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Digital Clinical Trials for Substance Use Disorders
in the Age of Covid-19

Christina A. Brezing, MD, Sean X. Luo, MD, PhD, John J. Mariani, MD, and Frances R. Levin, MD

As a result of the coronavirus 2019 (Covid-19) pandemic, clinical

research for substance use disorders (SUDs) has been impeded due to

widespread stay-at-home mandates limiting the operations of ‘‘non-

essential’’ work. Although appropriate to proceed with an abundance

of caution to prevent viral spread, there will be detrimental con-

sequences for patients with SUDs if clinical trials research cannot

adapt and continue uninterrupted. The field of digital health has

strong evidence for its feasibility and effectiveness and offers tools

that can facilitate the continuation of SUD clinical trials research

remotely in accordance with Covid-19 precautions. Some digital

tools have been used as components of SUD research in the past;

however, no published clinical trial in SUDs to-date has been entirely

virtual. This has important implications for disrupted clinical care, as

providers seek guidelines for best digital practices. This paper

provides a roadmap for integrating the fields of digital health and

SUD clinical trials by proposing methods to complete recruitment,

screening, informed consent, other study procedures, and internal lab

operations digitally. The immediate future of SUD research depends

on the ability to comply with social distancing. Investment in

research of digital clinical trials for SUDs provides an opportunity

to cultivate benefits for research and clinical care long-term as we can

(1) define regulatory requirements for the implementation of digital

systems, (2) develop consensus on system-wide standards and pro-

tocols in the appropriate use of technology, and (3) gain experience

that can translate to the treatment of patients with SUDs through

telehealth in the community.
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A ll sectors have had to adapt to the novel coronavirus 2019
(Covid-19) pandemic or cease operations in response to

widespread transmission mitigation policies.1 This includes
clinical care for substance use disorders (SUDs), which has
rapidly converted to telehealth,2,3 in addition to research
operations, including clinical trials for SUDs, as institutions
and Internal Review Boards (IRBs) have appropriately over-
seen limitations of ‘‘nonessential’’ activities to protect staff
and participants.4 This is significant for 2 reasons: (1) the
massive paradigm shift to telehealth as a primary means of
providing clinical care precludes evidence-based guidance on
best practices and how to implement them rapidly,2 and (2)
research on the efficacy and safety of novel therapeutics and
processes are on hold or reduced.

Historically, clinical research has made use of technology
to serve some functions of a study5; however, none have
completed their operations entirely through remote, and
thereby, digital means.6 In the field of SUDs, telehealth has
been underutilized in clinical practice and understudied for
treatment.7 No clinical trial to date examining a medication-
based intervention has occurred without in-person visits, though
a number of studies have examined and demonstrated feasibility
for delivering components of SUD treatment, such as internet
based psychotherapies.8,9 As experts anticipate the world during
the pandemic will require phases of social distancing,10 clinical
trials in SUDs can only continue their essential functions of
testing and validating novel treatments and their safety and
determining best practices for implementation in clinical man-
agement, if they are able to quickly create a pathway for a
comprehensive digital platform or hybrid model with reduced
in-person functions to prevent future interruptions.4
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The field of digital health, a multidisciplinary domain
defined as the convergence of digital technology with health and
healthcare and includes categories such as mobile health
(mhealth), health information technology (IT), wearable devices,
telehealth and telemedicine, digital analytics, artificial intelli-
gence, and personalized medicine,11 offers solutions for research
that is compliant with social distancing. Existing technologies
and evidence of digital health interventions for many medical
specialties,12 including previous work in SUD,7,13 can be applied
to the design and execution of clinical trials in SUDs.14 This
paper outlines a roadmap for the conduction of SUD clinical
research utilizing digital technology as it applies to recruitment,
screening, informed consent, enrollment, retention, study pro-
cedures, and research staff operations. Investment in digital
health applications for clinical research in SUDs will have far
reaching implications, especially for clinical care, as best prac-
tices and guidelines are defined in adapting SUD treatment to
social distancing. While possible, this new digital world has
limitations as compared to in-person functions and brings chal-
lenges as a result of the time, financial investment, and physical
effort these modifications will require. All stakeholders will need
support to adequately address these hurdles, though the possible
long-term benefits of improving health disparities in accessing
clinical trials, decreasing burden on staff and participants by
automating and improving flexibility of research functions, and
creating standards and safeguards for digital infrastructure in
research outweigh many of the costs.

RECRUITMENT
Recruitment is a component of the clinical trial process

that researchers have experience doing remotely and, in the age
of social media and modern advertising, is conducive to digital
processes.15,16 Reduced foot-traffic to clinics and hospitals limits
the effectiveness of onsite recruitment. Radio, television, print
media, and advertising on public transportation (eg, bus stops,
subways, etc) can continue to be used in a digital trial; however,
they may also be less effective as fewer people engage in
traditional routines, such as commuting to work. Social media,
internet, and other online platforms may provide opportunities
and larger, more diverse pools of prospective participants as
location limitations are eroded if physical attendance in the clinic
is not necessary or is less frequent.16,17 Recruitment across a state
or potentially from multiple states enhances diversity by allow-
ing for inclusion of individuals in rural areas or participants who
have had trouble with transportation to research sites and who
historically have not been well represented in clinical research.18

In doing so, researchers will need to address challenges in
working competently with unfamiliar communities. Outreach
efforts should be made to identify liaisons to assist in under-
standing different needs based on geography, race, and ethnicity,
and to enhance the development of social and cultural compe-
tencies. Expanding the scope of the boundaries for recruitment
may also bring about challenges that require differentiated
messaging, support, and tailored resources.19

Digital recruitment strategies can target characteristics
outlined in inclusion criteria such as demographics (eg, age,
sex) and the substance of interest (eg, ‘‘alcohol treat-
ment’’).17,16 However, this form of advertising can be expen-
sive as popular ‘‘key words’’ such as ‘‘addiction’’ drive up

costs, and many researchers have limited experience in opti-
mizing these platforms.20 Partnerships with advertising
experts or hiring staff with past experience in this area
may be fruitful. Principal investigators (PIs) will be incentiv-
ized to have engaging, user-friendly websites that are updated
with information on current trials. PIs and their staff should
develop a greater awareness of their online presence. Since
IRBs approve advertising, it will be critical to have IRB
members well-versed in digital advertising techniques, ethics,
and risks to ensure that these methods are not prevented due to
inexperience or approved without proper considerations.21–23

Institutions might provide training in the following compe-
tencies: (1) practical use of digital health tools, (2) privacy and
confidentiality, (3) history of digital health regulations and
policy, (4) digital research ethics, and (5) possible risks and
breaches of data and safeguards. Many academic institutions
have experts in digital media, ethics, and policy. Collaborative
relationships across disciplines can facilitate and enhance the
needed learning to embark on the use of digital advertising
and digital health research. A final, novel recruitment strategy
involves utilization of social media directly through ‘‘word of
mouth.’’ Several recent studies for the treatment and preven-
tion of Covid-19 have been recruited largely by word of
mouth as well as unpaid media coverage of the study.24 These
strategies are especially worthy of consideration for larger,
government sponsored multi-site clinical trials.

SCREENING, INFORMED CONSENT,
AND ENROLLMENT

During the pandemic, it is important to limit unneces-
sary contact. Previous screening that occurred by ‘‘walk-in’’
to a research clinic should be ended. Potential participants
should access screening via a website, phone call, direct
messaging through social media, email address, or online
portal. To achieve this, a filter should be implemented to
assess the appropriateness of screening participants for studies
before scheduling a virtual visit. This filter should consist of
an online screening questionnaire or a brief phone screen. The
screening filter should identify individuals that DO meet
inclusion criteria and DO NOT meet exclusion criteria. Only
these participants should have the option of scheduling a
virtual screening session via an online portal or scheduling
system, having study staff contact them to schedule a virtual
assessment upon review of their screening questionnaire, or if
via phone, have the study staff schedule them personally for
their next assessment.5 The screening filter should assess an
individual’s access to internet enabled devices (eg, computer,
smart-phone, or tablets). Although the vast majority of the US
population has access to the internet (75%–90%þ), only a
third of the population has access to residential, high-speed,
broadband technology.25 Most of the current broadband utili-
zation consists of cell-phone based mobile coverage that
allows for synchronic video conferencing, though the band-
width and flow of data are often unreliable or costly. If it is
within the study budget, subjects may be mailed a study
device.26,27 As screening and study procedures may require
additional supplemental tools that need to be shipped to
participants, a mailing address that participants can receive
packages should be recorded. Researchers may want to
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consider alternative shipping options such as parcel lockers
where participants can pick up packages from a secure site in
the community. Confirmation and reliable timing of receiving
a delivery as well as videoconferencing should be tested
before the initiation of study participation. These are notable
challenges to overcome as part of conducting a digital trial,
and currently, the literature does not present solutions.

Virtual visits should be conducted on HIPAA compliant
platforms provided by the PI’s institution or subscriptions in the
case of stand-alone sites.12 Screening participants may receive
screening consent forms and information to review before their
virtual visit via text or email. These forms can be reviewed and
then signed via secure e-signature platforms. Software may
require HIPAA Business Associate Agreements (BAAs) if
operating outside of a research institution to ensure compliance
with confidentiality and privacy measures. Data usage agree-
ments may be needed if third party systems collect or store data.
PIs should consult with their IT departments if using digital
technology not provided by their institutional licenses. Execu-
tion of these external contracts creates barriers as it contributes
to additional time and effort needed for approval. If the software
is provided by the parent institution, researchers should confirm
with their IT departments that it is appropriate for use in clinical
research. Generally, institutionally licensed software and tools
have fewer barriers as they have previously been vetted. The
legal framework for remote consent has existed and been part of
the clinical trial repertoire for years.28 Many secure video-
platforms allow for screen sharing which can facilitate the
informed consent process. These video platforms also permit
multiple individuals to join, allowing for group gatherings with
participant contacts, such as family members, or other research
staff. Recording functions exist and may be relevant to study
procedures (eg, if a psychotherapy component is being moni-
tored for compliance).

Digital self-assessments can be completed via emailed or
texted links, if not through an online portal, and interviews via
video can include medical or psychiatric assessments. Other
meaningful data can be collected passively through the utiliza-
tion of an individual’s ‘‘digital phenotype.’’29 This concept,
introduced by Jain and colleagues, is defined as a set of
observable characteristics of an individual’s health manifested
through use of social media, internet forums and online com-
munities, wearable technologies and mobile devices that can
shape understanding of both human health and illness beyond
traditional medical approaches to characterizing disease such
as the physical exam, laboratory values and clinical imaging
data. As an example, decreased activity as measured by wear-
able accelerometers is consistently observed in individuals who
are depressed.30 Data as part of a digital phenotype has the
added benefit of being mostly passive in its collection and
requiring no or limited additional burden on the part of the
participant. Data collection can occur directly through other
digital platforms, like social media.31 Digitally completed
assessments and passive data have many benefits including
higher rates of completion, ease of collection, decreased burden
on the participants and staff, and decreased errors over paper
assessments which require transcription to electronic form.32

Virtual visits may need to be enhanced with ‘‘screening
kits,’’ that can be shipped to the participant, a neighborhood

partner (eg, medical office or other research site), picked up
from the primary research site, or delivered by staff or courier
service with safety protocols to limit physical contact. These
kits can include supplies, such as sensors, that participants can
learn to use independently or in collaboration with community
clinics, laboratories, or health centers. As an example, a kit
might include a home blood pressure and pulse monitor, drug
testing cups for biological samples such as urine or saliva,
mobile sensors such as breathalyzers, accelerometers, and
heart rate monitors. There is a strong existing literature for the
self-assessment of home blood pressure,33 pulse, and weight,
and remote use of breathalyzers.34 However, remote drug
testing on biological samples, a key treatment and research
outcome for SUDs, requires investigation of its feasibility and
development of protocols and guidelines for best practice.35

Video facilitation of observed salivary drug testing is one
option. Other options include creating a standardized,
observed urine testing process completed via video or having
an in-home observed urine test or blood collection by study
stuff or lab technicians. Contracting with external providers,
such as phlebotomists, lab technicians or nurses, requires
greater investment from researchers and risks virus exposure.
Research should attempt to define best practices for video-
observed urine drug testing which can build on existing
processes of in-person observed testing,36 such as: (1) con-
firming test cup is intact before collection (eg, twist tops that
record number and times of openings), video assessment of
bathroom, placement of video device to confirm specimen is
collected by individual identified as participant in real-time
(use of pH and temperature strips), audio confirmation of
micturition, and no use of faucets until visual confirmation the
specimen is sealed in tamper-proof container. Although all of
this requires additional, creative work on the part of the
researchers, it is feasible and has the potential to enhance
data collection options for SUD clinical research.37 As clini-
cal providers struggle with a radical shift towards telehealth
and limitations to in-person clinical practice, these procedures
developed in clinical trials can help inform treatment guide-
lines for remote, video-assisted drug testing.

Alternatively, eligible screening participants may need
to have an in-person visit with their primary care provider or
study staff physicians to complete a physical exam, electro-
cardiogram, or local laboratory for blood work and other
specimen testing. If permitted, supplemental in-person visits
to the research site with appropriate virus transmission miti-
gation processes in place (eg, protective equipment, sanitation
procedures, limiting staff and participants in one setting, etc)
may be needed. The Food and Drug Administration supports
and encourages clinical trial researchers to work with IRBs to
adapt to the current environment and collaboratively develop
ways to complete research virtually, providing some guide-
lines in support of the above processes.4

STUDY PROCEDURES
Eligible participants can progress to informed study

consent using similar methods as screening consent. Partic-
ipants should be provided information and tutorials regarding
the digital study procedures and timeline. Additional assis-
tance and coaching may be required if the participant
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struggles using or is unfamiliar with technology and the
digital interface. For a medication-based clinical trial, a brief
delay may precede start of study medication as shipment and
delivery to participants is coordinated. Confirmation of
receipt by signature, from parcel lockers, and video observed
medication administration as with Cell Phone Assisted
Remote Observation of Medication Adherence (CAROMA)
is recommended.27,38 Return shipping labels and containers
should be provided for missed doses or to accommodate dose
reductions and safe medication return.

As with screening, well-labeled study-procedure kits
may need to be mailed with tools, sensors, and testing. If
partnership with community providers, such as outside physi-
cians or laboratories, is required, research staff should try to
coordinate and facilitate these visits to aid participants and
enhance adherence. If qualitative drug testing is acceptable as
a binary outcome, as with cocaine or opioid use disorder
treatment, home drug testing or breathalyzer testing in the
case of alcohol can occur during virtual visits.35 However, if
quantitative levels are needed as with some drug treatment
studies,39 close collaboration with local patient service cen-
ters can facilitate this.

As participants complete self-report and interview
assessments through electronic means, PIs may consider
the use of ecological momentary assessments (EMA) or
ecological momentary interventions (EMI), that at are self-
or investigator- initiated on internet-enabled devices in vivo
and logged in real-time.40 This increased specificity of time-
scale for assessments and interventions may be useful for
some trials and expand utilization and access for underserved
communities as investigators develop more comfort with
digital processes improving retention and engagement of
participants with the research study process.41 Although
assessments may have previously been confined to in-person
study visits, digital study design allows for greater flexibility
for completion of self-reports in an expanded time frame
where participants can pace themselves. Research staff can
make use of automated text, voicemail, or email messages
with links reminding participants what assessments remain.
Quality of study data can also be enhanced as assessments
may not be submitted until all responses are complete. As with
other clinical trials and if required by the IRB, the study PI
should consider including access to a study physician who is
on-call 24 hours per day, 7 days a week, in case there is a study
emergency or different staff member if support is needed to
trouble shoot a technological issue after hours. This may raise
other considerations if a participant reports a concerning
response (eg, suicidal ideation) after hours. PIs and study
staff will need to work closely with IT and IRBs to assess what
is feasible and safe for participants.

Payment for participants’ time and adherence to study
procedures can be completed remotely, and there is a wide
literature to support different methods.13 Many remote
options exist that can be emailed or mailed to the participant,4

such as electronic gift cards or payment cards. Complex
automated digital systems of providing cash through software
have been developed, especially as they are tethered to
intermittent random reinforcement, such as those used in
Community Reinforcement Approach.42 One FDA-cleared

product, ReSET/ReSET-O, allows for the dynamic modifica-
tion of payment based on a variety of therapeutic goals as part
of Contingency Management.43 In the future, financial incen-
tives can be tailored using real-time, biologically driven
methods that maximize reinforcing effects, linking computa-
tional psychiatry with real-world applications.44

RESEARCH STAFF OPERATIONS
Covid-19 also greatly affected research staff operations

not involving participants. Some institutions have imple-
mented hiring freezes. As current employees transition on
to new positions, some groups are understaffed. Onsite work,
particularly in large lab groups with limited space or in
geographical areas with high rates of infection, has been
temporarily prohibited or reduced. Lab meetings are now
virtual, using group synchronous video conferencing. Com-
munication transpires predominantly over email, phone calls,
or video. For operations that must occur onsite, staff safety
must be a priority, and labs are devoting more resources to
personal protective equipment, frequent sanitation of com-
monly used surfaces, protocols for Covid-19 symptom and
contact screening, temperature checks, and air circulation.
Research groups should consider how staff commute to work,
especially if taking public transportation, and might consider
providing accommodations to staff with preexisting medical
conditions, older age, or other vulnerabilities that may make
the risk of onsite work too great. Collaboration with buildings
and facilities management on plans for elevators, contactless
soap dispensers and garbage cans, restroom management, and
processes of communication and contact tracing if employees
test positive is necessary in creating a safe return to work.45

Parent institutions and departments are making recommen-
dations and rules contingent upon local infection rates. Labs
might consider identifying a key person to stay informed and
compliant. All of this requires time and resources. Coupled
with stress of the current environment, the risk for burnout and
negative mental health effects is great.46 It is not clear what
impact this will have on the trajectories of research careers.
Guidance and assistance with navigating all of these changes
is needed.

LIMITATIONS
Limitations with implementing the digital trial for SUD

include (1) the lack of clearly defined regulatory require-
ments, (2) no consensus for system-wide standards and pro-
tocols for virtual clinical trial technology applications, (3)
inexperience for most PIs and study staff on structuring a
digital study, (4) inconsistent or limited access to compatible
technology, internet, or privacy for participants, (5) initial
increased costs and time to learn and implement this meth-
odology and systems, and (6) the need for some ‘‘in-person’’
encounters. Most of these issues can be addressed over time
by funding digital clinical trials in SUD.14 This will initially
feel overwhelming for researchers. The large investment of
time and financial resources upfront is great. However, this
investment may provide longitudinal benefits by bringing
more comprehensive technological advances into the oper-
ations and systems of clinical research, and hopefully trans-
late into how providers administer clinical care for SUD
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through telehealth as evidence based digital procedures dic-
tate treatment, expand access, improve recruitment and reten-
tion of diverse and larger samples, decrease data entry errors,
and automate processes to relieve some burdens on research
staff and participants over time. As funding bodies, research-
ers, regulators, and participants gain experience in these
operations and technology advances, digital clinical trials
research has the potential to be as common-place as current
brick-and-mortar operations.12 The assessment of research
staff and participants’ preferences in conjunction with federal
and institutional guidance will elucidate feasibility, regulatory
standards, benefits, outcomes, and costs for digital processes.

CONCLUSIONS AND FUTURE DIRECTIONS
Although the Covid-19 pandemic has been highly dis-

ruptive, this crisis may present opportunities to enhance
clinical trials research in SUDs and ultimately treatment.
Experience in this area may yield ongoing benefits for future
research as these digital methods can continue to be utilized
after recovery from the pandemic through hybrid virtual and
in-person processes. Through embracing digital opportuni-
ties, the field of SUD research can help (1) define regulatory
requirements for implementing digital systems, (2) develop
consensus for system-wide standards and protocols on the
appropriate digital applications for clinical trials, and (3) gain
experience that applies to the clinical care of patients with
SUDs through digital health platforms and tools. Finally,
enhancing digital health applications has the potential to
improve access to historically disadvantaged groups. Invest-
ment in research assessing the feasibility and limitations of
these proposed changes is necessary to guide future digital
practices.
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