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OBJECTIVE: Treatment for opioid use disorder (OUD)
may include a combination of pharmacotherapies (such
as buprenorphine) with counseling services if clinically
indicated. Medication management or engagement with
in-person counseling services may be hindered by logisti-
cal and financial barriers. Telehealth may provide an al-
ternative mechanism for continued engagement. This
study aimed to evaluate the association between tele-
health encounters and time to discontinuation of bupre-
norphine treatment when compared to traditional in-
person visits and to evaluate potential effect modification
by rural-urban designation and in-person and telehealth
combination treatment.
METHODS: A retrospective cohort study of Veterans diag-
nosed with OUD and treated with buprenorphine
across all facilities within the Veterans Health Adminis-
tration (VHA) between 2008 and 2017. Exposures were
telehealth and in-person encounters for substance use
disorder (SUD) and mental health, treated as time-
varying covariates. The primary outcome was treatment
discontinuation, evaluated as 14 days of absence of med-
ication from initiation through 1 year.
RESULTS:Compared to in-person encounters, treatment
discontinuation was lower for telehealth for SUD (aHR:
0.69; 95%CI: 0.60, 0.78) and mental health (aHR: 0.69;
95%CI: 0.62, 0.76). There was no evidence of effect mod-
ification by rural-urban designation. Risk of treatment
discontinuation appeared to be lower among those with
telehealth only compared to in-person only for both SUD
(aHR: 0.48, 95%CI: 0.37, 0.62) and for mental health
(aHR: 0.46; 95%CI: 0.33, 0.65).
CONCLUSIONS: As telehealth demonstrated improved
treatment retention compared to in-person visits, it may
be a suitable option for engagement for patients in OUD
management. Efforts to expand services may improve

treatment retention and health outcomes for VHA and
other health care systems.
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INTRODUCTION

Opioid use disorder (OUD) has had a significant impact in the
United States (US) with nearly 450,000 people dying from an
overdose involving opioids between 1999 and 2018.1 Veter-
ans in the US represent a unique cohort that is at risk for OUD
due to their greater rates of concurrent substance use, psychi-
atric comorbidities, trauma, and homelessness when compared
to the general population.2–9 Among US Veterans, the esti-
mates of diagnosed OUD increased to over 69,132 in 2017
from 25,031 in 2003.10,11

Treatment for OUD is available through pharmacotherapies
(such as buprenorphine, buprenorphine/naloxone, methadone,
or naltrexone), and behavioral interventions including
counseling.12 The added component for optional or ancillary
psychological services for those who need it the most, how-
ever, may be cumbersome depending on the frequency and
duration of treatment, availability of counselors and providers,
and distance to the provider.13–16 This could subsequently
influence retention in treatment or length of stay in treatment,
which is the most consistent predictor of post-treatment
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outcomes.17,18 Continued engagement in counseling services,
however, may especially be challenging for rural communities
or Veterans living in rural areas.11,19 Rural areas struggle with
long waiting lists for MOUD, and the combination of high
rates of opioid prescriptions with fewer treatment options is a
continued challenge.20

Telehealth, the use of electronic communication and infor-
mation technologies to provide or support clinical care, has
increased as a service to overcome logistical, financial, and
stigma-related challenges in mental health care.21–23 A review
of telehealth services within the Veterans Health Administra-
tion (VHA) noted three key findings: (1) telehealth utilization
increased over 300% between 2009 and 2015; (2) utilization
proliferated most significantly among rural Veterans; and (3)
approximately 50% of telehealth encounters were for mental
health care.24 Telehealth for OUD management has gained
momentum in recent years due to shortages of certified pro-
viders in rural areas and logistical barriers of in-person visits.
If comparable to in-person counseling in improving OUD
outcomes through buprenorphine treatment retention, tele-
health could be considered as an additional means to provide
care. In this study, we aimed to investigate whether the incor-
poration of telehealth services for Veterans treated for OUD
within the VHA was associated with buprenorphine treatment
retention and to evaluate whether this association varied be-
tween rural and urban Veterans and those with combined in-
person and telehealth visits.

METHODS

Study Design, Setting, and Sample

We conducted a retrospective cohort study of adult Veterans
(≥18 yo) diagnosed with OUD and treated with buprenorphine
or buprenorphine/naloxone within the VHA system between
January 1, 2008, and December 31, 2017. Eligible Veterans
included those who received an incident prescription for a
sublingual, short-acting buprenorphine product and had a
diagnosis code for OUD using the International Classification
of Diseases – Clinical Modification Versions 9 and 10 within
6 months of the prescription. We excluded those receiving
buprenorphine patches as these suggest pain management,
those with a documentation of a metastatic tumor diagnosis
(as this may influence subsequent medications, treatment re-
tention, and mortality) within 2 years prior to buprenorphine
initiation, and those without geographical information on ru-
rality. This study was approved by the University of
Iowa Institutional Review Board and the Iowa City Veterans
Administration Research and Development Committee and is
reported according to STROBE guidelines.25

Measurement of Telehealth and Other Visits

Within the cohort of Veterans identified for OUD manage-
ment with buprenorphine, we identified those who had

telehealth services that occurred during the course of treatment
through the Decision Support System identifier.26 These stop
codes are used by the VHA to evaluate clinical workload with
a physical location for that service, help define outpatient
production units, and estimate the costs of outpatient VHA
work. Telehealth was defined using a strict definition that
included stop codes indicating clinic-to-clinic (CCVT) or
clinic-to-home (CHVT) video telehealth derived from previ-
ous work by Adams et al. and other resources (Appendix
A).24,27 We identified stop codes specifically for substance
use disorder (SUD) counseling and services as the primary
exposure, and a broader, general mental health services as a
secondary exposure that encompassed SUD and other mental
health services.24 Both SUD and mental health exposure var-
iables were coded as telehealth (whether alone or in combina-
tion with in-person encounters), in-person only, or a gap
between encounters. As there is no specific rule or guideline
for the frequency of therapy visits for OUD management, we
determined that at least one encounter or contact every 4
weeks with the VHA would be the minimum needed to stay
engaged. The exposure was evaluated as a time-varying cova-
riate such that each telehealth encounter was the start date of a
28-day period in which the Veteran was considered exposed to
telehealth, and the start date was reset with each new telehealth
visit (Appendix B).

Measurement of Covariates and Confounders

To account for temporal trends in buprenorphine availability
and access, we categorized the year the Veteran initiated
buprenorphine within 2-year intervals. Sociodemographic fac-
tors assessed at baseline included age, race, ethnicity, gender,
and potential homelessness (identified using previous meth-
odologies).28,29 Geographical measures included driving dis-
tance and time to nearest primary or secondary care centers
and urban/rural designation status determined by 2010 Rural-
Urban Commuting Area codes.30

Co-morbidities diagnosed up to 2 years prior to buprenor-
phine initiation were identified from ICD-9 and ICD-10 inpa-
tient and outpatient diagnosis codes using the approach of
Quan et al., and the Clinical Classifications Software (CCS)
Level 2 coding schema for mental health diagnoses.31,32 We
captured past year psychiatric medications in addition to those
for OUD. Prior healthcare utilization was measured as admis-
sions or encounters for inpatient (any, mental health, suicide,
or substance use), outpatient, urgent care, and emergency
department utilization from VA stop codes up to 2 years
before buprenorphine initiation.33

Outcome Assessment

The primary outcome in this study was time to treatment
discontinuation (days). The incident buprenorphine date for
each Veteran was determined from the first sublingual bupre-
norphine outpatient prescription filled between January 1,
2008, and December 31, 2017. An episode of treatment was
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generated by assessing the supply days from the day the
buprenorphine outpatient prescription was filled through the
number of supply days, and we accounted for potential over-
supply if the next prescription was filled prior to the expected
exhaustion of supply. To account for gaps in treatment due to
hospitalization, incarceration, or logistical factors, we defined
treatment discontinuation as a gap of greater than 14 days.

Statistical Analysis

We evaluated telehealth encounters for SUD or mental health
until treatment discontinuation. Veterans were censored at a
transition to another medication for OUD (n=167), at the end of
the study period (December 31, 2017), or end of maximum
follow-up period of 1 year. Deaths occurring during and shortly
after treatment discontinuation were handled in one of two
ways. Those who died during the treatment episode were fol-
lowed for the number of days in treatment until death, at which
point they were censored (n=95). Those who died within 14
days of depletion of the buprenorphine supply were classified as
having discontinued treatment at the time of death (n=44).
The association between each demographic and clinical

covariate and treatment discontinuation was modeled through
Cox proportional hazards regression. Variables identified as
associated with the outcome (with a threshold of p<0.20) were
considered in developing the final model. Final multivariable
models were built through the inclusion of variables that were
associated with the exposure and outcome to account for
confounding of telehealth-related effect estimates and evalua-
tion of Akaike information criterion values. All analyses were
completed using SAS version 9.4 (Cary, NC).

Secondary Analyses. We evaluated potential multiplicative
effect modification of treatment and outcome associations by
rural-urban categorization. Second, Veterans were further
classified as having been exposed to telehealth only, a combi-
nation of telehealth and in-person visits, or in-person visits
only in the prior 28 days.

Sensitivity Analyses. We performed multiple sensitivity
analyses of outcomes. First, we addressed the issue of new
users within the VHA having incomplete co-morbidity data by
excluding those at or below the 10th percentile of outpatient
visits in the 2-year baseline period. Second, we analyzed
Veterans who stayed in treatment for ≥28 days to account
for those who discontinued treatment early and might not have
had the opportunity to initiate telehealth. As certain facilities
might have adopted telehealth for patient care earlier or more
aggressively than other sites, there may have also been other
programs or interventions within these facilities that might
have explained the associations for telehealth. In order to
account for this issue, we limited one analysis to the 10 sites
that most frequently used telehealth.
For potential exposure misclassification, we changed the ex-

posed window of 28 to 14 days. For outcome misclassification,

we examined alternative durations of apparent lapses in treat-
ment to define discontinuation as 7, 28, and 90 days of non-
treatment instead of 14 days. Similarly, there may have been
different outcomes for those who had previous exposure to tele-
health prior to treatment initiation with buprenorphine. There-
fore, we conducted analyses within (1) those who used telehealth
in the 2 years before initiating buprenorphine treatment and (2)
those who were telehealth-naïve within the VHA at the start of
treatment.

RESULTS

Characteristics of Sample

There were 28,791 Veterans in the final study sample (Fig. 1),
of which 92.9% were males, 81.2% were white, and 48.8%
were between the ages of 25 and 44 years at the time of their
initial buprenorphine prescription within the VHA (Table 1).
Psychiatric co-morbidities most frequently identified included
depression (73.2%), anxiety disorder (60.9%), and post-
traumatic stress disorder (39.8%).

SUD and Mental Health Encounters

An estimated 3.2% and 5.3% of Veterans had telehealth for a
SUD and mental health encounter, respectively, documented
at least once during the course of their buprenorphine treat-
ment. The median time from buprenorphine initiation to first
telehealth was 13 days (IQR: 1–54 days) for SUD and 18 days
(IQR: 3–65 days) for mental health encounters. The distribu-
tion and frequencies of primary stop code types are presented
in Appendix C. The use of telehealth for both SUD and mental
health encounters increased over time (Appendix D).

Treatment Discontinuation

The overall proportion of patients who discontinued bupre-
norphine within 1 year of starting was 66.5% (n=19,143), and
the median time to discontinuation within this group was 51
days (IQR: 16–134 days). Older age, black race, and home-
lessness were more associated with treatment discontinuation,
while discontinuation was less likely in rural Veterans
(Table 1). The risk of discontinuation among those with a
documented telehealth encounter was 0.69 (95%CI: 0.60,
0.78) times that of someone with only an in-person SUD
encounter (Table 2). The results of telehealth for mental health
encounters were similar to those observed for SUD (aHR:
0.69; 95%CI: 0.62, 0.76). In sensitivity analyses, there was
no considerable variation in associations between encounter
types for SUD encounters or mental health encounters with
treatment retention (Appendix E). When limiting the analysis
to the 10 sites that most frequently used telehealth, the asso-
ciations between telehealth use and treatment retention still
remained.
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Evaluation of Effect Modification

There was no evidence that rurality was an effect modifier; we
found no significant difference between the effects of in-
person and telehealth encounters for SUD (p=0.158) or for
mental health (p=0.126) by rural-urban designation (Fig. 2A).
There was evidence of effect modification by telehealth and
in-person visit categorization for both SUD (p<0.001) and
mental health (p<0.001) encounters. The risk of treatment
discontinuation appeared to be lower among those with tele-
health only compared to in-person only for both SUD (aHR:
0.48, 95%CI: 0.37, 0.62) and mental health encounters (aHR:
0.46; 95%CI: 0.33, 0.65) (Fig. 2B).

DISCUSSION

Prior to the COVID-19 pandemic, telehealth was gaining
momentum as a mechanism for providing mental health care
while overcoming numerous logistical barriers. We studied
whether telehealth, when employed during OUDmanagement
with buprenorphine, could be comparable to in-person
counseling and services in the pre-pandemic setting. The
VHA may serve as an optimal source for assessing the deliv-
ery of care through telehealth as it initiated this technology
over 20 years ago, while augmenting its use since 2004

particularly for rural Veterans.24,34 Though our study found
relatively low use overall, the VHA still offers numerous
individual and group programs designed for mental health
and substance disorder management.35 In this study, we ex-
amined a cohort of nearly 30,000 Veterans to identify tele-
health encounters during OUD management within the VHA
system and to evaluate potential heterogeneity in effects by
urban-rural designation.
One of the key findings in this study is that for both SUD

and mental health encounters, engagement with telehealth was
associated with a lower risk of treatment discontinuation.
Telehealth has been touted as a means to rapidly overcome
several barriers and challenges in mental health care.21–23 The
American Psychiatric Association identified numerous advan-
tages telehealth offers including improving access to mental
health specialty care that may not be otherwise available,
helping integrate behavioral health care and primary care,
reducing delays in patient care while improving continuity of
care and follow up, and reducing transportation barriers.36 As
buprenorphine is an effective means to reducing overdoses
and adverse events,37 perhaps providing additional services
such as programs, therapies, counseling, or medication man-
agement through telehealth as a medium for those who need it
the most is a viable option for facilities and providers to
consider to improve treatment retention.

Figure 1 Flow chart of the study sample, Veterans treated for OUD with buprenorphine in the VHA, 2008–2017.
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Table 1 Baseline Characteristics of Veterans Treated for OUD with Buprenorphine in the VHA with Risk of Treatment Discontinuation up to
1 Year from Treatment Initiation, 2008–2017

Demographic and clinical characteristics Total (%) (N=28,791) uHR (95% CI) p value

Gender
Female 2044 (7.1) Ref
Male 26,747 (92.9) 0.97 (0.91–1.02) 0.22
Age (years)
18–24 1121 (3.9) Ref
25–44 14,044 (48.8) 1.52 (1.38, 1.66) <0.001
45–64 12,059 (41.9) 1.15 (1.07, 1.23) <0.001
≥65 1567 (5.4) 1.09 (1.02, 1.16) 0.02
Race
White 23,389 (81.2) Ref
Black 3587 (12.5) 1.30 (1.30, 1.42) <0.001
Other 667 (2.3) 1.04 (0.95, 1.15) 0.39
Unknown/missing 1148 (4.0) 1.03 (0.95, 1.11) 0.48
Ethnicity
Hispanic 1455 (5.1) Ref
Non-Hispanic 26,557 (92.2) 0.93 (0.97, 0.99) 0.02
Unknown/missing 779 (2.7) 0.94 (0.84, 1.04) 0.23
Indication for homelessness/unstable housing
No 20,468 (71.1) Ref
Yes 8323 (28.9) 1.35 (1.31, 1.40) <0.001
Residential designation
Urban 25,516 (88.6) Ref
Rural 3275 (11.4) 0.84 (0.80, 0.88) <0.001
Distance to closest primary care facility
0–19 miles 22,431 (77.9) Ref
≥20 miles 6360 (22.1) 0.88 (0.85, 0.92) <0.001
Distance to closest secondary care facility
0–19 miles 12,456 (43.3) Ref
≥20 miles 16,303 (56.6) 0.90 (0.87, 0.92) <0.001
Unknown/missing 32 (0.1) 1.00 (0.66, 1.50) 0.99
Drive time to closest primary care facility
0–29 min 23,746 (82.5) Ref
≥ 30 min 5045 (17.5) 0.88 (0.85, 0.91) <0.001
Drive time to closest secondary care facility
0–29 min 13,952 (48.5) Ref
≥ 30 min 14,807 (51.4) 0.90(0.88, 0.93) <0.001
Unknown/missing 32 (0.1) 1.01 (0.67, 1.51) 0.98
Treatment initiation era
2008–2009 3904 (13.6) Ref
2010–2011 5303 (18.4) 0.95 (0.91, 1.00) 0.06
2012–2013 5915 (20.5) 0.96 (0.91, 1.01) 0.08
2014–2015 6383 (22.2) 0.94 (0.90, 0.99) 0.02
2016–2017 7286 (25.3) 1.01 (0.96, 1.06) 0.70
Clinical characteristics (Ref = No)
Co-morbidities
AIDS/HIV 268 (0.9) 1.29 (1.12, 1.49) <0.001
Cardiac arrhythmia 2087 (7.2) 1.11 (1.05, 1.17) <0.001
Chronic obstructive pulmonary disease 3917 (13.6) 1.02 (0.98, 1.06) 0.33
Congestive heart failure 639 (2.2) 1.07 (0.97, 1.18) 0.17
Diabetes (with complications) 925 (3.2) 1.02 (0.94, 1.11) 0.58
Diabetes (without complications) 2581 (9.0) 1.01 (0.96, 1.06) 0.70
Hypertension (with complications) 475 (1.6) 1.19 (1.07, 1.33) 0.002
Hypertension (without complications) 9325 (32.4) 0.96 (0.93, 0.99) 0.011
Liver disease 4392 (15.3) 1.15 (1.10, 1.19) <0.001
Malignancy 792 (2.8) 0.97 (0.88, 1.05) 0.428
Myocardial infarction 305 (1.1) 1.08 (0.94, 1.24) 0.256
Non-metastatic cancer 695 (2.4) 0.95 (0.87, 1.05) 0.321
Obesity 3300 (11.5) 0.95 (0.91, 0.99) 0.022
Peripheral vascular disease 701 (2.4) 1.00 (0.91, 1.10) 0.955
Renal disease 559 (1.9) 1.12 (1.01, 1.24) 0.026
Weight loss 1034 (3.6) 1.13 (1.05, 1.21) 0.002
Psychiatric co-morbidities
Attention-deficit/hyperactivity disorder 1653 (5.7) 1.09 (1.03, 1.16) 0.004
Adjustment 4410 (15.3) 1.14 (1.10, 1.19) <0.001
Anxiety disorder 17,529 (60.9) 1.13 (1.10, 1.17) <0.001
Bipolar disorder 5317 (18.5) 1.16 (1.12, 1.21) <0.001
Depression 21,084 (73.2) 1.18 (1.14, 1.22) <0.001
Personality disorder 2283 (7.9) 1.24 (1.18, 1.30) <0.001
Post-traumatic stress disorder 11,459 (39.8) 1.21 (1.18, 1.25) <0.001
Schizophrenia 1701 (5.9) 1.27 (1.20, 1.35) <0.001
Other substance use dependence
Alcohol 10,475 (36.4) 1.23 (1.19, 1.26) <0.001
Stimulants 6103 (21.2) 1.33 (1.28, 1.37) <0.001

(continued on next page)
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From the current design and approach, we can speculate
that there may be two additional reasons for the observed
associations. First, there may be additional individual-, facili-
ty-, or system-level factors that not only drive the decision to
incorporate or implement telehealth services, but may also be
associated with treatment retention. As previous work has
demonstrated, there is significant diversity in OUD manage-
ment and care across the country such as buprenorphine
implementation, geographical variation of OUD within non-
VHA settings, and types of behavioral interventions in addi-
tion to buprenorphine management.10,38 We attempted to ac-
count for a potential selection bias issue by examining the
association within a cohort that was previously exposed to
telehealth, and then separately in one that was telehealth-naïve
at the start of buprenorphine treatment. We could find no
significant difference between the two, and overall associa-
tions in the sensitivity analysis were similar to the primary
analysis.
Second, though we were not examining a causal relation-

ship between telehealth or in-person visits with treatment
retention, we still proposed that these encounters may influ-
ence buprenorphine treatment as an outcome. The inherent
challenge with this approach is that rather than telehealth
encounters motivating treatment retention, medication adher-
ence and longer treatment retention times may be motivating
the incorporation of telehealth into SUD management (i.e., a
reverse causal relationship). To address this issue, we analyzed
Veterans who stayed in treatment for at least 28 days (thereby
examining encounters after 4 weeks of continuous treatment)
and found no difference in the exposure and outcome associ-
ations. This, however, does not preclude the possibility that
Veterans who were doing better may have been preferentially
selected for telehealth.

We also found no evidence of effect modification by rural-
urban designation when comparing telehealth and in-person
visits, only that the risk of discontinuation was lower among
rural Veterans compared to urban Veterans who had tele-
health. This may seem paradoxical to the literature or other
documentation that consistently report rurality as a risk factor
for adverse outcomes of OUD or as a barrier to buprenorphine
treatment and other mental health care.11,20,39–43 Two phe-
nomena may be taking place within both the VHA system
and rural Veterans. First, we followed a cohort of Veterans
who were diagnosed with OUD and initiated buprenorphine
treatment. This may present some selection bias, particularly if
the adoption of buprenorphine as a line of treatment for OUD
occurs less frequently in rural areas; those who start buprenor-
phine in some areas may be systematically different or have
different access to care from those who do not start buprenor-
phine. Second, in order to address urban-rural disparities for
Veterans and improve health outcomes, the VHA expanded or
increased services such as the flexibility to incorporate non-
VHA providers into coordinated care or the incorporation of
telehealth as examined in this study.44–49 We suspect that
some of these efforts by the VHA could explain some of the
improvements in access and health outcomes, particularly in
rural areas.
In this study of pre-pandemic use of telehealth, we were

able to assess the extent to which this modality was used for
both mental health and SUD services. The use of telehealth
increased each year since the start of the study period for both
mental health and substance use disorder services. Despite the
potential promise of telehealth, we found that it was relatively
rarely used; only 3% and 5% of Veterans had telehealth for a
SUD and mental health encounter, respectively. However, it is
important to recognize the role that the VHA plays in mental

Table 1. (continued)

Demographic and clinical characteristics Total (%) (N=28,791) uHR (95% CI) p value

Cannabis 3685 (12.8) 1.30 (1.25, 1.36) <0.001
Cocaine 5436 (18.9) 1.35 (1.31, 1.40) <0.001
Hallucinogen 123 (0.4) 1.46 (1.19, 1.79) <0.001
Nicotine 14,852 (51.6) 1.08 (1.05, 1.11) <0.001
Sedative 2589 (9.0) 1.26 (1.17, 1.29) <0.001
Recent medication use
Antidepressants 18,682 (64.9) 1.08 (1.05, 1.11) <0.001
Antipsychotics 6544 (22.7) 1.18 (1.15, 1.22) <0.001
Anxiolytics 9683 (33.6) 1.05 (1.02, 1.08) 0.001
Mood stabilizers 10,065 (35.0) 1.12 (1.09, 1.16) <0.001
Opioids 10,941 (38.0) 1.01 (0.98, 1.04) 0.72
Stimulants 1011 (3.5) 0.99 (0.92, 1.07) 0.77
Healthcare utilization
Inpatient admission
Any reason 13,176 (45.8) 1.44 (1.40, 1.48) <0.001
Mental health 12,436 (43.2) 1.46 (1.42, 1.51) <0.001
Suicide or self-harm 2886 (10.0) 1.33 (1.27, 1.39) <0.001
Substance use 11,455 (39.8) 1.46 (1.42, 1.50) <0.001
Urgent care use 4382 (15.2) 1.13 (1.09, 1.18) <0.001
Emergency department use
Suicide or self-harm 2242 (7.8) 1.33 (1.27, 1.40) <0.001
Substance use 8293 (28.8) 1.24 (1.20, 1.27) <0.001
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health and SUD care for Veterans beyond the delivery of
telehealth as a mode of care. There are factors that are

associated with qualifying someone to access VHA services.50

Substance disorders, mental health conditions, service-related
injuries, and homelessness are positively associated, and there
are programs and outreach efforts targeting Veterans who have
such conditions.50–52 This may also lead to a selection of
Veterans who are diagnosed and treated for OUD that might
additionally utilize services such as therapy and counseling.
The COVID-19 pandemic has resulted in economic and

psychosocial challenges, which further exacerbated the opioid
crisis and mental health inequities.53 Due to the disruption in
social services, there were numerous changes that took place
to reduce barriers to receiving care after the onset of the
pandemic. Some of these included expanding telehealth use
for OUD management (by relaxing Ryan Haight Act restric-
tions), waiving the Health Insurance Portability and Account-
ability Act penalties for good faith use of telehealth, increasing
access to telehealth for buprenorphine management and take-
home medications, and covering additional telehealth services
throughMedicare.54 In order to increase telehealth services for
SUD, we will still need to investigate the patient-, provider-,
and facility-level characteristics that lead to telehealth incor-
poration. We investigated additional elements of buprenor-
phine prescribing for our sample: provider specialization for
prescribers and the use of telehealth for Veterans treated for
OUD in primary care. Interestingly, 18% of providers who
prescribed buprenorphine in this sample were primary care or
general internal medicine providers, whereas the vast majority
(74%) of buprenorphine prescriptions were written by mental
health providers. An estimated 27% of the general internal
medicine and/or primary care providers also had a mental
health sub-specialization and 11% had an addiction speciali-
zation. The second area that was further examined was the use
of telehealth within the primary care setting for these patients.
When we limited stop codes to only account for primary care
or general medicine clinics, only 0.2% of patients had a tele-
health encounter within this setting during follow-up. This
presents an opportunity for expansion as increasing clinical
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Figure 2 Evaluation of telehealth by urban/rural designation and telehealth/in-person combination.

Table 2 Association Between Encounter Type and Risk of
Discontinuation within 1 Year from Buprenorphine Treatment
Initiation Among Veterans Treated in the VHA, 2008–2017

Telehealth
categorization

Person
days at
risk

n IR uHR
(95%
CI)

aHR
(95%
CI)*†

Primary analysis: encounter type for substance use dependence
In-person en-
counter only

3,646,110 13,716 3.76 Ref Ref

Telehealth
encounter‡

108,755 236 2.17 0.63
(0.56,
0.72)

0.69
(0.60,
0.78)

Secondary analysis: encounter type for mental health
In-person en-
counter only

4,215,366 16,554 3.93 Ref Ref

Telehealth
encounter‡

153,894 357 2.32 0.64
(0.58,
0.71)

0.69
(0.62,
0.76)

VHA, Veterans Health Administration; n, number of discontinuations; IR,
incidence rate (discontinuation per 1000 person-days); uHR, unadjusted
hazard ratio; aHR, adjusted hazard ratio
*Substance use visit model adjusted for demographics (year of
buprenorphine treatment initiation, age, gender, race, homelessness,
rurality, drive distance to primary care facility), clinical co-morbidities
(HIV/AIDS, arrhythmia, coronary heart failure, hypertension w/o
complications, liver disease, obesity, adjustment disorders, anxiety,
bipolar, PTSD), concurrent substance dependence (alcohol, stimulants,
cannabis, cocaine, hallucinogens, nicotine, sedatives), medications
(antidepressants, antipsychotics), and healthcare utilization (any inpa-
tient admission, psychiatric inpatient admission, urgent care use,
emergency department visit for overdose, emergency department visit
for suicide/self-harm)
†Mental health visit model adjusted: Demographics (year of buprenor-
phine treatment initiation, age, gender, race, homelessness, rurality,
drive distance to primary care facility), clinical co-morbidities (hyper-
tension w/o complications, liver disease, obesity, adjustment disorders,
anxiety, bipolar, depression, PTSD), concurrent substance dependence
(alcohol, stimulants, cannabis, cocaine, hallucinogens, nicotine, seda-
tives), medications (antidepressants, mood stabilizers), and healthcare
utilization (any inpatient admission, psychiatric inpatient admission,
urgent care use, emergency department visit for overdose, emergency
department visit for suicide/self-harm)
‡Telehealth encounters include telehealth services alone or in combi-
nation with in-person services. Telehealth is defined as encounters that
used video-specific delivery of care
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capacity among general medicine and primary care providers
would rapidly increase the availability of buprenorphine pro-
viders and could reduce inequities in access to care.
There are some limitations to this study. First, we relied on

administrative data for exposure assessment, co-morbidities
and other characteristics, and outcome ascertainment of bupre-
norphine treatment. This may have underestimated some treat-
ment effects, despite our efforts to address concerns through
multiple sensitivity analyses. There may also be significant
variation in access and availability of treatments and services
across facilities, potentially confounding some of the observed
associations. There was no significant difference in our out-
comes when we limited the analyses to facilities that more
rigorously incorporated telehealth. Finally, the appropriate
time to discontinuation is highly variable and debatable. We
chose a timeline of 1 year, though the length of time on
buprenorphine is a patient-centered concern and decision. As
a result, wemight have treated discontinuation as a “failure” or
gap in healthcare when, in fact, discontinuation within 1 year
may have been related to treatment success in some cases.
In conclusion, we found evidence that engagement with

telehealth may improve treatment retention with buprenor-
phine for Veterans treated for OUD. Future research may
elucidate the types of telehealth services provided for those
with OUD, and whether telehealth for buprenorphine prescrib-
ing may be effective in improving retention. Treatment reten-
tion for OUD continues to be a challenge, and providers may
consider alternative methods to keep their patients engaged
during the course of treatment through services such as
telehealth.
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