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Background: Information technology can be used to advance addiction science and clinical practice.

Main body: This special issue, “Information technology (IT) interventions to advance treatment for opioid and other
addictions” presents studies that expand our understanding of IT intervention efficacy, patients’ perspectives, and how
IT can be used to improve substance use health care and research. This editorial introduces the topics addressed in
the special issue and focuses on some of the challenges that the field is currently facing, such as attrition and treat-
ment retention, transferability of intervention paradigms, and the challenge to keep pace with rapidly changing

Conclusions: Increasing treatment reach is particularly crucial in the addiction field. IT empowers researchers and
clinicians to reach large portions of the population who might not otherwise access standard treatment modalities,
because of geographical limitations, logistical constraints, stigma, or other reasons. The use of information technology
may help reduce the substance use treatment gap and contribute to public health efforts to diminish the impact of
substance use and other addictive behaviors on population health.
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Introduction

The first two decades of the twenty-first century have
seen the flourishing of digital/information technol-
ogy healthcare interventions. Information technology
(i.e., the use of technology to create, collect, store and
exchange information) presents opportunities to improve
healthcare through novel interventions, personaliza-
tion, data management, support for clinicians, and better
access to treatment [1-3]. This Addiction Science & Clini-
cal Practice special issue advances our understanding of
information technology (IT) substance use intervention
efficacy, patients’ perspectives, and how IT can be used
to improve substance use healthcare and research. This
special issue was supported by the NIDA Clinical Trials
Network (CTN) Dissemination Initiative.
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Special issue themes

Data collection and assessment

IT allows the collection of data at times and in ways that
might be challenging with conventional tools. Lauck-
ner et al. [4] explored how smartphones and mobile
breathalyzers could be used, and showed its feasibility in
monitoring alcohol use among patients living with HIV.
Ahamad et al. [5] assessed patients willingness to wear an
electronic device to detect and alert others in case of opi-
oid intoxication and showed that more than 50% of par-
ticipants would be willing to do so.

Increasing treatment availability

IT allows researchers and clinicians to reach large por-
tions of the population who would not necessarily access
standard treatment, because of restrictive access, geo-
graphical limitation and stigmatization. McCrabb et al.
[6] showed that internet-based interventions for smoking
cessation can reach the majority of socially disadvantaged
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populations. Ekstrom et al. [7] showed that, while intro-
ducing a new perception of distance between the patient
and the clinician, internet-based treatment can offer a
better sense of confidentiality and that offering diverse
content for users to choose from (such as cognitive
behavioral therapy modules, therapist support, and dis-
cussion forum) is appreciated by patients and may con-
tribute to the attractivity of internet-based treatment [8].

Intervention efficacy

There is evidence of efficacy for internet-based interven-
tion for alcohol use and smoking but more evidence is
still needed for other types of interventions and inter-
ventions for other drugs. Notably, while smartphone
apps are promising, the review by Colbert et al. [9] shows
that current evidence for apps targeting unhealthy alco-
hol use is still limited compared with available evidence
for internet-based interventions. Focusing on cannabis
use among adults and adolescents, Sinadinovic et al. [10]
showed that a web-based treatment program with ther-
apist guidance was not superior to a waiting list design,
although subgroup analyses showed that the intervention
may be beneficial for some.

Development of novel interventions

Research on IT interventions to advance treatment for
addictions is very active and novel interventions are
being developed and tested. Pedersen et al. [11] present
a protocol for a randomized trial for an intervention on
alcohol use and risky sex behaviors among college stu-
dents studying abroad, while Langdon et al. [12] present
a protocol on the development of an integrated digital
heath intervention to increase patient participation in
treatment for opioid use disorder. Palfai et al. [13] stud-
ied the perspectives of patients in HIV care in order to
develop a tailored intervention targeting chronic pain
and heavy drinking and showed that videoconferencing is
acceptable to patients.

Supporting clinicians and researchers in clinical tasks,
implementation of treatment, and standardized data
capture

Digital tools can help clinicians by eliminating geo-
graphical distance and providing standardized and time-
efficient tools to conduct clinical tasks. IT represents
an opportunity when it comes to implementing sub-
stance use screening and substance use disorder assess-
ment and treatment in busy primary care systems. This
special series presents notable examples, such as Adam
et al. [14] reporting on the feasibility and acceptability of
a self-administered electronic screening tool for multiple
substance use, and Bart et al. [15] presenting an outline
of a clinical decision support for opioid use disorder to
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facilitate implementation in electronic health records.
Electronic health records, as showed by Venkatesh et al.
[16], could help opioid use disorder research, but the
standardization of data collection and infrastructure is
needed to combine different data sources and capitalize
on digital data collection to advance clinical knowledge
and research.

Challenges

As interventions are developed and tested, promises may
overstate evidence for new technological approaches. We
take the opportunity offered by this special issue to focus
on some of the challenges the field is facing.

Attrition and treatment retention

Attrition is a major challenge in assessing the efficacy of
digital interventions [17], and is problematic as it intro-
duces bias in scientific evaluations. The limited face-
to-face contact offered by digital interventions may
encourage people to participate in I'T research projects or
use digital interventions. But it may also limit the com-
mitment of research participants and lead to high attri-
tion rates. Similarly, the IT field, with its high demands
for immediacy and time efficiency, poses great challenges
for retaining users in intervention paradigms that may
include moments of uneasiness or boredom. Retain-
ing users and research participants will be key to assess
which intervention components may be effective and to
obtain generalizable results [18].

Transferability of interventions

While IT offers opportunities to access patients or users
in an extended array of contexts, intervention mod-
els must be adapted to the digital world. The transfer-
ability of interventions developed for the face-to-face
clinical context is questionable: some intervention para-
digms may not translate well in the digital realm, notably
because face-to-face interventions depend on interper-
sonal interactions and sophisticated language interplay,
including non-verbal communication. The various tools/
platforms/terminals used to deliver IT interventions all
have their specificities with respect to context of use,
perception and acceptability. Thus, when changing the
format of an intervention, the effects may be different.
Transferability of intervention models developed for
face-to-face context or other platforms will require the
sustained effort of developers to find adapted solutions
and will need to be tested for efficacy. In order to engage
users, design, usability, and credibility are crucial [18] and
could be considered the equivalent of interpersonal skills
in the digital world. When developing interventions,
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these aspects may be as important, if not more, than add-
ing complex content.

Keeping up with the technological pace

Running a clinical trial—from obtaining funding,
developing a digital intervention, to publishing the
results—may take years. By the time results are avail-
able, significant technological changes could have taken
place (e.g. changes in operating systems, design stand-
ards, development of new features) and the tested inter-
vention may become irrelevant. Difficulties associated
with rapid changes in the technological landscape and
with maintaining functioning apps outside of a research
project may explain why, among the studied apps iden-
tified by Colbert et al. [9], most are already no longer
available to the public. As a result, public health and
research agencies may be reluctant to invest in rapidly
aging technology. Solutions to maintaining an interven-
tion should thus be an integral part of the development
of future digital tools.

Privacy and data protection

Last but not least, technological developments pose
significant challenges in terms of privacy and data pro-
tection [19, 20]. In order to benefit from the extensive
research efforts and data collection that is taking place,
rigorous research methods, standardization of research
outcomes and digital infrastructure, and privacy will
continue to play, a key role in the future development of
digital tools in addiction science.

Conclusions

Information technology offers important opportunities
to address addictive behaviors: IT allows researchers
and clinicians to reach large portions of the population
who would not necessarily access standard treatment,
because of restrictive access, geographical limita-
tion and stigmatization. While access to interventions
or treatment increases through IT, some parts of the
population will have limited to no access to digital
resources and thus other options will have to be devel-
oped for this population. Future research should also
address the fact that retention in IT-based treatment
is often lower than in-person environments. Neverthe-
less, IT has the potential to help reduce the substance
use treatment gap and participate in public health
efforts to diminish the impact of substance use and
other addictive behaviors on population health.

Acknowledgements
The authors would like to thank Alexandra Godinho and Christina Schell.

Page 3 of 4

Authors’ contributions

NB and JAC developed the structure of the commentary and the topics to be
addressed. NB wrote the first draft of the manuscript. Both authors read and
approved the final manuscript.

Funding
No funding.

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests

NB and JAC have been involved in the study of digital tools for addictive
behaviors and have received grants to develop and study such tools. They are
also co-editors of the ASCP special series on information technology interven-
tions to advance treatment for opioid and other addictions.

Author details

! Addiction Medicine, Lausanne University Hospital and University of Laus-
anne, Bugnon 23A, 1011 Lausanne, Switzerland. 2 Center for Addiction

and Mental Health, Toronto, ON, Canada. > Department of Psychiatry,
University of Toronto, Toronto, ON, Canada. 4 Addictions Department, Institute
of Psychiatry, Psychology & Neuroscience, King's College London, London, UK.

Received: 22 August 2020 Accepted: 12 January 2021
Published online: 26 January 2021

References

1. Michie S, Yardley L, West R, Patrick K, Greaves F. Developing and evaluat-
ing digital interventions to promote behavior change in health and
health care: recommendations resulting from an international workshop.
J Med Internet Res. 2017;19(6):232.

2. Arigo D, Jake-Schoffman DE, Wolin K, Beckjord E, Hekler EB, Pagoto SL.
The history and future of digital health in the field of behavioral medi-
cine. J Behav Med. 2019;42(1):67-83.

3. Cunningham JA, Gulliver A, Farrer L, Bennett K, Carron-Arthur B. Internet
interventions for mental health and addictions: current findings and
future directions. Curr Psychiatry Rep. 2014;16(12):521.

4. Lauckner C, Taylor E, Patel D, Whitmire A. The feasibility of using smart-
phones and mobile breathalyzers to monitor alcohol consumption
among people living with HIV/AIDS. Addict Sci Clin Pract. 2019;14(1):43.

5. Ahamad K, Dong H, Johnson C, Hyashi K, DeBeck K, Milloy MJ, et al. Fac-
tors associated with willingness to wear an electronic overdose detection
device. Addict Sci Clin Pract. 2019;14(1):23.

6. McCrabb S, Twyman L, Palazzi K, Guillaumier A, Paul C, Bonevski B. A cross
sectional survey of internet use among a highly socially disadvantaged
population of tobacco smokers. Addict Sci Clin Pract. 2019;14(1):38.

7. EkstromV, Johansson M. Sort of a nice distance: a qualitative study of
the experiences of therapists working with internet-based treatment of
problematic substance use. Addict Sci Clin Pract. 2019;14(1):44.

8. EkstromV, Johansson M. Choosing internet-based treatment for prob-
lematic alcohol use-why, when and how? Users'experiences of treatment
online. Addict Sci Clin Pract. 2020;15(1):22.

9. Colbert S, Thornton L, Richmond R. Smartphone apps for managing alco-
hol consumption: a literature review. Addict Sci Clin Pract. 2020;15(1):17.

10. Sinadinovic K, Johansson M, Johansson AS, Lundqvist T, Lindner P, Her-
mansson U. Guided web-based treatment program for reducing canna-
bis use: a randomized controlled trial. Addict Sci Clin Pract. 2020;15(1):9.

11. Pedersen ER, D’Amico EJ, LaBrie JW, Farris C, Klein DJ, Griffin BA. An online
alcohol and risky sex prevention program for college students studying
abroad: study protocol for a randomized controlled trial. Addict Sci Clin
Pract. 2019;14(1):32.



Bertholet and Cunningham Addict Sci Clin Pract (2021) 16:7

Langdon KJ, Ramsey S, Scherzer C, Carey K, Ranney ML, Rich J. Develop-
ment of an integrated digital health intervention to promote engage-
ment in and adherence to medication for opioid use disorder. Addict Sci
Clin Pract. 2020;15(1):16.

Palfai TP, Taylor JL, Saitz R, Kratzer MPL, Otis JD, Bernstein JA. Development
of a tailored, telehealth intervention to address chronic pain and heavy
drinking among people with HIV infection: integrating perspectives of
patients in HIV care. Addict Sci Clin Pract. 2019;14(1):35.

Adam A, Schwartz RP, Wu LT, Subramaniam G, Laska E, Sharma G, et al.
Electronic self-administered screening for substance use in adult primary
care patients: feasibility and acceptability of the tobacco, alcohol, pre-
scription medication, and other substance use (myTAPS) screening tool.
Addict Sci Clin Pract. 2019;14(1):39.

Bart GB, Saxon A, Fiellin DA, McNeely J, Muench JP, Shanahan CW, et al.
Developing a clinical decision support for opioid use disorders: a NIDA
center for the clinical trials network working group report. Addict Sci Clin
Pract. 2020;15(1):4.

Venkatesh A, Malicki C, Hawk K, D'Onofrio G, Kinsman J, Taylor A. Assess-
ing the readiness of digital data infrastructure for opioid use disorder
research. Addict Sci Clin Pract. 2020;15(1):24.

Page 4 of 4

17. Al-Durra M, Nolan RP, Seto E, Cafazzo JA, Eysenbach G. Nonpublication
rates and characteristics of registered randomized clinical trials in digital
health: cross-sectional analysis. J Med Internet Res. 2018;20(12):e11924.

18. Baumel A, Kane JM. Examining predictors of real-world user engagement
with self-guided eHealth interventions: analysis of mobile apps and
websites using a novel dataset. J Med Internet Res. 2018;20(12):e11491.

19. Vayena E, Haeusermann T, Adjekum A, Blasimme A. Digital health: meet-
ing the ethical and policy challenges. Swiss Med Wkly. 2018;148:w14571.

20. Kotz D, Lord SE, O'Malley AJ, Stark L, Marsch LA. Workshop on emerging
technology and data analytics for behavioral health. JMIR Res Protoc.
2018;7(6):e158.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Information technology and addiction science: promises and challenges
	Abstract 
	Background: 
	Main body: 
	Conclusions: 

	Introduction
	Special issue themes
	Data collection and assessment
	Increasing treatment availability
	Intervention efficacy
	Development of novel interventions
	Supporting clinicians and researchers in clinical tasks, implementation of treatment, and standardized data capture

	Challenges
	Attrition and treatment retention
	Transferability of interventions
	Keeping up with the technological pace
	Privacy and data protection

	Conclusions
	Acknowledgements
	References




