). We narratively summarized 
telemedicine-based service provision along the cascade of SUD care, such as screening/assessment, prescription, 
monitoring, recovery support, and other services. 
Results: Soon after the onset of COVID-19 and mandated restrictions, cadres of healthcare providers from 
different specialties mobilized to ramp up video- and audio-based services to remotely treat patients with SUDs. 
Medication prescription (48.5%) and individual counseling (39.4%) were the most frequently reported services 
delivered via telemedicine. Other steps of SUD care delivered by telemedicine characterized in our review 
included SUD screening and assessment (30.3%), induction (21.2%), medication management (27.3%), moni-
toring (27.3%), recovery support (15.2%), and referral (24.2%). Feasibility issues and challenges to imple-
menting telemedicine included patients’ lack of access to technology and health insurance coverage, providers’ 
capacity limits and concerns, and clinics’ financial and office-space constraints. 
Conclusion: The COVID-19 pandemic has offered a window of opportunity to advance telemedicine expertise by 
formalizing clinical guidance and routinizing provider in-service training in virtual SUD treatment. Findings 
suggest enhanced efforts to reduce disparities in telemedicine-based services.   

1. Introduction 

The COVID-19 pandemic that started in early 2020 has brought 
unprecedented challenges to the provision of essential health services 
globally and in the U.S. (U.S. Department of Health & Human Services, 

2021; World Health Organization, 2021). Individuals with substance use 
disorders (SUDs) face a heightened risk of severe COVID-19 infection, 
attributable to their underlining health conditions (Center for Disease 
Control and Prevention, 2021). Moreover, during the pandemic, in-
dividuals with SUD faced intensified difficulties accessing SUD 
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treatment, which resulted in increased drug use and more drug overdose 
fatalities (Panchal et al., 2021; Ornell et al., 2020). 

Fortunately, many healthcare systems in the U.S. made prompt ad-
aptations to ensure continued service delivery for patients with SUDs 
(Pinals et al., 2020; Leahy and Caverly, 2022). Policy and regulation 
changes were made at federal and state levels to allow flexibility in SUD 

care during the pandemic (Andraka-Christou et al., 2021; Hughes et al., 
2021; Lin et al., 2020; Pessar et al., 2021; Uscher-Pines and Martineau, 
2021). With the federal declaration of a nationwide public health 
emergency as the result of COVID-19, the Drug Enforcement Adminis-
tration (DEA) announced that DEA-registered providers could legally 
prescribe controlled substances to a patient without requiring an 
in-person evaluation (Lin et al., 2020; U.S. Department of Justice and 
Drug Enforcement Administration, 2020). The Substance Abuse and 
Mental Health Services Administration (SAMHSA) provided clinical 
guidance for virtual buprenorphine induction (Substance Abuse and 
Mental Health Services Administration, 2020). Many states also revised 
insurance policies to improve reimbursement parity for 
telemedicine-delivered services, compared to in-person care (Pessar 
et al., 2021; National Academy for State Health Policy, 2021). Supported 
by these policies and regulations, the use of telemedicine rapidly 
accelerated in SUD treatment services in the U.S. (Oesterle et al., 2020). 
It was reported that telemedicine-based mental health and SUD visits 
increased from less than 1% before the pandemic to approximately 40% 
in October 2020 (Busch et al., 2021). 

Several review articles describe the impact of COVID-19 on outcomes 
of SUDs and other diseases, healthcare settings’ responses to the 

Fig. 1. SUD Cascade of Care Framework for Telemedicine Service.  

Fig. 2. Flowchart of the Selection of Studies.  
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pandemic, potential impacts of telemedicine in SUD treatment, and 
specific populations’ healthcare and emotional needs (Batra et al., 2020; 
Chan et al., 2022; De Vargas et al., 2021; Kumar et al., 2022). This article 
contributes to the literature by examining the current landscape of 
telemedicine-based SUD treatment services that have been provided in 
the U.S. since the onset of the COVID-19 pandemic. 

The ‘cascade of care’ model provides a framework to categorize 
healthcare services and identify gaps in healthcare services, including as 
adapted for SUD care (Fig. 1. National Institute on Drug Abuse, 2019; 
Socías et al., 2016; Williams et al., 2019). The “cascade of care” model, 
which was originally developed to track key stages of HIV/AIDS control, 
has been used to evaluate population-level indicators of SUD care efforts 
by estimating the proportion of patients who are in salient stages from 
identification, linkage to care, treatment initiation, retention, to recov-
ery (Socías et al., 2016; Williams et al., 2019). Telemedicine can play 
major roles along the cascade, being used to deliver screening, diag-
nosis, treatment, and recovery (Wang et al., 2021). Guided by the 
cascade of care model, we conducted a literature review regarding 
existing SUD services delivered via telemedicine. We summarized 
findings within steps of the cascade of care for SUD: identification, 
treatment, adherence, and recovery. Within each step, we discussed 
service types, models of service delivery, settings, and providers. We 
discussed the frequencies of telemedicine utilization among patients and 
providers, and summarized barriers and challenges for telemedicine 
along each step of the SUD cascade of care. This review summarizes the 
current knowledge base regarding the management of care for persons 
with SUDs via telemedicine, sheds light on gaps in that knowledge, and 
suggests priorities for future studies and public health. 

2. Methods 

2.1. Search strategy 

The literature search, screening, selection, coding, and reporting 
were guided by the framework by Tong et al. (2012), enhancing trans-
parency in reporting the synthesis of qualitative research (ENTREQ). We 
conducted comprehensive searches on electronic databases including 
PubMed, Embase, Web of Science, and Cochrane Library (Wiley). The 
search was conducted using four major concepts: 1) telemedicine 
(including telehealth, telepsychiatry, telepsychology, telemental health, 
live video- or phone counseling); 2) substance use (substance use dis-
order, addiction, substance abuse, substance dependence, opioid, 
marijuana, stimulant, cannabis, hallucinogen); 3) substance use treat-
ment and services along the cascade of care (including screening, 
medication prescription, behavioral therapy, urine drug screening 
[UDS], recovery); and 4) COVID-19 (COVID; SARS-CoV-2). With the 
assistance of a professional librarian, specific keywords and indexing 
terms (e.g., MeSH terms for PubMed, Emtree for Embase) were created 
to guide the systematic search and additional hand searches were con-
ducted using Google Scholar. Identified records were imported into a 
Mendeley Reference Manager folder to identify and remove duplicates. 
The ending day of searching was March 31, 2022. 

2.2. Screening criteria 

After the duplicated records were removed, a total of 508 individual 
records were imported into Rayyan (a web and mobile app for system-
atic reviews developed by Rayyan Systems Inc. Ouzzani et al., 2016) for 
initial screening. During the screening process, the articles were 
excluded if they met any of the following criteria: 1) data were collected 
before the declaration of public health emergency due to COVID-19 on 
January 31, 2020; 2) the study was conducted outside the U.S.; 3) the 
topic was not related to telemedicine healthcare services for SUDs; 4) the 
article did not report primary data collection (i.e., we excluded review 
articles and protocol papers); 5) the article was not published in a 
peer-reviewed journal; and 6) the full-text article was not available. 

2.3. Data extraction and analysis 

The screening process yielded 51 studies that potentially met eligi-
bility criteria. Full-text articles were downloaded and imported into 
Atlas.ti (Version 22.0) for content analysis. Guided by the cascade of 
care framework, initial code lists were developed to characterize the 
study and capture the SUD cascade of care described in the published 
article. The priori codes evolved throughout the coding process to cap-
ture additional steps of the cascade of care, as well as themes around 
service delivery and barriers that emerged from the articles. The coding 
was performed by four PhD-level addiction health service researchers. 
During the coding process, an additional 18 articles were removed due 
to a lack of focus on SUD care or insufficient details on telemedicine use 
across the SUD cascade of care (Fig. 2) We categorized the 33 papers in 
the final list according to type, study design, location, setting, provider 

Table 1 
Summary of characteristics of included studies.   

Number of articles (33 
total) 

% of the 33 
articles 

Year of publication   
2020 4 12.1% 
2021 23 69.7% 
2022 (January to March) 6 18.2% 
Type of publication   
Original article 19 57.5% 
Commentary 7 21.2% 
Brief report 5 15.1% 
Letter 2 6.1% 
Study design   
Description 17 51.5% 
Survey of stakeholder/provider 6 18.2% 
Focus group/interview with 

providers 
4 12.1% 

Survey of patients 1 3.0% 
Case study 2 6.1% 
EHR or claims data analysis 2 6.1% 
Cohort study 1 3.0% 
Location   
Nationwide 2 6.1% 
More than one state 3 9.1% 
CA 5 15.2% 
MA 4 12.1% 
RI 4 12.1% 
MD 3 9.1% 
FL 2 6.1% 
NY 2 6.1% 
DC 1 3.0% 
KS 1 3.0% 
OH 1 3.0% 
OR 1 3.0% 
PA 1 3.0% 
VT 1 3.0% 
Setting   
Multiple settings 10 30.3% 
Medical centers 6 18.2% 
Primary care clinic 5 15.2% 
Bridge clinic 3 9.1% 
Outpatient clinic 4 12.1% 
SUD residential setting 1 3.0% 
Detention center 1 3.0% 
Mobile clinic 1 3.0% 
Other types 2 6.1% 
Cascade of care   
Screening and assessment 10 30.3% 
Prescription 16 48.5% 
Induction 7 21.2% 
Medication management/between 

visit care 
9 27.3% 

Individual/group counseling 16 48.5% 
Monitoring 10 30.3% 
Recovery 5 15.2% 
Care for comorbidities 2 6.1% 
Referral 10 30.3%  
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and patient populations, steps within the cascade of care, and main 
findings, then generated descriptive statistics. Each article record was 
cross-checked by two coders to ensure the correctness and completeness 
of the extracted data. The descriptions of telemedicine service provision 
in the selected articles were synthesized in accord with the SUD cascade 
of care. 

3. Results 

3.1. Study characteristics 

The study characteristics are summarized in Table 1. Approximately 
two-thirds (69.7%) of the articles were published in 2021. Over half 
(57.5%) were original research articles, 7 (21.2%) were commentaries, 
and the rest were brief reports or letters. Over half (51.5%) of the articles 
were descriptions of practice changes and approximately one-third of 
the studies (30.3%) collected data from service providers/clinic ad-
ministrators through in-depth interviews, focus groups, or surveys; and 
the remaining studies evaluated patients’ perspectives using surveys, 
case studies, or secondary data analysis. The majority (66.7%) of studies 
were conducted in coastal states: California (15.2%), Massachusetts 
(12.1%), Rhode Island (12.1%), Maryland (9.1%), Florida (6.1%), New 
York (6.1%), Pennsylvania (3.0%), and Oregon (3.0%). The studies 
covered a variety of settings, including large, comprehensive medical 
centers (18.2%), primary care clinics (15.2%), SUD outpatient clinics 
(12.1%), "bridge" clinics (9.1%), SUD residential clinics (3.0%), deten-
tion centers (3.0%), etc., with 30.3% of the studies involving multiple 
settings. 

3.2. Overall implementation of telemedicine for SUD 

The articles consistently indicated a rapid transition to telemedicine 
to continue treatment and care for patients with SUD since the onset of 
the COVID-19 pandemic. Multiple cadres of healthcare professionals, 
including clinicians with a DEA X-waiver to prescribe buprenorphine 
(Jones et al., 2021; Uscher-Pines et al., 2020), medical students (Castillo 
et al., 2020), counselors (Martin et al., 2021), case managers (Harris 
et al., 2022), outreach volunteers (Levander et al., 2022), and 
third-party telemedicine vendors (Hser et al., 2021), were mobilized to 
enable the provision of telemedicine-delivered SUD treatment services. 
The two major modalities of telemedicine delivery included telephone 
(audio only) and video (Jones et al., 2021; Rahman et al., 2021). In a 
nationwide survey of 457 organizations treating SUD, telephone- and 
video-based telemedicine delivery was reported by 84.4% and 68.8% of 
the organizations, respectively, with more than 70% of the organizations 
reported using both (Molfenter et al., 2021). Telephone-delivered tele-
medicine was mainly offered as an option for patients who had limited 
computer literacy, lacked devices, or encountered other technological 
problems with video visits (Uscher-Pines et al., 2020). Video-based 
telemedicine was delivered via HIPAA-compliant platforms, including 
Zoom, FaceTime, Google Meet, Google Duo, GoToMeeting, Doximity, 
WebEx, Microsoft Team, RingCentral, and Uber Conference (Belcher 
et al., 2021; Lin et al., 2022; Polles et al., 2021); two articles cited 
platforms embedded in the electronic health record system (e.g., eCli-
nicalWork; Lin et al., 2022; Uscher-Pines et al., 2020). 

3.3. Screening and assessment 

This section covers services related to routine screening for SUDs, as 
well as the use of specific assessments evaluating the nature and severity 
of use or specific symptoms. In a national survey of administrators and 
personnel from SUD treatment and recovery organizations, drug and 
alcohol screening was found to be the most common telephonically- 
delivered service, offered in 84.6% of the organizations (Molfenter 
et al., 2021). Common assessment instruments, such as the clinical 
opiate withdrawal scale (COWS, Wesson and Ling, 2003), were 

administered by providers during video conferences with patients 
(Castillo et al., 2020; Barney et al., 2020). Similar video-based assess-
ments and diagnoses of SUD were conducted in a detention center 
remotely by physicians based at the University of Maryland (Belcher 
et al., 2021). Telephone (audio-only) assessment for patients who were 
unhoused was described in a case study (Levander et al., 2022). Virtual 
assessments could also include overall evaluations of substance use 
history, current status, episodes of cravings, stressors, and triggers 
(O’Gurek, 2021; Mehtani et al., 2021). According to Tolfighi and col-
leagues’ article, initial screening and assessment in a telemedicine visit 
could take between 30 and 45 min to complete (Tofighi et al., 2022). 
However, other articles included in this review did not provide details 
regarding the length of telemedicine-based screening and assessment. 

3.4. Medication prescription 

This section covers medications for SUD prescribed over telemedi-
cine. Since guidance from the DEA and SAMHSA supporting telehealth- 
delivery of medication treatment for OUD with buprenorphine without 
in-person evaluation (Substance Abuse and Mental Health Services 
Administration, 2020), the practice of telehealth (both video and 
audio-only) for buprenorphine pharmacotherapy for new and existing 
patients has been widely adopted in various SUD treatment settings 
(Komaromy et al., 2021; Tofighi et al., 2022; Yeo et al., 2021). Sixteen of 
the 33 included articles described buprenorphine prescription, three 
articles mentioned naloxone prescription for overdose prevention 
(Harris et al., 2022; Jones et al., 2021; Wightman et al., 2021), and one 
article mentioned other medications including ondansetron, clonidine, 
hydroxyzine, and loperamide for OUD (Mehtani et al., 2021). For 
example, in a harm-reduction-focused primary care clinic in New York, 
56% of the patients had initiated buprenorphine by phone or video 
between March and December 2020 (Dunham et al., 2021). In an online 
survey among 10,238 providers, 33% reported remote buprenorphine 
prescribing to new patients without an in-person examination (Jones 
et al., 2021). The number of days of medication supply prescribed via 
telemedicine varied across studies from 7 to 30 days, depending on 
clinical judgment of patients’ risk (Duncan et al., 2021; Nordeck et al., 
2021; Uscher-Pines, 2020). In correctional systems, most new patients 
tended to be opioid-free for more than a week, so they often received 
electronically delivered prescriptions of buprenorphine at a starting 
dose of 4–8 mg (Belcher et al., 2021). The same article commented that 
methadone was not prescribed in the correctional system because it can 
only be dispensed through federally regulated opioid treatment pro-
grams (Belcher et al., 2021). The predictors of remote prescribing 
included previous experiences with remote prescribing and closure of 
the practice setting because of the shutdowns mandated during the 
COVID pandemic (Jones et al., 2021). Reasons for not offering remote 
prescribing included providers’ preference to see patients in person and 
treatment sites remaining physically open (Jones et al., 2021). 

3.5. Induction 

This section describes strategies of initiating buprenorphine for OUD 
treatment via telemedicine that were described in the reviewed articles. 
To mitigate buprenorphine diversion by patients in a detention setting, 
clinicians employed video-based telemedicine to observe medication 
dosing and water consumption (before and after dosing) (Belcher et al., 
2021). In a youth outpatient substance use program, remote buprenor-
phine induction was planned only for adolescent and young adult pa-
tients who could enlist a loved one to provide support (Barney et al., 
2020). Remote buprenorphine induction instructions were communi-
cated via email and/or verbally during telemedicine visits (Clark et al., 
2021; Tofighi et al., 2022; Wightman et al., 2021; Yeo et al., 2021). In 
some instances, patients were required to reiterate the remote induction 
instructions back to their providers to ensure that they understood the 
home-induction process (Mehtani et al., 2021). Medical students were 
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mobilized in the induction process: they provided consultation 
regarding the logistics of buprenorphine induction, and then remained 
in frequent contact with patients early in treatment to monitor their 
medication efficacy and side effects (Castillo et al., 2020). 

3.6. Behavioral therapy 

This section summarizes the modality, frequency, length, and satis-
faction with telemedicine-delivered behavioral treatment for SUDs. 
Telemedicine was considered to be an especially effective method to 
deliver behavioral treatments for SUDs and mental disorders due to its 
convenience and accessibility (Martin et al., 2021). Since federal- and 
state-level declarations of the public health emergency due to the 
COVID-19 pandemic, patients with SUD in some settings could choose 
from a menu of recommended individual and group therapies, at a 
higher frequency than what would be available in traditional outpatient 
care (Sugarman et al., 2021). In a survey of specialty addiction treat-
ment providers in California, 67% and 63% of the providers reported an 
increase in the number of Medicaid patients who received 
telemedicine-delivered individual and group counseling, respectively 
(Henretty et al., 2021). A few papers reported anecdotal increases in 
patient attendance rates with telemedicine sessions (O’Gurek, 2021; 
Patton et al., 2021; Polles et al., 2021). Hughto and colleagues com-
mented that telemedicine counseling was delivered with the same length 
and intensity as in-person counseling, thereby offering the potential to 
optimize treatment engagement (Hughto et al., 2021). Levels of satis-
faction with behavioral therapies via telemedicine varied; for example, 
in a survey of patients with SUD, 90% of the respondents felt “very 
satisfied” with individual therapy, but only 58% felt the same about 
group therapies (Sugarman et al., 2021). 

3.7. Follow-up for medication management 

This section is a description of how telemedicine was used to follow 
up with patients. Patients were followed up by trained medical students, 
clinic coordinators, and outreach volunteers to tackle unanticipated 
clinical and administrative issues, especially after patients had received 
prescribed medication for OUD (Tofighi et al., 2022). In some settings, 
follow-up phone calls were also utilized to discuss and address patients’ 
comprehensive health needs, such as smoking cessation (Levander et al., 
2022). One of the benefits of video-based follow-up visits was the ability 
to observe patients’ living and supporting environments (Uscher-Pines 
et al., 2020; Hunter et al., 2021; Patton et al., 2021). In a survey of 270 
adult patients receiving outpatient SUD treatment, approximately half 
(48%) of patients with OUD preferred telemedicine-delivered medica-
tion management (Sugarman et al., 2021). 

3.8. Monitoring 

This section illustrates how remote patient monitoring was con-
ducted during the COVID-19 pandemic to track patients’ treatment 
progress. Some SUD treatment sites reduced the frequency of UDS, 
administering UDS only when required by patients’ health insurance 
and to minimize patients’ risks of COVID-19 exposure (Tofighi et al., 
2022; Yeo et al., 2021). Other clinics implemented alternatives to 
in-clinic UDS collection such as working with local laboratories or spe-
cialty pharmacies to collect urine samples (Hunter et al., 2021; Mehtani 
et al., 2021; Uscher-Pines et al., 2020). In-home testing was also 
implemented by mailing testing supplies to patients and having spec-
imen (e.g., saliva) collection verified by video records (Polles et al., 
2021). Descriptions of video-based urine sample collection processes are 
scant in the literature, with Brett’s article being an exception: 
pre-assembled UDS kits were sent to patients, and, during the virtual 
appointment, patients were instructed to place the mobile device to 
capture the profile view of patients’ urinating, as opposed to the frontal 
view. A phone holder was provided to the patient to make the process 

easier. To ensure patients’ privacy, providers monitored video-based 
UDS sample collection in a lockable private room with no access to 
their cellphones during the session. After the sample collection, patients 
shipped back the specimen to the laboratory using pre-printed shipping 
labels (Brett et al., 2021). Other innovative strategies, such as breath, 
hair, nail, and blood testing, emerged as techniques to monitor sub-
stance use in a virtual environment (Polles et al., 2021). 

3.9. Recovery support 

The transition of recovery services from in-person to virtual is 
covered in this section. During the first year of the pandemic, there were 
reports of reduced access to peer support resources, such as Narcotics 
Anonymous meetings (Uscher-Pines et al., 2020), which later became 
available virtually (Polles et al., 2021). For instance, a 
volunteer-facilitated in-person recovery program that existed 
pre-COVID-19, SMART Recovery, quickly transitioned to a 
telephone-based recovery line in the Spring of 2020 (Liese and Monley, 
2021); however, because the services were delivered without video, the 
facilitators had to receive additional training in rapport building during 
an audio contact, and administration of recovery tools without physi-
cally or virtually presenting diagrams, handouts, and worksheets (Liese 
et al., 2021). A retrospective chart review in an urban community health 
center revealed that the telehealth peer recovery services were 
underutilized due to personal technology restrictions, perception of 
reduced impact, and no physical presence of the recovery coach and 
peers (Rahman et al., 2021). 

3.10. Other services 

Beyond the aforementioned cascade of care examples, service pro-
viders proactively utilized telehealth formats to ensure the patients’ 
comprehensive service needs were met. For example, a harm reduction- 
focused primary care clinic in New York utilized its telemedicine pro-
gram to facilitate linkage to hepatitis C treatment and medication 
adherence monitoring (Dunham et al., 2021). In a low-threshold 
buprenorphine program in Baltimore, an additional phone line was 
established for patients to contact the clinical team to discuss issues such 
as lack of insurance and food/housing insecurity, which would be fol-
lowed up and addressed by the outreach team (Nordeck et al., 2021). 
Similarly, a "bridge" clinic in California also worked with pharmacists to 
assist under-insured patients to enroll in health plans to provide access 
to psychiatric medications for patients receiving care in safety net pro-
grams (Mehtani et al., 2021). 

3.11. Acceptability, challenges, solutions, and lessons learned 

Many of the articles spoke to the feasibility and acceptability of 
telemedicine-delivered services from both patients’ and providers’ 
perspectives. Patients noted several positive benefits of telemedicine, 
including increased access and convenience, flexibility to visit doctors 
outside of business hours, lessened travel-related costs and anxiety, and 
reduced waiting time (Uscher-Pines et al., 2020). Providers also appre-
ciated the flexibility, broader access, ease of use, and various innovative 
features available on telemedicine platforms (e.g., breakout sessions, 
whiteboard, ability to share screens and videos) (Sugarman et al., 2021; 
Martin, Molfenter et al., 2021, 2021). In addition, video-based visits 
enabled providers to observe patients’ home environments and family 
dynamics (Uscher-Pines et al., 2020; Sugarman et al., 2021). Clinicians 
perceived patients as feeling more at ease at home, which increased 
patients’ comfort level discussing their conditions and thus improved 
therapeutic alliance (Sugarman et al., 2021). Nonetheless, some patients 
still preferred the traditional in-person clinic so that they would have the 
opportunity to interact with other clinical team members and peers 
(Harris et al., 2022). Approximately one-fifth of providers waivered by 
the DEA to prescribe buprenorphine stated a preference to see patients in 
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person, which was cited as one of the deterring factors of virtual 
buprenorphine prescription (Jones et al., 2021). 

The most prominent challenges to telemedicine service provision 
discussed in these articles were insufficient computer literacy, limited 
access to devices, and technical challenges (Belcher et al., 2021; 
Uscher-Pines et al., 2020; Lin et al., 2020; McKiever et al., 2020). 
Government-subsidized phones offered limited data plans and some 
phone models were not compatible with telemedicine applications (Lin 
et al., 2021). Creative strategies were employed to overcome these 
barriers, such as partnering with local pharmacies to lend telephones to 
patients to access telemedicine (Nordeck et al., 2021), applying for grant 
funding and soliciting donations to cover the program costs (Pagano 
et al., 2021), mobilizing medical students to assist with the phone 
setups, disseminating pamphlets, and organizing Zoom webinars to 
guide phone use (Dunham et al., 2021). Patients’ complex social needs, 
such as unstable housing, having no private and quiet space, and lack of 
health insurance coverage were also frequently cited as barriers (Hser 
et al., 2021; Hughto et al., 2021; Patton et al., 2021; Tofighi et al., 2022; 
McKiever et al., 2020). In some instances, providers offered assistance 
with enrollment in insurances plans or with safety-net drug-pricing 
programs to obtain discounts on the medications (Castillo et al., 2020; 
Mehtani et al., 2021). 

Provider capacity also limited telemedicine implementation, espe-
cially during the early months of the pandemic when there was an in-
crease in patient flow while some clinic staff were furloughed (Harris 
et al., 2022; Hser et al., 2021). Providers reported confusion about new 
clinical procedures and workflows, concerns about telemedicine’s 
negative impact on service quality due to the challenges of engaging 
patients in a virtual environment, and questions about their liability and 
heightened risks of methadone diversion (Hser et al., 2021; Hughto 
et al., 2021). These concerns impacted providers’ willingness to intake 
new patients by telemedicine, and their perceived sustainability of the 
service delivery modality (Caton et al., 2021; Hunter et al., 2021; 
Molfenter et al., 2021). Providers were also facing difficulties and 
compromised productivity due to “Zoom fatigue,” which resulted from 
not only the increased volume of video visits but also longer staff time to 
coordinate and the increased need for technical support to prepare the 
virtual sessions than in-person visits (Hunter et al., 2021). 

At the system level, interviews with directors of residential SUD 
treatment programs in California revealed financial challenges of tele-
medicine programs due to reduced reimbursement associated with pa-
tient no-shows or abbreviated virtual visit appointments (Pagano et al., 
2021). Providers were paid less for working from home (Caton et al., 
2021). Some of the clinic settings had difficulties securing private rooms 
to provide telemedicine services (Hser et al., 2021; Pagano et al., 2021). 
Additional challenges compromising the utility of telemedicine for ar-
ranging treatment medication occurred when electronic prescriptions 
reached local pharmacies that lacked medication supplies (Castillo et al., 
2020; Tofighi et al., 2022). In some cases, naloxone had to be prescribed 
as a precautionary measure to counter potential opioid overdose 
because buprenorphine was not available in the local pharmacy 
(Levander et al., 2022). 

4. Discussion 

Innovative technology and telemedicine-based service delivery 
models are crucial to ensure access to treatment and care for patients 
with SUD (de Vargas et al., 2021; Li and Zhao, 2021). In this review, we 
described telemedicine utilization across the steps of the SUD cascade of 
care in the U.S. during the COVID-19 pandemic. An array of providers, 
including DEA-waivered buprenorphine prescribers, counselors, case 
managers, and medical students, has contributed to the adaptation of 
delivery of clinical procedures via telemedicine. As a result, telemedi-
cine for SUD care has been widely implemented in various types of 
settings, including primary care, specialty care, outpatient/residential, 
emergency departments, and correctional systems. The feasibility of 

medication prescription and induction without in-person visits using 
either video or audio-only platforms has been demonstrated in 
real-world descriptions in the reviewed articles, which included similar 
reports of successful telemedicine-based delivery of individual coun-
seling and group counseling for patients with SUDs. Furthermore, the 
literature suggests telemedicine’s pivotal role in bridging patients to 
comprehensive services for SUD care and treatment of comorbidities 
during COVID-19, including perinatal care (Dunham et al., 2021; 
McKiever et al., 2020). 

In spite of these telemedicine advancements noted above, challenges 
reported in the literature indicate needs for improvement. Prominent 
issues included providers’ concerns about their liability, patients’ 
adherence to medication and program requirements, perceived risks of 
medication diversion, and difficulties engaging patients in a virtual 
environment. To address these issues, improved training curricula are 
needed for healthcare professionals in telemedicine-based evaluation, 
prescription, counseling, monitoring, and referral (Drake et al., 2020). 
The concept of "tele-expertise" has emerged to mitigate the impact of the 
pandemic on the healthcare system for SUD providers to provide distant 
care for patients with SUD (López-Pelayo et al., 2020). In the 
tele-expertise framework (Delaigue et al., 2018), in-service training is 
needed to ensure telemedicine-based SUD care services are delivered in 
a clinically appropriate manner. Areas needing additional training 
include clinical guidance in online counseling, facilitating group meet-
ings via remote conferencing, utilization of in-person/virtual hybrid 
approaches in various clinical scenarios, and engagement with family 
members in support of patients’ treatment-seeking (Kedia et al., 2021; 
Martin et al., 2021). 

The literature review found that telemedicine-based UDS was less 
commonly used during the COVID pandemic, as most treatment settings 
either reduced the frequency of UDS or referred patients to local labo-
ratories to perform the test. Standard operating procedures to guide 
providers in virtual UDS collection, which could include video-based 
biological sample collection processes (when observation is neces-
sary), and privacy protection measures described in Brett and col-
leagues’ article (Brett et al., 2021), could be developed and more widely 
implemented within telemedicine-based SUD treatment programs. The 
American Society of Addiction Medicine (ASAM) published an adjusted 
drug testing protocol that suggested clinicians carefully weigh the risks 
and benefits of drug testing and avoid ordering UDS tests if the results 
were not likely to change a patient’s management plan (ASAM, 2020). 
Alternative biological specimen testing strategies emerged to monitor 
substance use remotely, including saliva testing, fingerprints, and hair 
analysis (Kuwayama et al., 2016; Rotolo et al., 2021). A recently pub-
lished telehealth for OUD toolkit also suggested the importance of other 
approaches to monitoring clinical progress, including clinical and 
functional assessment, remote pill counts via video, and collateral in-
formation from family and friends, to be used to supplement in-person 
and/or virtual point-of-care UDS (Providers Clinical Support System, 
2021). These alternative monitoring approaches can also be considered 
in telemedicine programs, given their higher level of acceptability than 
directly observed urine sample collection during virtual visits. 

Whether telemedicine increases or decreases the existing disparities 
in access, delivery, and outcomes of SUD care remains a concern in the 
field (Chan et al., 2022). Articles included in this review reported tele-
medicine being underutilized by racial and ethnic minorities, older pa-
tients, and those in poverty (Pagano et al., 2021; Sugarman et al., 2021), 
which was attributable to the lack of digital access and mistrust of the 
effectiveness of telemedicine (Hser et al., 2021). It is worth noting that 
two-thirds of the included papers described telemedicine services in 
coastal and metropolitan regions, and relatively fewer papers reported 
telemedicine services in rural areas. Rural communities suffer dispro-
portionately from substance use and overdose rates due to shortages of 
local capacity to treat SUD and long distances to obtain in-person care 
(Rural Health Information Hub, 2020; Hser et al., 2021). Telemedicine 
has reduced these barriers and demonstrated its usefulness in addressing 
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Table 2 
Summary of included studies describing telemedicine for SUD cascade of care during COVID.  

Article Article type Location Setting Design Provider Patient Cascade step (s) Main findings 

Barsky et al. 
(2022) 

Research letter Nationwide Multiple settings Cross- 
sectional 
design of 
claims data   

Induction Rapid increase of 
telemedicine in 
response to COVID 

Belcher et al. 
(2021) 

Brief report Maryland Rural detention 
center 

Description Detention 
center’s intensive 
outpatient 
treatment 
psychiatrists, 
referral to 
buprenorphine 
providers 

Detainees 
(n = 7) 

Screening/ 
assessment, 
prescription, 
induction, 
referral 

Successful 
implementation of 
telemedicine for 
OUD in a rural 
detention center 

Brett et al. 
(2021) 

Research 
article 

Vermont Laboratory 
centered on care 
for SUD 

Description  New (n = 56) 
and returning 
(n = 81) 
patients on 
telemedicine 

Monitoring Description of a 
patient-centered 
approach to collect 
urine collection via 
telehealth 

Castillo et al. 
(2020) 

Research 
article 

Florida Syringe service 
program housed 
within an 
academic medical 
center 

Description Medical students  Screening/ 
assessment, 
prescription, and 
induction 

Feasibility of 
student-run 
telehealth program 

Caton et al. 
(2021) 

Research 
article 

California Primary care 
clinics (n = 57) 

Survey Clinicians 
(n = 338)  

Screening/ 
assessment, 
prescription, 
individual 
counseling 

Increased telehealth 
visits for established 
patients; hesitancies 
to establish care with 
new patients by 
telemedicine 

Clark et al. 
(2021) 

Commentary Rhode Island Unclear Description   Induction, 
prescription and 
referral 

Description of a 24/7 
telephone hotline as 
a "tele-bridge" clinic 
for OUD treatment 
during COVID 

Dunham et al. 
(2021) 

Short report New York Primary care for 
harm-reduction 

Description   Prescription, 
HCV treatment 

Transition to 
telemedicine in a 
harm reduction- 
focused primary care 
clinic 

Harris et al. 
(2022) 

Short 
communication 

Maryland Street-based 
mobile clinic 

Description Providers/case 
managers (n = 4) 

150 patients Prescription Transition of 
buprenorphine 
services to 
telemedicine of a 
mobile clinic during 
COVID 

Henretty 
et al. 
(2021) 

Short report California Multiple settings Survey Specialty 
addiction 
treatment 
providers 
(n = 133)  

Individual/group 
counseling, 
monitoring 

Addiction specialists’ 
reports of 
telemedicine utility 
during COVID 

Hughto et al. 
(2021) 

Commentary Rhode Island Outpatient 
Substance use and 
mental health 
treatment 
program 

Description   Individual 
counseling 

Telemedicine 
improved access to 
counseling, with 
challenges to be 
tackled 

Hser et al. 
(2021) 

Commentary Three states Seven rural 
primary care 
clinics 

Description Clinic champion, 
coordinator, an 
outside 
telemedicine 
vendor 

Patients with 
OUD 

Prescription, 
individual/group 
counseling, 
monitoring, 
referral 

Challenges such as 
low rates of patient 
identification and 
referral, digital/ 
internet issues, 
workflow and 
capacity barriers, 
and insurance 
coverage highlighted 
the lack of empirical 
guidance for the best 
telemedicine practice 

Hunter et al. 
(2021) 

Research 
article 

13 States Opioid treatment 
programs 

Interview Clinicians 
(n = 20)  

Group 
counseling, 
monitoring 

Clinicians reported 
benefits (flexibility) 
and concerns 
(increased risk of 
diversion and 
overdose) of 
telemedicine 

Nationwide Multiple settings Survey  Prescription 

(continued on next page) 
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Table 2 (continued ) 

Article Article type Location Setting Design Provider Patient Cascade step (s) Main findings 

Huskamp 
et al. 
(2022) 

Research 
article 

Clinicians who 
treat OUD 
(n = 602) 

Varying levels of 
telemedicine for 
medication initiation 
suggested additional 
support for clinicians 

Jones et al. 
(2021) 

Research 
article 

Nationwide Multiple settings Survey Waivered 
prescribers 
(n = 10,238)  

Prescription, 
induction, 
individual/group 
counseling 

Multilevel factors 
associated with 
remote prescription 
buprenorphine 
among waivered 
clinicians 

Komaromy 
et al. 
(2021) 

Commentary Massachusetts Grayken Center 
for Addiction at 
Boston Medical 
Center 

Description   Prescription, 
medication 
management, 
monitoring, 
referral 

Transition of an 
addiction treatment 
program to 
telemedicine with 
high levels of 
acceptability and 
retention 

Levandar 
et al. 
(2022) 

Research 
article 

Oregon Bridge clinic 
working with 
syringe exchange 
and harm 
reduction 

Case study  Patients with 
OUD (n = 3) 

Screening/ 
assessment, 
prescription, 
medication 
management, 
other services 
(smoking 
cessation) 

Three patient cases to 
demonstrate the 
possibility of 
buprenorphine 
initiation without in- 
person assessment of 
vulnerable patients. 

Liese and 
Monley 
(2021) 

Commentary Kansas Community 
recovery program 

Description   Recovery and 
referral to 
community 
services 

Description of an in- 
person recovery 
program 
transitioning to 
virtual and lessons 
learned 

Lin et al. 
(2022) 

Research 
article 

California SUD treatment 
sites (n = 16) 

Focus groups SUD providers 
(n = 61)  

Medication 
management, 
individual 
counseling, 
screen/ 
assessment 

Telemedicine 
services provided in 
SUD treatment 
settings and the 
challenges 

Martin et al. 
(2021) 

Research 
article 

Rhode Island Behavioral 
healthcare 

Survey Counselors 
(n = 42)  

Individual 
counseling 

Counselors reported 
positive and negative 
valences of 
telemedicine 
counseling 

McKiever 
et al. 
(2020) 

Research letter Ohio Maternal and 
addiction 
specialists co- 
located in an 
office-based 
outpatient 
program 

Description  Pregnant 
women with 
OUD 

Group counseling Implementation of 
telemedicine- 
delivered integrated 
care for pregnant 
women with OUD 

Mehtani et al. 
(2021) 

Research 
article 

California Telehealth 
Addiction 
treatment 
program created 
under a bridge 
clinic providing 
service for COVID- 
19 quarantine 
sites 

Description   Screening/ 
assessment, 
prescription, 
induction, 
individual 
counseling, 
monitoring, and 
assistance with 
insurance 

Demonstrated 
feasibility of 
telephone-based 
management of OUD 
among marginalized 
patients 

Molfenter 
et al. 
(2021) 

Research 
article 

43 states 457 organizations 
treating SUD, 
58.6% specialty 
care 

Survey   Screening/ 
assessment, 
medication 
management, 
recovery services 

Report of 
organizational-level 
telemedicine usage, 
acceptability, 
readiness, and 
sustainability 

Nordeck et al. 
(2021) 

Original article Maryland Low threshold 
buprenorphine 
program 

Description   Medication 
management, 
individual 
counseling, and 
other services 

The loosening of 
federal guidelines for 
buprenorphine 
prescribing, 
particularly via 
telehealth, is a viable 
opportunity to 
expand low- 
threshold and 
flexible care. 

Brief report Pennsylvania Primary care Description   

(continued on next page) 
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Table 2 (continued ) 

Article Article type Location Setting Design Provider Patient Cascade step (s) Main findings 

O’Gurek 
(2021) 

Individual 
counseling, 
treatment of 
comorbidities, 
referral, screen/ 
assessment 

Describe the 
development/ 
implementation of a 
disaster- 
preparedness 
protocol 
incorporating 
telemedicine during 
the COVID-19 
pandemic 

Pagano et al. 
(2021) 

Research 
article 

California Residential SUD 
treatment 
program (n = 20) 

Interview 17 Directors  Individual 
counseling 

Challenges and 
drawbacks of 
telemedicine 
reported by directors 
of residential SUD 
treatment programs 

Patton et al. 
(2021) 

Commentary Massachusetts Boston Medical 
Center 

Description  Pregnant 
women who 
use 
substances 

Medication 
management, 
individual 
counseling, 
integrated 
perinatal 
services, 
monitoring 

Description of 
integrated substance 
use and prenatal care 
delivery utilizing 
telemedicine during 
the COVID-19 
pandemic 

Polles et al. 
(2021) 

Commentary Florida Physician health 
program 
supporting 
physicians 
suffering from 
SUD 

Description   Group 
counseling, 
monitoring, 
recovery support 
group, and local 
hotline 

Implementation of 
telemedicine services 
and alternative 
toxicology testing 
options 

Rahman et al. 
(2021) 

Original article Massachusetts Urban community 
health center 
affiliated with a 
larger hospital 
system 

Retrospective 
chart review   

Recovery 
meetings 

Utilization and 
reasons for 
underutilizing 
telemedicine 
serviced in an urban 
community health 
center 

Sugarman 
et al. 
(2021) 

Original article Massachusetts Outpatient 
alcohol, drug, and 
addiction 
treatment 
program 

Survey  Adult patients 
receiving SUD 
outpatient 
treatment 
(n = 270) 

Medication 
management, 
individual/group 
counseling 

Patients with OUD’s 
satisfaction with 
individual 
telemedicine visits 
and challenges with 
group therapy 

Tofighi et al. 
(2022) 

Brief report New York NYC Health 
+ Hospital and 
Bellevue Hospital 

Description, 
EHR analysis   

Prescription, 
medication 
management, 
individual 
counseling, 
referrals, 
screening/ 
assessment, 
monitoring 

Safety and feasibility 
of telemedicine- 
based opioid 
treatment with 
buprenorphine 
among a mostly 
underserved urban 
population. 

Uscher-Pines 
et al. 
(2020) 

Research 
article 

10 states Multiple settings Interview Waived 
prescribers 
including 
(n = 18)  

Prescription, 
recovery support 
groups 

Buprenorphine 
prescribers’ rapid 
transition to 
providing 
telemedicine in early 
2020 and their 
concerns about 
quality and safety of 
telemedicine for 
OUD treatment 

Wightman 
et al. 
(2021) 

Research 
article 

Rhode Island Emergency 
department 
collaborating with 
multiple settings 

Retrospective 
cohort   

Prescription, 
induction, 
referral to local 
resources, 
screening/ 
assessment 

Post-emergency 
department follow- 
up telephone call 
protocol is an 
opportunity to 
improve treatment 
engagement and 
access to 
buprenorphine for 
patients at risk of 
overdose 

Yeo et al. 
(2021) 

Case study D.C Community-based 
harm reduction 
program 

Case study Clinic 
coordinators, 
medical  

Prescription, 
induction, follow- 
up, monitoring, 

Low-threshold, 
audio-only telehealth 
model of MAT was 

(continued on next page) 

C. Lin et al.                                                                                                                                                                                                                                      



Drug and Alcohol Dependence 242 (2023) 109711

10

rural SUD-related disparities (Hirko et al., 2020). Multipronged efforts 
are needed to enhance patients’ access to and utility of telemedicine, 
including expanding broadband coverage, promoting access and con-
nectivity of government-subsidized internet/telephone services for 
low-income families (e.g., Lifeline Programs), providing step-by-step 
written or audible instructions for patients who are uncomfortable 
with mobile technology digital support, and overcoming patient 
mistrust of technology (Ramsetty and Adams, 2020; Lin et al., 2021). 

Many authors of the articles in our literature review advocated for 
the extension and promotion of the relaxed telemedicine policies to 
allow telemedicine-delivered treatment access to continue beyond the 
COVID-19 pandemic (Belcher et al., 2021; Castillo et al., 2020; Hughto 
et al., 2021; Mehtani et al., 2021). In addition, policy amendments to 
support audio-only services were recommended since it was a widely 
used strategy to ensure treatment access for patients without proper 
devices and internet connectivity (Clark et al., 2021). However, re-
searchers argued that relaxation of the Ryan Haight requirements of 
in-person medical evaluation before prescription of controlled medica-
tion (U.S. Department of Justise, 2008), when done without additional 
incentives and support for utilization of telemedicine, may not have 
resulted in a widespread increase in telemedicine-delivered SUD treat-
ment because providers had varying comfort levels adopting this new 
delivery model (Huskamp et al., 2022). Patients also were hesitant due 
to technical challenges and lack of private locations (McKiever et al., 
2020). There were also concerns that the relaxation of the in-person visit 
requirement may have increased buprenorphine diversion (Barsky et al., 
2022). Rigorously designed evaluation of the pandemic-precipitated 
policy adaptations on service quality, equity in access, patient out-
comes, and adverse events are warranted to inform the refinement and 
implementation of telemedicine policies and regulations (Caton et al., 
2021; Levander et al., 2022). Future telemedicine policymaking should 
also be locally tailored by taking into account geographic factors, 
epidemiological profiles, local service capacity, and patients’ needs and 
preferences (Jones et al., 2021; Molfenter et al., 2021). 

There are several limitations of this literature review. We are aware 
that many clinic settings may have implemented telemedicine services 
for patients with SUD during the COVID-19 pandemic but did not report 
their practice changes or outcomes in peer-reviewed journals during this 
short period of time, and such publication bias can result in a lack of 
comprehensiveness of data and even misleading conclusions. In addi-
tion, our search was limited to articles published until March 2022. 
Given the rapid evolution of technology and policy/regulation, some of 
the most recent telemedicine implementations that happened in the field 
may not have been included in the review. It is worth noting that the 
studies covered by this preliminary review were primarily descriptive 
and exploratory. Without rigorous study designs, findings around the 
feasibility, acceptability, and effectiveness of telemedicine-delivered 
SUD services cannot be empirically confirmed and cannot be general-
izable to other areas and patient groups. 

In conclusion, the COVID-19 pandemic has propelled the advance-
ment of telemedicine service delivery along the cascade of SUD treat-
ment and care. These responses to the COVID-19 crisis, and their impacts 
on healthcare delivery, are likely to be maintained to some degree after 
the pandemic is over. Researchers should seize this unprecedented op-
portunity to evaluate the quality and impact of telemedicine-delivered 
SUD care and build the knowledge base to inform future policies and 

practices. Expanded access to the internet and digital devices, compre-
hensive services to provide stable housing and health insurance for those 
in need, and provider training in all aspects of telemedicine-based ser-
vice delivery are necessary to ensure telemedicine services for SUD are 
equitably and effectively delivered. (Table 2). 
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