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Effects of Telehealth on Dropout and Retention in Care among Treatment-
Seeking Individuals with Substance Use Disorder: A Retrospective Cohort
Study
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ABSTRACT

Background: During the COVID-19 pandemic, telehealth became a widely used method of delivering
treatment for substance use disorders (SUD), but its impact upon treatment engagement and
dropout remains unknown. Methods: We conducted a retrospective analysis of adult SUD patients
(n=544) between October 2020 and June 2022 among a cohort of treatment-seeking patients at
a nonprofit community behavioral health center in Southwestern Ohio. We estimated the likelihood
of treatment dropout using survival curves and Cox proportional hazard models, comparing patients
who used telehealth with video, telephone, or solely in-person services within the first 14days of
diagnosis. We also compared the likelihood of early treatment engagement. Results: Patients who
received services through telehealth with video in the initial 14days of diagnosis had a lower
hazard of dropout, compared to patients receiving solely in-person services (0.64, 95% Cl [0.46,
0.90]), while there was no difference in hazards of dropout between patients who received
telephone and in-person services. Early use of telehealth, both via video (5.40, 95% Cl [1.92, 15.20])
and telephone (2.12, 95% Cl [1.05, 4.28]), was associated with greater odds of treatment engagement
compared to in-person care. Conclusion: This study adds to the existing literature related to
telehealth utilization and engagement in care and supports the inclusion of telehealth in SUD
treatment programs for treatment-seeking individuals.

KEYWORDS
Telehealth; treatment retention;
dropout; substance use disorders

Introduction enabling many patients to continue receiving life-saving care
despite ongoing community spread of COVID-19.
Offering SUD treatment services via telehealth may
improve access to care by the removal of traditional barriers
to care, for example by allowing patients to receive treatment
services if they lack transportation, childcare, time off work,
or time needed to commute to an appointment. Video visits

may offer some benefits over telephone visits, such as allow-

Telehealth is defined as “the use of electronic information
and telecommunication technologies to support long-distance
clinical health care, patient and professional health-related
education, health administration, and public health,” and
includes provision of care either synchronously or asynchro-
nously via a range of technologies including telephone, writ-
ten communication, video conferencing, and store-and-forward

media (Health Resources & Services Administration, 2021).
Prior to the COVID-19 pandemic, telehealth had been grad-
ually increasing in its popularity for the treatment of psy-
chiatric disorders (O’Brien & McNicholas, 2020; Spivak
et al., 2020). Compared to other areas of behavioral health,
however, substance use disorder (SUD) treatment has been
slower to adopt telehealth (Uscher-Pines et al., 2020).
Substance use disorders are conditions in which an indi-
vidual experiences cognitive, behavioral and physiological
symptoms and significant impairment in functioning as a
result of recurrent use of a substance (American Psychiatric
Association, 2022) and numerous barriers to treatment exist
for patients (Priester et al., 2016). The pandemic abruptly
accelerated the adoption of telehealth for SUD treatment,

ing broader assessment of a patient’s mental and physical
state, but may also not be accessible to all individuals. To
take advantage of telehealth with video for a visit, however,
patients must have access to technology, such as a smart-
phone, WiFi, or data plan. While evidence suggests that
many individuals with SUD may benefit from obtaining care
through technology (Perri et al., 2021), disparities continue
to exist (Campos-Castillo & Anthony, 2021; Chunara et al,,
2021) and those who are older or homeless are more likely
to experience barriers to accessing technology (Collins et al.,
2016). Furthermore, there is evidence that the COVID-19
pandemic has amplified existing inequalities within society
(Perry et al., 2021), and one way in which this has mani-
fested is through the implementation of telehealth, further
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marginalizing patients who lack resources to access these
services (Koonin et al., 2020; Lott et al., 2022).

SUD treatment has traditionally included a broad range
of services, some of which (e.g. group therapy, urine drug
screens) relied on in-person and facility-based care. The
onset of the COVID-19 pandemic, however, posed increased
risk to the millions of Americans with SUDs, who suddenly
faced a potential disruption of care, particularly related to
access to medications, and many providers shifted services
to telehealth (Molfenter et al., 2021). An enforcement waiver
of both federal and state telehealth rules during the
COVID-19 public health emergency enabled the use of
ongoing telehealth and services that were previously pro-
hibited by law (e.g., first-dose prescribing of controlled sub-
stances without a face-to-face physical exam; psychotherapy
by telephone) (Hare et al., 2020).

Prior to the pandemic, a systematic review from 2019
suggested that telehealth provides high levels of patient sat-
isfaction, but due to limited data, the authors were unable
to determine effectiveness of telehealth for SUD (Lin et al.,
2019). A retrospective cohort study examined 28,791
Veterans diagnosed with opioid use disorder (OUD) and
treated with buprenorphine across all facilities within the
Veterans Health Administration between 2008 and 2017
(Vakkalanka et al., 2021). This study found a lower risk for
treatment discontinuation in those who engaged in telehealth
compared to in-person visits, but this is not generalizable
to other SUDs. One large Canadian study found that patients
treated via telehealth were more likely to remain in meth-
adone treatment (Eibl et al., 2017; Lin et al., 2022), com-
pared to those treated in-person, but other studies have
failed to demonstrate superiority of telehealth (Mark et al.,
2022; Uhl et al., 2022).

During the pandemic, OUD-related telehealth services
among Medicare beneficiaries were associated with increased
treatment retention for medication services and a lower
likelihood of experiencing a medically treated overdose
(Jones et al.,, 2022). A survey of treatment providers con-
ducted by Molfenter and colleagues revealed that many cli-
nicians preferred video services over telephone services, but
perceived that telephone services were more accessible to
patients. The authors suggested that both modes of delivery
may play a role in providing treatment (Molfenter et al.,
2021) and proposed that various delivery approaches should
be a topic for future studies.

Unfortunately, there is currently not enough evidence
related to the optimal implementation of telehealth for SUD
treatment. Furthermore, among individuals who receive SUD
treatment via telehealth, there is not enough data to deter-
mine whether one mode of care delivery is superior to
another (telehealth with video or telephone-based services).
Additionally, a gap in the literature exists regarding the
engagement and retention of patients being treated for SUD
following the implementation of telehealth. Although treat-
ment engagement and retention remain a significant chal-
lenge in the field of addiction medicine, particularly as many
patients have non-linear use trajectories (Fishman et al.,
2020), existing literature suggests that higher levels of
engagement and retention are associated with improved

patient outcomes (Harris et al,, 2010; Naeger et al., 2016).
While telehealth has improved access prior to (Lin et al.
2019) and during the pandemic, and this alone may warrant
its continued use even long after the resolution of the pan-
demic, there remains an urgent need to further investigate
its impact on treatment engagement and retention for SUD.

Objectives

The primary aims of the study are to (1) characterize
treatment-seeking patients who engage in various modes of
treatment services for SUD treatment (telehealth with video,
telephone, and in-person care) and (2) examine the associ-
ation between telehealth mode (video or telephone) and
time to dropout. Secondarily, we aimed to evaluate the
impact of telehealth mode on early treatment engagement
(i.e., completion of two treatment visits within 34 days of
the treatment initiation visit).

Methods
Treatment setting

This retrospective cohort study was conducted using elec-
tronic health record (EHR) data on a cohort of
treatment-seeking patients enrolled in a SUD treatment pro-
gram provided by OneFifteen / Samaritan Behavioral Health,
Inc., a nonprofit community behavioral health center in
Southwestern Ohio. Services provided include outpatient
care, intensive outpatient, crisis stabilization services, inpa-
tient withdrawal management, and a residential treatment
unit, though not all of these services were available through-
out the entire duration of the study. Patients are referred
to this treatment facility through a variety of sources, includ-
ing social programs, criminal justice programs, community
sources, medical providers and self-referrals.

We developed a technology platform offering real-time,
synchronous audiovisual telehealth capabilities to address
patient access to care, engagement, and outcomes. During
the course of usual treatment, clinicians and patients had
the option to deliver or receive SUD services either remotely
by telephone or by telehealth with video, or to deliver or
receive services in-person. Treatment programs were con-
sidered essential services and remained open for in-person
care, while both telehealth with video and telephone-based
services were also offered to promote access to care. Clinical
workflows were updated to include an option for telehealth
with video and telephone-based services among patients
receiving outpatient, intensive outpatient, and ambulatory
withdrawal management services.

The model of care was guided by the principle that some
treatment services could be safely delivered remotely, while
other services had to remain on site (including laboratory
and medication injection services). The setting where this
study was conducted promotes harm reduction and shared
decision-making as evidence-based practice. While clinical
team members offered patients access to care via telehealth
with video and/or telephone services throughout the



duration of treatment, patients and staff mutually selected
the modality of care that best fit their practical and clinical
needs. For example, medical services involving a new pre-
scription of a controlled substance were required to occur
either in-person or via telehealth with video due to regu-
latory restrictions, and were not permitted via telephone.
Urine drug screens (UDS) were collected in-person but
could be obtained asynchronously; for example, an individ-
ual could have a remote treatment encounter and present
at a different date and time to provide a urine sample for
UDS. While telehealth with video and telephone-based ser-
vices were offered beginning in March 2020, this retrospec-
tive analysis includes data beginning in October 2020
because the telehealth system was upgraded at that time to
provide reliable data identifying patients with specific tele-
health encounters, and thus inclusion of dates before October
2020 was not possible due to gaps in the data.

Cohort sample and eligibility criteria

Patients were eligible for inclusion in the analysis if they
were self-referred, 18 years or older at the time of admission
into the treatment program, and completed a diagnostic
evaluation between October 1, 2020 and June 1, 2022 which
resulted in at least one International Classification of
Diseases, Tenth Revision (ICD-10) diagnostic code for a
SUD (F10-F19 prefixes) as a primary diagnosis. Individuals
were defined as being self-referred if they sought treatment
services independent of external program requirements;
individuals who were required to receive an SUD assessment
or complete a treatment program as a part of pretrial ser-
vices, a court or probationary sentence, or an open Children’s
Services case were not included in this cohort. The analysis
was restricted to a treatment-seeking population to reduce
heterogeneity within the sample and to observe the impact
of telehealth among treatment-seeking individuals.
Additionally, the cohort included patients who were in treat-
ment for at least 14days and completed at least one addi-
tional treatment visit after the initial diagnostic evaluation
for an appointment type that could have been offered by
either telehealth with video, telephone, or in-person; indi-
viduals were excluded if their only additional visit was to
obtain a UDS, since a UDS can only occur in person.
Data were collected between October 1, 2020 and June
1, 2022. All patients were followed from their diagnostic
evaluation until either treatment dropout (defined as the
last kept appointment prior to a 60 day or more absence in
follow-up appointments) or the end of the analysis period.
To ensure our results would not be biased by those who
had multiple episodes of care, only the data associated with
each patient’s most recent episode of care were included in
this analysis. The study used a retrospective cohort design,
where groups were designated in a nesting strategy as shown
in Figure 1. We implemented a 14-day "run-in" period to
define which group individuals were classified to in order
to decrease the risk of reverse causality. Excluding UDS, all
treatment visits (e.g., individual and group therapy, care
coordination, peer support or medical services) were used
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to define the groups during the run-in period. The telehealth
with video group was identified as having at least one
remote video visit, which could be an individual appoint-
ment with a therapist, physician, nurse practitioner, or other
clinical staff member, or a video-based group therapy ses-
sion; patients of this group could also receive telephone and
in-person visits. The telephone group was defined as having
at least 1 visit that occurred by telephone; patients in this
group could receive in-person but no telehealth with video
visits. The in-person group was defined as having visits
solely conducted in person. Completion of at least one visit
was used to define the two telehealth groups because a
single visit reflects an early signal that patients have the
capacity and are comfortable using those technologies
for care.

The study was determined to be exempt by the WCG
IRB to be able to conduct this research retrospectively. All
data used in this analysis had already been collected during
standard patient care procedures.

Covariates

The main predictor of interest was use of telehealth-based
services, defined as whether the patient had at least one
remote telehealth with video or telephone appointment after
the initial diagnostic evaluation during the 14-day run-in
period. In order to remove confounding effects from personal
characteristics on treatment dropout, several variables mea-
suring demographics, socioeconomic status, substance use
history and other clinical characteristics were adjusted as
covariates in multivariable modeling. Covariate selection was
performed based on available EHR data, findings reported
in the scientific literature, and the authors’ clinical experience,
leading to the identification of age, sex, race, highest edu-
cation completed, housing status, employment status, primary
SUD diagnosis, and presence of mental health comorbidities
(defined as F2-F6 ICD-10 diagnoses at intake). Given racial
distributions (Table 1), race was modeled as White or
Nonwhite to support a more parsimonious model. Because
severity could influence receipt of hybrid care, we also
included indicators for whether the patient had received
previous episodes of SUD treatment and whether medical
services were received (defined as attending at least one
treatment visit with a physician or nurse practitioner) during
the 14-day run-in period, and binary variables for whether
the Brief Addiction Monitor (BAM) use subscale score was
> 1, indicating recent substance use, and whether the risk
subscale score was =12, indicating high risk factors for use
(Cacciola et al., 2013). To account for the intensity of treat-
ment services, the number of treatment visits completed
during the run-in period was also included. We included all
covariates in the final model regardless of baseline group
differences (Table 1).

Statistical analyses

All analyses had a p < .05 significance level unless otherwise
specified and were performed using Python (v3.9.5). Survival
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All treatment services available (telehealth with video; telephone; in-person care)

"TELEHEALTH WITH VIDEO
TELEPHONE

telephone, and tn-person care
Deﬁmﬂun

in-person care

Definition
.
by telephone
.
video

Group description
tetephone services

o 34(39%) received video and
services

h-pefsm

& 33(38%) received video,
telephone, and in-person
services

services

(n=222)
received telephone and

At least one visit occurred

No visits occurred with

® 26 (12%) only received
telephone services

e 196 (88%) received both
in-person and telephone

IN-PERSON

In-person group (n= 235)
received only in-person care

Definition

e Received all of their care in
person

* No visits occurred with video
or telephone

Group description
e 235 (100%) only received
in-person care

Figure 1. Modes of care: A nested model for group assignment. Note. Group assignment was made based on a nested model in the

first 14 days of index date. The “in-person group” received their care
and in-person. The “telehealth with video” group received at least
telephone and in-person.

analysis was conducted using the Python lifelines (v0.26.4)
package. Chi-square and Kruskal-Wallis tests were used to
evaluate differences in categorical and continuous variables,
respectively, by group. When these tests indicated overall
significance, follow-up pairwise comparisons were conducted
to determine which differences between care groups were
significant. For each variable with overall significance, the
Bonferroni correction was applied in the pairwise compar-
isons to control for multiple comparisons.

Survival analysis

To examine the primary outcome of time to dropout, both
visual and statistical methods were employed. Survival
curves were assessed using the Kaplan-Meier method, with
a log rank test of group differences. We implemented a
14-day “run-in” period to define what group individuals
were classified to, and survival analysis was conducted
from this date forward. Thus, time in treatment was
defined as the number of days elapsed between the index
date (14 days after the diagnostic evaluation) and treatment
dropout. Patients were censored if they were still in treat-
ment at the end of the analysis period. To analyze the
influence of telehealth-based services and other potential
predictors on time to drop out, multivariable Cox propor-
tional hazard regression analysis was conducted. The pro-
portionality of hazards assumption was investigated through
Schoenfeld residuals. To minimize the risk of bias by
excluding patients with missing data, covariates with miss-
ing data were imputed using the median value in the sam-
ple. The proportions of missing values ranged from 0.2 to
15% (Table 1).

solely in person. The “telephone group” received care by telephone
one visit by telehealth with video and could also receive care by

Treatment engagement analysis

To supplement our primary analysis evaluating time to treat-
ment dropout, a logistic regression model predicting early
treatment engagement was developed, where initiating treat-
ment (defined as at least 1 treatment visit within 14 days
of the diagnostic evaluation) and completing at least two
additional treatment visits within 34 days of the initiation
date was the binary outcome variable. These definitions
were used in accordance with the Healthcare Effectiveness
Data and Information Set (HEDIS) definitions of treatment
initiation and treatment engagement. All treatment visits
(e.g., individual and group therapy, care coordination, peer
support or medical services) counted toward the treatment
engagement definition. Covariates were the same as those
used in the Cox model.

Results
Description of the sample

Table 1 presents descriptive characteristics of the sample
(N=544). Forty-five percent of patients were female. Most
patients identified as White (79.1%), while 18.4% identified
as Black or African American, 0.2% as Asian, 0.2% as
American Indian or Alaska Native, and 1.3% as Other Race.
Nearly half of patients reported opioid (49.1%) as their
primary substance, followed by alcohol/sedative-hypnotics
(28.9%), stimulants (15.3%) or cannabis (6.8%). Due to the
small number of patients presenting with primary
sedative-hypnotics (SH) use disorder (N=6), we combined
these patients with those with primary alcohol use disorder
given physiological similarities. Five patients with a primary


https://www.ncqa.org/hedis/measures/initiation-and-engagement-of-alcohol-and-other-drug-abuse-or-dependence-treatment/
https://www.ncqa.org/hedis/measures/initiation-and-engagement-of-alcohol-and-other-drug-abuse-or-dependence-treatment/
https://www.ncqa.org/hedis/measures/initiation-and-engagement-of-alcohol-and-other-drug-abuse-or-dependence-treatment/

Table 1. Characteristics of patients.
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Overall
Overall Telehealth with Telephone In Person (c) differences (p Between-Group

Characteristic (N=544) video (a) (n=87) (b) (n=222) (n=235) value) differences
Age at intake, years

18-30 150 (27.6%) 32 (36.8%) 53 (23.9%) 65 (27.7%) .074 N/A

31-49 310 (57.0%) 44 (50.6%) 128 (57.7%) 138 (58.7%) 409 N/A

50 and older 84 (15.4%) 11 (12.6%) 41 (18.5%) 32 (13.6%) 262 N/A
Female 247 (45.4%) 44 (50.6%) 111 (50.0%) 92 (39.1%) .038 b>c
Race (0.1% imputed)

White 425 (79.1%) 62 (75.6%) 163 (73.8%) 200 (85.5%) .006 c>a c¢>b*

Nonwhite? 108 (20.3%) 20 (24.4%) 57 (25.9%) 31 (13.4%) .003 a>c b>c*
Homeless (1.2% imputed) 58 (10.7%) 3 (3.5%) 24 (10.8%) 31 (13.3%) .045 c>a
Unemployed (0.1% imputed) 310 (57.1%) 40 (46.0%) 125 (56.3%) 145 (62.0%) .035 c>a
Education

Less than high school 115 (21.3%) 16 (18.6%) 51 (23.1%) 48 (20.7%) .657 N/A

High school 193 (35.8%) 25 (29.1%) 77 (34.8%) 91 (39.2%) 227 N/A

Some college or associate’s degree 196 (36.0%) 38 (43.7%) 81 (36.5%) 77 (32.8%) 191 N/A

College or higher 34 (6.3%) 7 (8.1%) 12 (5.4%) 15 (6.5%) .675 N/A
Primary SUD

Alcohol/Sedative-Hypnotic 157 (28.9%) 23 (26.4%) 73 (32.9%) 61 (26.0%) 227 N/A

Opioid 267 (49.1%) 26 (29.9%) 104 (46.8%) 137 (58.3%) < 0.001 c>a*c>b b>a

Cannabis 37 (6.8%) 22 (25.3%) 14 (6.3%) 1 (0.4%) < 0.001 a>b*a>c* b>c*

Stimulant 83 (15.3%) 16 (18.4%) 31 (14.0%) 36 (15.3%) 622 N/A
Presence of mental health comorbidity® 168 (30.9%) 31 (35.6%) 74 (33.3%) 63 (26.8%) 185 N/A
Received medical services 430 (79.0%) 32 (36.8%) 169 (76.1%) 229 (97.4%) < .001 c>a* c>b* b>a*
Received prior treatment 275 (50.6%) 45 (51.7%) 110 (49.5%) 120 (51.1%) 922 N/A
BAM use score = 1 (11.7% imputed) 360 (78.3%) 52 (60.5%) 152 (78.4%) 156 (86.7%) < .001 c>a*c>b b>a*
BAM risk score = 12 (11.7% imputed) 283 (61.5%) 30 (34.9%) 116 (59.8%) 137 (76.1%) < .001 c>a* c>b* b>a*
Total treatment services during 14-day 5 (3-7) 4 (3-6) 6 (4-8) 5(3-7) .002 b>a*b>c

run-in period, median (IQR)

BAM, Brief Addiction Monitor; IQR, interquartile range; SUD, substance use disorder.

Note. Data shown are no. (%) unless otherwise indicated.

2Eighteen percent of the overall sample identified as Black or African-American, 0.2% as Asian, 0.2% as American Indian or Alaska Native, and 1.3% as Other

Race.

bDefined as F2-F6 International Classification of Diseases, Tenth Revision, diagnoses at intake.
P values were calculated with the use of Kruskal-Wallis or Chi-square tests, where appropriate.
p < .005 (with a Bonferroni correction using k=10 tests, pairwise tests are significant at an alpha = 0.05/10=0.005).

diagnosis of nicotine, inhalants, hallucinogens, or other psy-
choactive substance related-disorders were excluded from
the analysis due to insufficient numbers for modeling.

The three groups (telehealth with video, telephone, and
in-person) differed in various characteristics, including
demographics, primary diagnoses, and substance use history.
For example, in-person patients were more likely to be diag-
nosed with opioid use disorder, have higher BAM Use and
Risk scores, and receive medical services more often com-
pared to patients in the telehealth with video and telephone
groups. Patients who utilized telehealth with video were
more likely to be diagnosed with cannabis use disorder
compared to the other groups, while patients in both the
telephone and telehealth with video groups were more likely
to be Nonwhite compared to the in-person group. While
the distribution of group or individual therapy services did
not differ between groups, in-person patients were less likely
to receive care coordination services than the other two
groups (see the Appendix).

The largest group comprised patients who received ser-
vices in-person (43.2%), followed by telephone (40.8%) and
telehealth with video (16%). Among those in the telephone
group, 88% received both telephone and in-person services,
while 12% only received telephone services. Among those
in the telehealth with video group, 38% received a combi-
nation of telehealth with video, telephone, and in-person
services, while 14% received only telehealth with video

services, 9% received video and telephone services only,
and another 39% received telehealth with video and
in-person care but no telephone services (Figure 1).

Kaplan-Meier estimates

Figure 2 illustrates unadjusted Kaplan-Meier estimates of
treatment retention among the sample by group. Dropout
rates at 30, 90, and 180days for the telehealth with video
group were 26, 55 and 69%, respectively, while dropout
rates for the telephone group were 32, 57, and 72%, respec-
tively, and 36, 61, and 73%, respectively, for the in-person
group. The curves were not significantly different from one
another according to the unadjusted log rank test.

Cox regression analyses and hazard ratios

All significant predictors in the full Cox model satisfied the
proportional hazard assumption according to the goodness-of-
fit test. As shown in Table 2, patients who used telehealth
with video in the first 14days of care had a significantly
lower hazard of dropout compared to those receiving solely
in-person treatment (0.64, 95% CI [0.46, 0.90]). Hazards of
dropout among patients who used telephone did not differ
from patients receiving in-person services. Compared to
older patients (i.e., age 50 or older), patients aged 18-30
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Figure 2. Kaplan-Meier estimates of time to dropout by group.
Note. Unadjusted Kaplan-Meier survival curves presented as rate
of retention (no dropout) plotted against time until dropout in
days. Blue line signifies patients who had at least one remote
telehealth with video visit, green line signifies patients who used
telephone but no telehealth with video, and the orange line sig-
nifies those who had solely in person visits within the first 14
days from the diagnostic evaluation. Dropout rates at 30, 90, and
180 days for the telehealth with video group were 26, 55 and
69%, respectively, while dropout rates for the telephone group
were 32, 57, and 72%, respectively, and 36, 61, and 73%, respec-
tively, for the in-person group.

(1.50, 95% CI [1.07, 2.10]) had a higher hazard of dropout.
Being unemployed (1.37, 95% CI [1.11, 1.70]) was also
associated with an increased hazard of dropout. Compared
to patients with primary OUD, those with primary alcohol/
SH, cannabis, or stimulants use disorder had higher hazards
of dropout. Finally, receipt of medical services during the
first 14days of care had an independent protective effect
on likelihood of dropout (0.63, 95% CI [0.45, 0.88)].

Factors associated with treatment engagement

In addition to evaluating the impact of telehealth and other
factors on time to treatment dropout, we also assessed
whether similar variables were associated with early treat-
ment engagement (defined as initiating treatment and com-
pleting at least two treatment visits within 34 days of the
initiation visit). Both telehealth with video (5.40, 95% CI
[1.92, 15.20]) and telephone (2.12, 95% CI [1.05, 4.28]) were
independently associated with greater odds of treatment
engagement (Table 3). In addition, higher number of treat-
ment visits within the first 14 days were also associated with
increased odds of treatment engagement (3.50, 95% CI [2.74,
4.47]). Compared to patients with primary OUD, those with
AUD had lower odds of treatment engagement (0.40, 95%
CI [0.19, 0.88]).

Discussion

The COVID-19 pandemic had the potential to impact indi-
viduals with substance use disorders and their treatment

Table 2. Cox proportional hazards regression model of time to
dropout.
Variable

Cohort
Telehealth with video
Telephone
In person (ref)

Age at intake, years
18-30
31-49
50 and older (ref)

Sex
Female
Male (ref)

Race
Nonwhite
White (ref)

Living status
Homeless
Not homeless (ref)

Employment status
Unemployed
Employed (ref)

Educational status
Less than high school
High school or more (ref)

Primary SUD
Alcohol/Sedative-Hypnotic
Cannabis
Stimulant
Opioid (ref)

Mental health comorbidity?
Yes 0.83 (0.66, 1.04) .100
No (ref)

Received medical services
Yes 0.63 (0.45, 0.88) .006
No (ref)

Received prior treatment
Yes 0.88 (0.72, 1.09) 235
No (ref)

BAM use score
Yes 1.11 (0.83, 1.50) 482
No (ref)

BAM risk score > 12
Yes 1.16 (0.90, 1.51) 256
No (ref)

Total treatment services during
14-day run-in period

Note. BAM, Brief Addiction Monitor; Cl, confidence interval; HR, hazard ratio.

aDefined as F2-F6 International Classification of Diseases, Tenth Revision, diag-
noses at intake.

HR (95% Cl) p value

0.64 (0.46, 0.90) .010
0.86 (0.68, 1.08) 187

1.50 (1.07, 2.10) .019
1.27 (0.95, 1.71) 112

0.94 (0.77, 1.17) .598

1.19 (0.92, 1.54) 178

1.29 (0.93, 1.77) 128

1.37 (1.11, 1.70) .003

1.01 (0.79, 1.29) .920

1.32 (1.02, 1.69) .032
2.01 (1.26, 3.20) .003
1.49 (1.09, 2.03) .012

v
—-

1.00 (0.99, 1.01) 618

disproportionately (Farhoudian et al., 2020; Radfar et al,,
2021), thereby presenting clinicians with the opportunity to
implement changes in the delivery of treatment. In this
study, patients and staff were presented with options to
deliver and receive care in person or remotely by telephone
or by telehealth with video, or a combination of modalities.
With the exception of a new prescription of a controlled
substance, which required an in-person or video-based visit
and could not be done by telephone, the choice of treatment
mode was largely based on preferences of the patient and
provider.

This study describes an evaluation of the impact of early
(first 14days) use of telehealth on treatment engagement
and dropout within a sample of treatment-seeking individ-
uals with SUD. When compared to patients who received
in-person care, we observed a positive association between
early use of telehealth (both via video and telephone) and



Table 3. Factors associated with treatment engagement.

Variable OR (95% Cl) p value

Cohort
Telehealth with video 5.40 (1.92, 15.20) .001
Telephone 2.12 (1.05, 4.28) .036
In person (ref)

Primary SUD
Alcohol/Sedative-hypnotic 0.40 (0.19, 0.88) .022
Cannabis 0.70 (0.21, 2.30) 556
Stimulant 0.74 (0.33, 1.69) 480
Opioid (ref)

Total treatment services during 14-day 3.50 (2.74, 4.47) <.001
run-in period

BAM, Brief Addiction Monitor; Cl, confidence interval; OR, odds ratio.

Note. Treatment engagement is defined as initiating treatment and completing
at least two treatment visits within 34days of the initiation visit.

The following variables were not significant in the model and are not shown:
age, sex, race, living status, employment status, educational status, presence
of a mental health comorbidity, receipt of medical services, receipt of prior
treatment, BAM use and risk scores.

treatment engagement, and a negative association between
early use of telehealth with video and treatment dropout.
While the findings of this study cannot determine causation,
these data add to the existing literature related to telehealth
utilization and engagement in care (Eibl et al., 2017; Lin
et al., 2022; Vakkalanka et al., 2021) and support the inclu-
sion of telehealth in SUD treatment programs. This is also
the first study, to our knowledge, that observed a difference
in outcomes between telehealth with video and telephone.
Future studies are needed, however, to elucidate the rela-
tionship between optimal treatment delivery modes and
outcomes, while attending to the needs of patients.

While engagement and retention in services comprise
just a portion of an individual’s recovery, research suggests
that longer duration in treatment can result in improved
outcomes (NIDA, 2020). Telehealth is not the same as
in-person treatment, as it provides care through a different
experience for both providers and patients. However, the
superiority of one or the other in SUD treatment delivery
has not been definitively established or refuted (Mark et al.,
2022; Uhl et al, 2022), and our study supports telehealth
as another mode by which patients can access care, which
has historically been inherently limited for many individuals
with a substance use disorder (Madras et al., 2020).

The regulatory landscape of telehealth continuously
updates as governing agencies weigh the return to pre-COVID
telehealth-related practice requirements with the experience
and lessons learned by practitioners who have used tele-
health as a mode of care delivery over the past two years
(Lin et al., 2022). Within our treatment environment, prac-
titioners and patients shifted to collaborative decision-making
to determine whether to use telehealth for delivery of care—
an approach that potentially requires a paradigm shift in
thinking. Existing studies have suggested that providers may
appreciate the benefits of telehealth, including alleviation of
transportation or childcare barriers, reduction in anxiety
and the opportunity for an improved emotional connection
(Uscher-Pines et al., 2020). While telehealth may reduce
barriers for some, it may not be an option for everyone
who presents for SUD treatment. For example, the patients
receiving in-person services in our study were more likely
to be homeless, unemployed, and have higher BAM scores,
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but we do not have information about why they chose to
receive services in person, such as whether it was due to
lack of access to technology, poor digital literacy or pref-
erence. While the use of telehealth may improve access to
SUD treatment at the population level and reduce barriers
to treatment, it risks further marginalization of those in
need by exacerbating the digital divide (Early & Hernandez,
2021; Saeed & Masters, 2021). Providers who offer telehealth
to patients must therefore be aware of the systemic, social,
and economic factors that impact every individual’s access
to technology.

Telehealth readiness should be assessed at the onset of,
and continuously throughout treatment. In this study, we
used a 14-day run-in period to define which group indi-
viduals were classified to, but patients were not randomized
or required to continue using the same mode of treatment
that they used in the first 14 days of treatment. The majority
of patients in the telehealth with video group used a com-
bination of modalities to receive treatment; only 14%
received solely telehealth with video services. Similarly, the
majority of patients in the telephone group received care
in-person and by telephone. We propose that offering
telehealth-based services at the beginning of individuals’
treatment may help patients with access to telehealth engage
in the therapeutic relationship and contribute to improved
outcomes.

Limitations

While patients have differing levels of comfort and famil-
iarity with technology, staff members also have varying
degrees of knowledge and experience in using telehealth
platforms; this should be considered when interpreting these
results. The setting where this study was conducted pro-
motes shared decision-making as evidence-based practice
and patients and staff mutually selected the modality of
treatment that best fit their needs. If conflict arose, patients
and staff typically worked together to find a resolution.
However, patients may have been encouraged to utilize tele-
health options by their providers at varying rates, particu-
larly as COVID-19 transmission in the community varied.
Furthermore, patients within this study sample did not have
an equal opportunity to participate in telehealth due to a
variety of reasons, including unequal access, severity of SUD,
logistical/practical needs, provider preferences, or the type
of therapy services offered to the patient (see the Appendix).
It is possible that the patients within the telehealth with
video group had favorable outcomes because they had the
greatest number of treatment delivery options available to
them, suggesting that efforts to reduce the digital divide
should be continued.

As a retrospective study, selection bias must be consid-
ered, as the decision to use a particular modality may rep-
resent underlying differences in access or SUD acuity. We
also make the assumption that all patients are given the
opportunity to participate in telehealth-based services, but
we are unable to confirm this. Existing literature suggests
that compared to in-person visits, the use of telehealth is
associated with positive provider satisfaction (Volcy et al.,
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2021) and improves engagement between health care pro-
viders and patients (Langabeer et al., 2021). However,
because telehealth was presented to staff as an option, and
not a requirement, to deliver care when patients were located
offsite, we propose that a driver of the large number of
patients in the telephone group (compared to the video
group) may be staff preference, as telephone-based care for
non-medical services is familiar and did not require use of
novel technology.

Our study focuses on treatment-seeking individuals, thus
tindings may not apply to populations referred from other
sources (e.g., court-mandated referrals). Generalizability of
our findings may also be limited by the lack of variability
in race/ethnicity within this sample, and by data collection
from a single treatment program in one location using a
proprietary telehealth platform. In addition, the data was
collected retrospectively, which is dependent on accurate
documentation and coding in the medical record.
Unmeasured confounding is also possible; for example, we
did not include the severity of SUD or non-mental health
comorbidities into the model due to incomplete data.
Although it does not equate to severity, we did include the
BAM use and risk subscales to serve as a proxy for severity,
as this overlaps with several DSM-5 criteria for substance
use disorders. We also included receipt of medical services
as another proxy for severity, as patients who require med-
ical services often have more severe symptoms. Furthermore,
our study was exploratory and observational in nature and
our findings cannot determine causality. While our results
suggest that early engagement in treatment through tele-
health with video may reduce the risk of treatment dropout,
more research is needed to understand the impact of tele-
health in SUD treatment, from a variety of geographic loca-
tions. Future studies should also consider testing interactions
to assess the potentially differential impacts of telehealth
among different subgroups (e.g., primary SUD, race, gender).

Conclusion

The COVID-19 pandemic has catalyzed the transition to
telehealth for many SUD treatment organizations, and the
benefit of improved engagement and decreased risk of drop-
out from early use of telehealth options may prove to be
just one reason for its continued use. As the pandemic’s
negative impact upon substance use continues (Czeisler
et al.,, 2021), the use of telehealth should be considered
beyond this current public health crisis. Despite the ongoing
pandemic, many states have begun to roll back the telehealth
flexibilities that were instated early in 2020, and the return
to pre-pandemic telehealth rules may jeopardize continued
access to treatment for some individuals with SUD (Armour
& Whelan, 2021) at a time when unintentional overdose
deaths have never been higher (Ahmad et al., 2021). State
and federal policies related to telehealth, specifically to the
Ryan Haight Online Pharmacy Consumer Protection Act of
2008, must be updated, particularly as mandatory in-person
requirements create undue challenges and barriers to indi-
viduals who would benefit from SUD treatment. Telehealth

readiness should be assessed at the onset of treatment and
the fidelity of telehealth treatment must be continually
assessed. SUD treatment providers should be encouraged by
these results as they consider adopting flexible care models
that offer telehealth and other changes to traditional care,
such as the allowance of asynchronous drug testing and
virtual group therapy. Lastly, future studies should include
a further investigation of the outcomes, barriers and facil-
itators associated with longitudinal telehealth use among
both patients and providers, and across different subgroups
of patients.
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Table A1. Distribution of appointment types during the 14-day run-in period by group.

Overall Telephone In person
Appointment type (N=544) Telehealth with video (n=87) (n=222) (n=235) Overall differences (p value)
Group therapy 75 (13.8%) 17 (19.5%) 24 (10.8%) 34 (14.5%) 124
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Care coordination 437 (80.3%) 79 (90.8%) 215 (96.8%) 143 (60.9%) < 0.001
Medical services 430 (79.0) 32 (36.8%) 169 (76.1%) 229 (97.4%) < 0.001
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